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ABSTRACT 

Aims 

The overall goal of this research was to explore a cause and consequences of serious injury-

involved four-wheeled motor vehicle crashes (MVCs) in Fiji. The specific aims were:  

• To quantify the contribution of kava use to MVCs; and

• To investigate the longer term health outcomes of MVC involvement in Fiji

Methods 

Role of kava use in MVCs: Following a review of the relevant literature, secondary analysis 

of data collected in a population-based case-control study, a component of the Traffic Related 

Injury in the Pacific (TRIP) project, was undertaken to investigate the contribution of kava 

use to MVCs in Fiji. 

Consequences of MVCs: A review of the literature examining instruments used in the 

assessment of health-related quality of life (HRQoL) or health outcomes following injury in 

low-and middle-income countries informed the design of the Fiji Car Crash Disability 

(FCCD) Study which followed up TRIP ‘crash’ drivers (10 years later) to assess the long-

term health impacts of the MVC (Study 2). The study questionnaire was pilot-tested as part of 

this process (Study 1).   

Results 

Role of kava use in MVCs: Driving following kava use was associated with a four-fold 

increase in the odds of crash involvement (OR: 4.70; 95% CI: 1.90-11.63). The related 

population attributable risk was 18.37% (95% CI: 13.77-22.72).  
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Consequences of MVCs (Studies 1 and 2): Twelve adults aged 26 to 78 years participated in 

the pilot of the questionnaire (Study 1).  ‘Cognitive interviewing’ revealed respondents’ 

issues with comprehension, time-related items, definitions, response options, recall and 

questions perceived as being similar, complex, or ambiguous.  ‘Conventional pre-testing’ 

highlighted the need to have open-ended questions to capture cultural and contextual 

perceptions that would otherwise be missed in quantitative enquiry.  These findings informed 

revisions to the questionnaire and contextual aspects of the methods for Study 2.    

The European Quality of Life Five Dimensions (EQ-5D) and WHO Disability Assessment 

Schedule – 12 item (WHODAS-12) assessments identified pain, being emotionally affected, 

difficulty with standing up for long periods and walking long distances as common 

problems. While constrained by a small sample size, pre-injury characteristics of being older, 

reporting poorer health and depressive symptoms before the MVC appeared to predict poorer 

longer-term HRQoL and significant disability.      Open-ended enquiry revealed physical, 

psycho-social and financial problems persisting for variable periods of time.  Spirituality, 

soporific substances (alcohol, kava) and cigarette smoking were reported as coping strategies.  

The family and peers within the driver’s social network (‘internal’ system) and government 

hospital care and police crash investigations (‘external’ system) were identified as significant 

supports.  Drivers’ perceptions of better care strongly reflected the need for counselling to 

support psycho-social well-being, for them and their caregivers.  

Conclusions 

The findings of this research affirm the need to strengthen road safety efforts in less-

resourced Pacific countries such as Fiji, including enforcement of legislative policies to 

discourage driving following kava use.   In addition, the persistence of physical and 
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psychological problems up to 10 years following a MVC highlights the need for culturally 

appropriate psychosocial interventions. 
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CHAPTER 1: INTRODUCTION 
 

1.1 ROAD TRAFFIC INJURIES: A GLOBAL PUBLIC HEALTH ISSUE 
 

The World Health Organization (WHO) estimates that more than 3,000 people are killed 

every day on the world’s roads, which amounts to more than 1.2 million deaths in road traffic 

crashes each year.1   More than half of the road fatalities occur in young people aged 15 to 44 

years; and males (73%).   Approximately 90% of these deaths occur in low- and middle-

income countries (LMICs), where rapid economic growth has seen an increase in 

motorisation but where infrastructural developments, policy changes, and law enforcements  

have not kept pace with vehicle numbers and use.1  In addition, WHO estimates that at least 

30,000 people sustain road traffic injuries (RTIs) or live with long-term adverse health 

consequences each day, amounting to about 20 to 50 million more injured or disabled each 

year.1, 2  This toll is projected to escalate in the coming decades, imposing demands on poorly 

resourced healthcare systems, compromising the development of fragile economies, and 

making millions of people vulnerable to increased poverty and on-going suffering.3 

Therefore, not only are RTIs a public health problem, they also present a development 

problem placing a heavy burden on national economies. The WHO reports that LMICs lose 

approximately 3% of gross domestic product (GDP) or over $100 billion, as a result of road 

crashes annually.1, 2   

While deaths due to RTIs are well-publicised in many industrialised countries and more 

recently, in LMICs, the impact of crashes on loss of healthy years of life, (which also 

contributes to the burden of RTIs) remains unclear. 2, 3  This has been attributed to the limited 

availability of reliable data on non-fatal outcomes following crashes.  In many countries, 

especially LMICs where sophisticated injury information systems are rare, routinely collected 
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data on crash-related disability remains a challenge.3, 4 As RTIs are estimated to be the third 

leading cause of disability-adjusted life years (DALYs) by 2020,5  it is important to document 

non-fatal outcomes in terms of magnitude, determinants and  impacts of post-crash disability. 

This should inform public policy, medical services, and interventions to ensure that non-fatal 

casualties receive the most appropriate care.    

Fiji is a middle-income country in the Pacific, a region where contemporary research 

evidence on the causes and consequences of motor vehicle crashes (MVCs) is at an early 

stage of development.  Investigating kava use, a possible context-specific cause and the long 

term health outcomes of serious RTI in Fiji are the focus of this thesis.   

1.2 ROAD TRAFFIC INJURIES: A PACIFIC PERSPECTIVE 
 

The Pacific Island Countries and Territories (PICTs) are made up of 22 island states scattered 

across the Pacific Ocean with an aggregate population of over 10 million people.6 The 

majority of these countries are classified as LMICs and although divided into Melanesia, 

Polynesia and Micronesia, the people share similar cultural characteristics and value 

systems.7   For several decades there has been a lack of epidemiological studies investigating 

RTI risks in this region.8  Addressing the gaps in country estimates is an important call to 

action acknowledging variations in populations, geography, road users, and vehicle numbers.9  

According to the 2015 Global status report on road safety, of 11 Pacific countries providing 

country reports, 10 had populations under a million, and eight of these had less than 50,000 

registered vehicles.1  However, despite the small population sizes and vehicle numbers, these 

countries had some of the highest road fatalities rates in the Western Pacific region (Figure 

1).  For example, the Cook Islands (24.2/100,000) and the Solomon Islands (19.2/100,000) 

had fatality rates greater than the Western Pacific region and global averages of 17.3 and 17.4 

per 100,000 respectively.1  Vanuatu (16.6/100,000) and Samoa (15.8/100,000) follow closely, 
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and the Federated States of Micronesia with a fatality rate of 1.9 per 100,000 had the lowest 

in the Pacific region (Figure 1).1   The increased burden from RTI and deaths is partly due to 

economic development, which has led to an increased number of vehicles.  However, many 

high income countries also have increased number of vehicles but have much lower rates of 

RTI and deaths compared to the Pacific region. The differences has largely been attributed to 

road and health infrastructures, policies and enforcement levels in the Pacific that have not 

kept pace with vehicle use so that road users are exposed to an unsafe road environment.1, 3, 10   

 

Figure 1: Road traffic injury fatality rates in the Pacific Island Countries 

 
 
Source: Global Road Safety Report, 2015.1 
 
 

A systematic review of the RTI burden in the Pacific published in 2012 found no original 

research on this topic; and locate studies (mostly descriptive) were published more than 10 

years earlier. The identified studies found that RTIs were most common in young males, head 

injury was the most common cause of death or hospitalisation, and the majority of fatalities 

occur at the crash site or shortly after admission.11   Most road crash victims were vehicle 
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occupants or pedestrians.12  Samoa and Vanuatu report an estimated prevalence of 10% for 

permanent disability secondary to RTIs, compared to 2%  in Tonga.1  For eight of the Pacific 

countries contributing to the 2015 Global Status Report, this information was not available.   

 
Road Traffic Injuries in Fiji 
 
 
In Fiji, (the second most populated country in the Pacific region), data on vehicle numbers, 

road traffic crashes, injuries and deaths are routinely collected by the Transport, Police and 

Health departments.13-16  Over the past decade, routinely collected data have shown a steady 

decline in the overall road traffic fatality rate, with the most recent rate accessible rate being 

5.8 per 100,000 population (Fiji Police, 2013), among the five lowest in the Pacific (Figure 

1).1   While this rate compares well with Fiji’s closest developed neighbours, New Zealand 

(6.0/100,000) and Australia (5.4/100,000) (Figure 1),17  the degree of motorisation in Fiji in 

terms of registered vehicles per capita is much lower so that when you compare motor 

vehicle crash fatality rates per 10,000 vehicles, Fiji (4.7/10,000) compares poorly, at more 

than 80% higher than New Zealand (0.8/10,000) and Australia (0.7/10,000).17    Studies 

investigating the epidemiology of RTIs in Fiji have reported that the majority of fatalities 

occur among vehicle occupants (passengers and drivers) (Figure 2),18, 19 who were below the 

age of 45 years, predominantly male and likely to identify as Indian.11, 20, 21  The principal 

injuries sustained in fatal cases were trauma to the head, chest and abdomen, and the majority 

of deaths occurred prior to hospitalisation.11, 20, 21  No data was available on the prevalence of 

RTI-related disability.1  
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Figure 2: Proportion of road traffic injury fatalities by road user type, 2000-2008, Fiji 
Police Accident Data Unit. 
 

 
 
Source: Fiji Police Force, 200819 

 

1.3 RISK FACTORS FOR ROAD TRAFFIC INJURIES: AN OVERVIEW 

According to the WHO, a road traffic crash happens as a result of a combination of factors 

related to a ‘system’ that is comprised of the road, the environment, the vehicle, and the road 

user and the way they interact (Figure 3).2   

Figure 3: The Road Transport System  
 
 
 

 

 

  

  

                                                                                               

Source: World Health Organization, 20042 
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In the past, the research investigation of crash risk examined the components of the ‘system’ 

(road user, vehicle, road and environment)  using the Haddon matrix.22   In this approach, 

each phase (pre-crash, crash and post-crash) is analysed systematically for human (road user), 

vehicle, road and environmental factors associated with a crash.  Once the factors  associated 

with crash are identified, all possible countermeasures to preventing the occurrence of a crash 

(primary prevention) and opportunities for reducing the risk of car crash injury (secondary 

prevention) and disability (tertiary prevention) following a crash are developed and 

implemented.   

While this approach has spawned successful injury prevention programs in many countries, 

the tendency was  to examine risk associated with each component separately, resulting in the 

narrow targeting of one or a few factors instead of multiple factors within the ‘system, 23, 24  

with a major share of the responsibility for crashes was placed on road users.2, 25  The ‘Safe 

system’ approach (originally developed in Sweden) recognised two issues from the outset: 

first, that human error is to be expected; and second, the human body is highly vulnerable.24   

In the ‘Safe system’ approach, the ‘risk of crash’ is said to be dependent on: i) the amount of 

travel (exposure) within the transport ‘system’; ii) the likelihood of a crash for a given 

exposure; iii) the likelihood of injury given a crash; and iv) the outcome of the injury.  Based 

on these four elements, the underlying risk factors within a ‘system’ (road user, vehicle, road 

and environment) that can contribute to the occurrence of a crash are grouped as: 

i) Factors that influence exposure to crash risk;  

ii) Risk factors influencing crash involvement;  

iii) Risk factors influencing crash severity; and  

iv) Risk factors influencing post-crash outcome of injuries 
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Based on published global research, a WHO compilation of risk factors according to the four 

groupings is summarised in Table 1.23, 24 

Table 1: Risk factors for road traffic injuries 

Factors influencing 

exposure to risk 

Road user 
• Demographic factors 

Road and Environment 
• Economic factors, including social deprivation 
• Land use planning practices which influence the length of a trip 

or travel mode choice 
• Mixture of high-speed motorised traffic with vulnerable road 

users 
• Insufficient attention to integration of road function with 

decisions about speed limits, road layout and design 
Risk factors 

influencing crash 

involvement 

Road user 
• Inappropriate or excessive speed 
• Presence of alcohol, medicinal or recreational drugs 
• Fatigue 
• Being a young male 
• Being a vulnerable road user in urban and residential areas 
• Poor road user eyesight 
• Use of mobile telephones 

Vehicle 
• Vehicle factors – such as braking, handling and maintenance 

Road and Environment 
• Travelling in darkness 
• Defects in road design, layout and maintenance which can also 

lead to unsafe road user behaviour 
• Inadequate visibility due to environmental factors (making it 

hard to detect vehicles and other road users) 
Risk factors 

influencing crash 

severity 

Road user 
• Human tolerance factors 
• Inappropriate or excessive speed 
• Presence of alcohol and other drugs 
• Seat-belts and child restraints not used 
• Crash helmets not worn by users of two-wheeled vehicles 

Vehicle 
• Insufficient vehicle crash protection for occupants and for those 

hit by vehicles 
 
Road and Environment 

• Roadside objects not crash protective 
Risk factors 

influencing post-crash 

outcome of injuries 

Road user 
• Presence of alcohol and other drugs 

Vehicle 
• Presence of fire resulting from collision 
• Leakage of hazardous materials 

Road and Environment 
• Delay in detecting crash 
• Difficulty evacuating people from buses and coaches involved in 
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crash 
• Difficulty rescuing and extracting people from vehicles 
• Lack of appropriate pre-hospital care 
• Lack of appropriate care in the hospital emergency rooms 

Source: World Health Organization26 

 

While many risk factors for RTIs have been identified  (Table 1), the enforcement of laws on 

a number of these risk factors have been recognised as critical in influencing exposure to risk, 

crash occurrence, injury severity, and post-crash injury outcomes.2  The World Report on 

Road Traffic Injury Prevention recommends  having clear legislation with appropriate 

penalties and public awareness that target the reduction of excessive or inappropriate speed, 

reduced drink-driving, and increased use of occupant protection measures, (helmets, seatbelts 

and child restraints).12  According to this report, many countries do not have comprehensive 

legislation and enforcement against these risk factors.  Similarly, many LMICs lack the 

resources to generate good quality data to describe and monitor the burden, risk factors, and 

outcomes of RTI, nor the resources needed to allow them to implement activities for RTI 

prevention in a coordinated manner.12, 23   

Common risk factors for RTIs and deaths based on published and routinely collected data 

provided by Pacific island countries, including Fiji are described in the next section.  The 

rationale for considering kava, a soporific beverage, as a potential risk factor for road crashes 

in the Fiji context is also introduced.    

1.4 RISK FACTORS FOR ROAD TRAFFIC INJURIES: A PACIFIC PERSPECTIVE 
 

1.4.1 THE PACIFIC REGION 
 
Like many other LMICs, the Pacific has seen a growth in its two-, three- and four-wheeled 

motorised vehicle fleet over time.1, 3, 27 While motorization has enhanced the lives of many 

people and communities, these benefits have also come with a price especially related to RTI.   
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A published literature examining the burden of RTIs in the Pacific by Herman et al. found 

that travelling in open-back utility vehicles, vehicle overcrowding and alcohol use as factors 

that influence the risk of RTIs.8  However, most of the studies were from Papua New Guinea 

(PNG) and limited the generalisability of the findings to the Pacific region.  Although the 

findings from this review were based on studies conducted more than 10 years ago, recent 

published literature  (2013) suggests that alcohol use remains a predominant risk factor for 

RTIs in the Pacific region with PNG reporting more than half (56%) of RTI deaths as 

alcohol-related. Samoa had the lowest prevalence (10%) of alcohol related RTI deaths for the 

same period.1  In 2009, Kiribati reported that in 30% of RTI deaths alcohol was involved.12  

Vehicle speed, dangerous driving and vehicle age have also been implicated in road crashes. 

34, 35  The Cook Islands like the Marshalls has a high proportion (≥60%) of motorised two or 

three wheelers in their vehicle fleet.1  Speeding was reported as the second biggest killer of 

motorcyclists, especially among young people in the Cook Islands.28  Tonga’s Police 

Department reported speed, along with fatigue and vehicle mechanical failure as common 

causes of RTI deaths on the island in 2013.29  In the Solomon Islands, speeding, unrestrained 

vehicle drivers and passengers, defective vehicles, overloading of goods or passengers, 

driving without a license and driving an unlicensed vehicle were reported as factors .30 In 

Vanuatu an estimated 40% of RTIs are the result of speeding.  Other risk factors included 

using a mobile phone while driving, not wearing a seatbelt and wearing dark clothes among 

pedestrians.31 In much of the Pacific, law enforcement and monitoring for speed, alcohol use, 

helmet and seatbelt use are variable; with child restraint laws mostly weak to non-existent.1, 3 

1.4.2 RISK FACTORS FOR ROAD TRAFFIC INJURIES IN FIJI  
 
As a result of a heightened political interest in injuries being a public health problem in 

LMICs, 32-34  including the Pacific and the limited information about the epidemiology for 

injury in this region, the Traffic Related Injury in the Pacific (TRIP) study was developed. 35   
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The research aimed to explore the epidemiology of injuries (with a subset component on  

road crashes), to help prioritize injury prevention and control in Fiji, Samoa and Palau.35   

The TRIP study also set up the foundation to investigate the long-term health outcomes of 

MVCs in drivers who had participated in this study, which is what this thesis will explore 

(see Chapter 6-7).   

One of the main components of the project relevant to the aims of this thesis was a 

population-based case control study to quantify the contribution of modifiable risk factors for 

MVCs in Fiji. The study found that alcohol36 and driver sleepiness37 were significant risk 

factors for serious injury-involved MVCs in Fiji.  This is supported by Fiji Police traffic data 

that report alcohol use as a common cause of road fatalities, contributing up to 15% of road 

traffic deaths.1, 18, 19, 38  Other common factors postulated to contribute to fatal crashes in the 

Fiji include speeding, careless driving, and loss of vehicle control.18, 19, 38  

A road safety report based on data from the Fiji Police and Roads Authority found that over a 

13-year period (2000-2013), about a third (32%) of crashes occurred at night and 16% in wet 

conditions.39 Factors postulated to influence the risk of night crashes were limited road 

delineation, lack of warning signs, glare caused by headlights not dipping, pedestrian walking 

on the road and poor lighting in urban areas. The wet weather crashes are expected given the 

high levels of rainfall in Fiji and especially during the wet season.    The road safety audit 

also identified a number of road safety issues including, lack of signage and marking, roads 

with narrow or no shoulders, unsafe overtaking, excessive speeding on bad roads, poor state 

of vehicles given the poor state of the road network, pedestrian in dark clothes walking on 

high speed roads because of narrow road shoulders, and often in poor lighting.39    

Another factor that has been identified as a possible contributor to RTI risk in Fiji is kava use 

(locally known as ‘yaqona’ or ‘grog’).  Belonging to the pepper family, kava (Piper 
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methysticum),  is a popular, soporific drink, regularly prepared from the kava plant roots and 

stem, 40, 41  and consumed by more than a third of the population.42  The kavalactones in this 

beverage have been shown to produce biological effects such as local anaesthesia, analgesia, 

sedation, reduction in stress and anxiety levels, and muscle relaxation.43  However, negative 

effects such as being tired, drowsy lacking motivation to work, loss of muscle control, and 

health issues have also been reported in users.41, 44, 45   The role of kava in MVCs is one of the 

focuses of this thesis due to the high prevalence of its consumption in Fiji and the lack of 

epidemiological evidence regarding the risks associated with its use, the focus of Chapters 2 

and 3.    

The identification of risk factors related to the road user, vehicle and road environment is 

important in guiding decision-making about prevention activities to reduce the adverse 

outcomes of MVCs.  The next section provides a brief overview of the current global plan for 

RTI prevention and Fiji’s prevention approach to RTIs based on this global plan.  

1.5 ROAD TRAFFIC INJURY PREVENTION 

  
1.5.1 THE UNITED NATIONS GLOBAL PLAN OF ACTION  

 
In response to the growing epidemic of RTIs, the United Nations (UN) General Assembly in 

2010 launched the Decade of Action for Road Safety 2011-2020.  This marked a significant 

step towards RTI prevention, including the goal to save five  million lives from RTI globally 

by 2020 through increased, collaborative activities that were to be conducted at national, 

regional and global levels.24, 46 1  In 2011, the UN Global Plan of Action provided a 

framework to guide countries towards developing country-specific targets that contribute to 

achieving  this goal.  The Plan based on the principles of the ‘Safe systems’ approach2, 24, 47, 48  

shifts the responsibility from the road users, to placing greater emphasis on the people who 

are responsible for the design of the road transport system.  It focuses attention on the design 
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and management of road infrastructure, vehicles and travel speeds, recognising that injury-

causing crashes are largely determined by the interaction of these key elements.   This means 

that apart from the road users, road system designers, the automotive industry, police, 

politicians, legislature, related government and non-government bodies responsible for road 

safety are involved in designing the necessary safeguards into the system to prevent or 

minimise injury-causing crashes.2, 24, 47, 48  The Plan includes five "pillars" of activities 

(Figure 4) by:  

• building road safety management capacity;  

• improving the safety of road infrastructure and broader transport networks;  

• further developing the safety of vehicles;  

• enhancing the behaviour of road users; and  

• improving post-crash care.46    

These prevention activities reflect the principles of the Haddon matrix targeting the road and 

environment, the vehicle and the road user, and the ‘Safe systems’ approach that recommends 

a holistic management of the RTI problem, involving all stakeholders important for RTI 

prevention. 

Figure 4: Five Pillars of the UN Global Plan, World Health Organization 

Source: Global Plan for the Decade of Action for Road Safety 2011-202046 
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Based on this approach, countries around the world were encouraged to incorporate and 

implement the activities outlined in the five pillars as part of their national road safety 

strategy. 46   

1.5.2 THE FIJI DECADE OF ACTION FOR ROAD SAFETY 
 

Subsequent to the passing of the UN Global Plan of Action, the Fijian government developed 

a national plan for the Decade of Action, which included seven strategic focus areas; these 

included: i) Safer roads; ii) Safer drivers; iii) Safer vehicles; iv) Road safety education; v) 

Post-crash care; vi) Accident data and research; and vii) Traffic law enforcement.49   

Work to meet the objectives of strategic focus areas 1 to 4, 6 and 7 are currently being 

progressed in Fiji with road sector improvements to create safer roads via engineering and 

traffic management measures (e.g. proper signage, road markings); improving driver 

knowledge, awareness and training; putting in place of improved systems for vehicle 

inspections; road safety education in schools, robust and accurate crash database to describe 

crashes and inform interventions; and traffic law enforcement by Police.   In relation to the 

fifth strategic focus area ‘post-crash care’  the current indicators monitor pre-hospital care 

training by first aid personnel (e.g. St Johns Ambulance, Fire Authority) and improved 

management at the Accident and Emergency Department of the hospital. There are no 

indicators to measure and monitor non-fatal injury outcomes, such as the likely presence of 

temporary or permanent disability to inform health planners of the types of services required 

at hospital and primary health care.  Until non-fatal injury outcomes are systematically 

measured, the full burden of RTIs in Fiji remains unclear.   
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1.6 THE NON-FATAL OUTCOMES OF ROAD TRAFFIC INJURIES 
 

1.6.1 GLOBAL SITUATION 
 

Mortality is an essential indicator to monitor the burden (or impact) of RTIs.  However, it is 

also important that non-fatal injury outcomes such as morbidity due to RTI are measured and 

included in order to accurately reflect the burden of health problems due to RTIs.27  

According to WHO, for every RTI death, at least 20 people sustain non-fatal injuries that 

may result in short-term or permanent disabilities27 carrying many other consequences to 

survivors such as restricted physical function, having psychosocial consequences or a reduced 

quality of life.  Similarly, families, friends and caregivers also suffer adverse social, financial 

and psychological effects as a result of the crash.   

According to the Global Burden of Disease 2002 report, among those requiring 

hospitalisation for RTI, the highest proportion (24.6%) sustained traumatic brain injuries, 

fractures to the lower limbs (15.3%), open wounds (10.3%).2  Common long-term problems 

reported by injured road users include persistent pain50-52 and difficult or restricted movement 

that may be temporary or permanent.51, 53-55  Follow-up studies in those with moderate to 

severe injuries have shown report a range of sequelae resulting from physical injuries mostly 

related to functional limitations and discomfort related to pain and scarring. 56, 57, 58 

 

Apart from medical costs and reduced productivity, other issues psychosocial losses in 

relation to the victims and their families need to be considered.  ‘Acute stress syndrome’ 

characterised by anxiety or depression above the normal range together with ‘horrific’ 

intrusive memories of the accident have been described.59  Post-traumatic stress disorder 

(PTSD), phobic travel anxiety (e.g. avoidance of travel especially to site of crash), panic 

attacks were also common and described as frequently disabling. Psychological 
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complications have also been reported even in those with minor injuries.60  RTIs also affect 

people socially in terms of employment, sick days and reduction in leisure time activities as a 

result of pain, fatigue, anxiety or depression.60  Apart from the victims, studies have shown 

that RTIs place a heavy burden on families who also experience adverse psychosocial 

effects.61  Caregivers report anxiety and depression, loss of free personal time, lack of 

involvement in leisure activities and fatigue. 62 

 

RTI affects the most economically productive age, with those aged 15 – 44 years old heavily 

represented in RTIs.2  In addition, those in the lowest income groups are at highest risk 

because their earning often relies on physical activity.  A study in Bangladesh found that poor 

families were more likely to lose their head of household and suffer economic effects as a 

result of RTI, compared to households that were better off.  The loss of earning, coupled with 

expenses relating to medical, funeral and legal costs drives families into poverty.   A cohort 

study of injured people and their households conducted in Vietnam discussed the “injury 

poverty trap”, showing that unintentional injury increased the risk of being poor through 

treatment costs and income losses.63  For caregivers of severely injured victims, temporary 

work or being unemployed because of caregiving adds to the financial strain within the 

family.62, 64   

1.6.2 NON-FATAL ROAD TRAFFIC INJURIES: FIJI SITUATION 
 

There is scant Pacific-based published literature located that reported on the consequences of 

RTIs in any of the Pacific countries. This was confirmed by the most recent WHO Global 

Status report on road safety (2015) that showed Samoa and Tonga as the only Pacific 

countries to report on permanent disability secondary to RTI, at  a prevalence of 10% and 2% 

respectively for their populations.1  In Fiji, only one study was found that investigated the 
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burden of caregiving for persons with spinal cord injury (SCI).65  While this one study 

provides a glimpse of the consequences of RTI on the family, no other new study was located 

that investigated the long-term impacts of RTIs in Fiji especially on the victims and their 

families.  This gap in literature is a focus of the Fiji Car Crash Disability (FCCD) study, the 

design and findings of which are presented in Chapters 6 and 7.  

1.6.3 QUANTIFYING THE BURDEN OF NON-FATAL INJURY 
 

In 1949, John Gordon, a pioneer of injury research advocated the use of data to quantify the 

injury problem to guide the development and evaluation of prevention programmes.66  Since 

then, a variety of metric measures beyond mortality have been developed to quantify the 

burden of injuries on a population.67  At the most basic level, the numbers of non-fatal 

injuries are usually collected through the healthcare system in the form of counts and rates of 

hospitalisations, visits to emergency departments or admissions to rehabilitation facilities are 

commonly used to describe the frequency as well as the severity of non-fatal RTIs.    

However, non-fatal injuries vary widely in severity so a range of measures were developed to 

assess severity including the Abbreviated Injury Scale (AIS),68 the Injury Severity Score,69, 70 

and the Anatomic Profile Score.71   Although these measures provided an understanding of 

injury severity in terms of threat to life and resource utilisation, they were inadequate in the 

measurement of the longer-term impacts of non-fatal injuries on victims, their families and 

the whole of society.67  Therefore, a new set of measures were developed to assess health 

status across a set of domains of function (e.g. role activity, social functioning, psychological 

well-being, general health perceptions) to yield scores for each domain (and summary scores) 

that are presented in a profile format. Most of these measures are known as ‘psychometric 

measures’ of health status or health related quality of life (HRQoL) measures.67, 72, 73   A 
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detailed discussion of concepts, domains and significance of measuring long-term health 

outcomes and its application to assessing injury outcomes is presented in Chapter 4. 

1.7 FIJI – THE STUDY SETTING  
 

1.7.1 GEOGRAPHY AND POPULATION 
 

Located in the Oceania region, Fiji is an archipelago of more than 330 islands scattered over 

nearly 1.3 million km2 in the South Pacific Ocean.74, 75  The two main islands of Viti Levu 

and Vanua Levu are mountainous landscapes of volcanic origin, surrounded by reefs, and 

make up almost 90% of Fiji’s total land mass of 18,274 km2.76 77  Administratively, Fiji is 

divided into northern, eastern, western and central divisions, with the latter two divisions and 

a small portion of the eastern division, located on Viti Levu, which is also home to the 

capital, Suva (Figure 5).  The climate is tropical and tourism is one of the country’s largest 

foreign exchange earners.   

Fiji’s has a population of  873,210 (2016 data), with 62% indigenous Fijians (iTaukei); 31% 

Indo-Fijians; and 7% Other ethnic minority groups, mostly made up of Chinese, 

Europeans/part-Europeans and other Pacific islanders.78   Over 70% of Fiji’s population live 

in Viti Levu, with about one third living in Suva.  The population is relatively young with 

close to 50% under the age of 24.  According to the World Bank classification of countries 

(March 2017), Fiji is an upper middle income country.79 

1.7.2 FIJI’S HEALTH SYSTEM  
 

The Fiji Ministry of Health provides a comprehensive and integrated primary, secondary and 

tertiary level care for its population.80  In Viti Levu, there are two divisional hospitals 

(Colonial War Memorial [CWM] Hospital, Lautoka Hospital) with tertiary level capability, 
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and nine sub-divisional hospitals undertaking primary and secondary levels of care; one 

private hospital in Suva also has secondary level of care capabilities.  All hospitals handle 

injury cases, depending on location (including nearby islands) and severity.  The CWM 

hospital located in Suva is also the national referral hospital that receives cases from within 

Fiji and from some of the neighbouring Pacific countries.80  

1.7.3 ROAD INFRASTRUCTURE IN VITI LEVU 
 

Fiji has over 11,000km of roads and the majority (71%) of these are located on Viti Levu 

(Central-eastern and western divisions) (Figure 5).81    Over 4,000km are classified as major 

public roads with one highway that goes around Viti Levu, connecting cities and towns.  Just 

over 1000km of road is sealed and most of these cluster between or within the major urban 

centres in Viti Levu.   

Figure 5: Map of Fiji and Divisions 

 

Source: Ministry of Health, Fiji 
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Crash risk assessments of Fiji roads are conducted regularly and this is done by two ways by 

different government ministries:  through Traffic Police ‘black spot’ analysis highlighting 

road locations with relatively high accident potentials; and more recently by Fiji Roads 

Authority infrastructure risk rating (Fiji iRAP), which provides a safety rating for roads based 

on road infrastructure and roadside conditions.39    In 2014, Fiji iRAP assessment of major 

rural and urban roads in Viti Levu indicated that the majority of these networks were 

classified least safe (1-2 star rating).  Major road upgrades to improve safety of these roads 

are currently underway.39 

1.7.4 MOTOR VEHICLES AND LICENSING 
 
Vehicle numbers have increased significantly in Fiji with a current vehicle fleet of 176, 598 

in 2012 compared to just a little over 19,000 in 1970.  Most vehicles are private cars (53%), 

light and heavy goods vehicles such as vans, trucks, and pick-ups (26%), rental/hire cars 

(4.5%), taxis (4%) and tractors (3.4%).82  The remaining vehicle types include motorcycles 

(3%) and buses (1%).  Another category termed “all other vehicles” (e.g. cranes, trailers, 

loaders and forklifts), make up 5% of the overall vehicle fleet.  The Land Transport Authority 

(LTA) is responsible for registration of all vehicles and licensing of all drivers.83  The 

minimum age at which a person may for a Learner’s permit is ≥16.5 years and when the 

theory and practical driving tests have been attempted successfully, the driver is given a 

provisional licence that is valid for two years.  A full licence is given after that, provided that 

the mandatory defensive driving course is passed.83  

1.8 THESIS AIMS AND OBJECTIVES 

This thesis focusses on two important gaps in the current understanding of the epidemiology 

of RTI in Fiji.  It specifically aims to: 
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1. Investigate the role of kava use in serious injury-involved MVCs. (Addressed in 

Chapters 2 and 3)  

2. To examine the long-term health outcomes of drivers following serious injury-

involved MVCs. (Addressed in Chapters 4 to 7)  

 

1.9 THE CANDIDATE’S ROLE 

This thesis draws from two studies that the candidate was involved with, namely the Traffic 

Related Injury in the Pacific (TRIP) study; and the Fiji Car Crash Disability Study (FCCD) 

study.  The candidate’s doctoral research was funded by the Andrews Fellowship awarded by 

University of Auckland, School of Population Health, and a Clinical Research Training 

Fellowship awarded by the Health Research Council of New Zealand.   

The TRIP study was initiated as a partnership between the (note institutions), funded by an 

International Collaborative Research Grant awarded by the Wellcome Trust (UK) and the 

Health Research Council of New Zealand. The study was co-led by Professor Shanthi 

Ameratunga (project director, University of Auckland), Professor Rod Jackson (University of 

Auckland), Professor Sitaleki Finau (Fiji School of Medicine), and Professor Eddie McCaig 

(Fiji School of Medicine).  In addition, the wider TRIP team included the heads of Health in 

Fiji, Samoa and Palau; and Professor David Thomas from the University of Auckland.   

The candidate was one of three managers in the TRIP study and for the purpose of this thesis, 

the candidate’s main roles included: 

 Data collection, data entry and cleaning  

 Undertaking the analyses for the risk factor component presented in this thesis 

(Chapter 3), with the advice and guidance from Elizabeth Robinson, Ying Huang and 

my supervisors 
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 Writing the initial draft of the findings for the manuscript intended for publication  

The investigators involved in the design and conduct of the FCCD study included Professor 

Shanthi Ameratunga (primary supervisor), Dr. Bridget Kool (co-supervisor); Professor Eddie 

McCaig (Fiji-based supervisor), and the candidate as the lead researcher. 

A study advisory group was established to guide the conduct of the study in Fiji and to ensure 

that prior to dissemination; study findings are useful to end-users and stakeholders.  Members 

of the study advisory included representatives from the Ministry of Health NCD Division 

(Dr. Isimeli Tukana), Fiji National Council of Disabled Persons (Dr. Sitiveni 

Yanuyanutawa)), and the academic institutions at Fiji National University (Dr. Wayne Irava, 

Dr. Berlin Kafoa) and the University of Auckland, New Zealand (Dr. Vili Nosa, Dr. 

Josephine Herman).   

The candidate’s main roles in the FCCD study included: 

 Assisting with the development of the study methodology 

 Developing and piloting the study questionnaire 

 Preparing the participant information sheets, consent forms and other data-related 

research materials 

 Obtaining ethical approval for the study from the University of Auckland and Fiji 

Ministry of Health committee; and a research permit from the Fiji Immigration 

Department 

 Recruiting crash drivers for the study 

 Data collection, data entry and cleaning 

 Co-ordinating day-to-day running of the study 
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 Undertaking the analyses for the measurement component of the FCCD study 

presented in this thesis (Chapter 5 and 7), with advice and guidance from Ying Huang 

and my supervisors;  

 Undertaking descriptive and thematic analysis for the post-crash health outcomes 

component (Chapters Chapter 7), with advice and guidance from my supervisors and 

study advisor. 

 Writing the initial draft of the findings for the manuscript intended for publication  

A research assistant, familiar with interview methods, assisted with data collection, 

assembling of ‘thank you’ packs given after every interview, and the long hours of driving 

around Viti Levu.   

Following completion of this thesis participants and stakeholders will be provided with a 

summary of the study findings. 

1.10 PERSONAL STATEMENT 
 

My journey with this thesis and research journey owes much to my personal and professional 

links to Fiji, the Pacific region and New Zealand.  I am an indigenous Fijian, born in 

Dunedin, New Zealand, raised in Fiji, worked in Fiji and the Pacific, and returning to New 

Zealand in the latter part of my career to undertake my PhD training after the TRIP project.   

After completing my medical training at the Fiji School of Medicine, I pursued a career in 

applied public health, and later working as a lecturer in Epidemiology and as a Health 

Information System project officer at the Fiji National University (FNU) - a training hub for 

health practitioners in the Pacific.    In these roles, I developed my skills in teaching and 

research, and an understanding of the need for good quality data, analysis and reporting to 

inform our practice in health-related settings.   
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My desire to learn more about research methods and field epidemiology led me to join TRIP 

because it was an exciting opportunity to be involved in a Pacific-based epidemiological 

study and to receive training in field epidemiology.  During the TRIP project, I completed my 

Master in Public Health, and gained valuable experiences in Fiji, the Pacific and 

internationally.  The TRIP study achieved a lot for me professionally and personally 

including contributing to the body of knowledge regarding the epidemiology of injuries in the 

Pacific, and creating research partnerships in public health in the Pacific.   

A particular interest for me as a public health practitioner was to examine the link between 

kava (locally referred to as ‘yaqona’ or ‘grog’) and MVCs as anecdotal evidence from Police 

and media reports implicated kava intoxication in MVCs.  The TRIP project provided an 

opportunity to collect risk factor data for MVCs in Fiji, including kava use.  The findings 

about kava discussed in this thesis support road safety prevention strategies and education 

campaigns that discourage driving following kava use.  

My experiences with interviewing the families and relatives of TRIP drivers who were 

severely injured or died has left me with lasting memories of the anguished faces of parents, 

wives, children, and relatives. They told stories of shattered dreams, financial hardship, 

emotional and psychological trauma that transformed their lives in an instant as a result of a 

MVC.  Embarking on my PhD provided me the opportunity to focus on the longer term 

impacts of these crashes on survivors and their families.  Highlighting their stories enables 

some of the missing pieces of the full picture of the RTI burden in Fiji and in most of the 

Pacific to be told. I hope that this information will deepen the understanding behind crash 

statistics and motivate stakeholders, communities and policymakers to take action in our 

collective battle against RTIs and fatalities in Fiji and the Pacific. 
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1.11 STRUCTURE OF THE THESIS  

This first chapter describes why RTCs are an important public health issue, risk factors, 

prevention, and long-term health outcomes.  The thesis aims and structure are also presented. 

Chapter 2 reviews the published literature to examine the effect of kava on MVCs, MVC-

related injuries, or driving performance.  

Chapter 3 presents the methods and results of a case-control study to quantify the 

contribution of kava to serious injury-involved MVCs in Viti Levu, Fiji 

Chapter 4 reviews the published literature to identify the range of generic instruments used to 

assess HRQoL following injury in LMICs, and how well these measures capture components 

important to the measurement of injury and Pacific health and well-being.   

Chapter 5 describes the design, methodology and results of a pilot study to pre-test a 

questionnaire to measure HRQoL following injury in the Fiji setting. 

Chapter 6 outlines the design and methodology of the FCCD Study, a follow-up study of 

TRIP drivers in serious injury-involved crashes  

Chapter 7 presents the findings from the FCCD study. 

Chapter 8 summarises the main findings of the research, discusses the study’s strengths and 

limitation and compares the findings in light of other published studies. Finally, the 

implications for public health policy and future research are discussed. 
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CHAPTER 2: SYSTEMATIC REVIEW OF THE ROLE 
OF KAVA IN MOTOR VEHICLE CRASH INJURY  
 

2.1 INTRODUCTION 
 
This chapter presents a systematic review of published epidemiological studies to investigate 

the association between kava use and motor vehicle crashes (MVCs), MVC-related injuries, 

or driver performance. Using a reproducible search strategy, all relevant studies that met the 

inclusion criteria were critically appraised to generate an evidence summary of included 

studies, and a discussion of the findings.   

The review has been published and the details of the publication are as follows: 

- Wainiqolo I, Kool B, Nosa V, Ameratunga S. Is driving under the influence of kava 

associated with motor vehicle crashes? A systematic review of the epidemiological 

literature. Australian and New Zealand Journal of Public Health. 2015; 39 (5):495-9. 

 

2.2 KAVA USE AND RATIONALE FOR A SYSTEMATIC REVIEW 
 
As shown in Chapter 1, alcohol and recreational drugs are well-recognised risk factors for 

road traffic crashes.26, 84-88 Similarly, medications such as benzodiazepines and opioids are 

also known to contribute to MVCs, potentially mediated through their impairment of motor 

and cognitive skills.89-92  While LMICs are recognised as experiencing a disproportionately 

high and escalating burden of RTIs, the risks attributable to traditional recreational 

substances in these settings have received relatively little attention. 

Kava or Piper methysticum, is a substance commonly consumed for ceremonial, therapeutic 

and recreational purposes in many Pacific Island countries and territories in Polynesia, 

Micronesia and Melanesia.40, 93-96 In recent years, kava drinking has assumed a wider, more 
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popular, and secular role not only in Pacific communities in the islands40, 97 but also migrant 

Pacific communities41, 96, 98, 99 and among Australian Aborigines of Arnhem land 

communities.44, 45, 100, 101   Surveys in Fiji, Tonga, and Vanuatu, report high prevalence 

(>30%) of kava use, where more males drank kava and in larger quantities compared to 

females.42, 102, 103  Among the Aboriginal communities in the Northern Territory of Australia, 

where kava use was introduced in the early 1980s, Clough et al.,45  noted that by the mid-

1990s, the proportions of men and women drinking kava were 70% and 62% respectively.   

The beverage prepared from the green or dried roots of a perennial shrub belonging to the 

Piperaceae family contains lipid-soluble kavalactones which have biological effects that 

include muscle relaxant, analgesic, sedative and anxiolytic properties.40, 43, 104, 105  Many in 

vivo and in vitro studies on animals suggest that the psychotropic effects of kava are 

mediated by the lipid-soluble kavalactones or kavapyrones. These substances can block 

voltage-gated sodium and calcium ion channels, enhance the ligand binding capacity of 

gamma-amino-butyric acid (GABA) type A receptors, cause the reversible inhibition of 

monoamine oxidase B and reduce the neuronal uptake of dopamine.43, 106, 107 However, unlike 

sedatives such as benzodiazepines, kavalactones do not appear to act on the GABA receptor 

complexes directly.43  Animal studies suggest that other mechanisms that may explain the 

sedative characteristics of kavalactones might include effects on the limbic structures (e.g. the 

amygdala complex, the caudate nucleus and hippocampal region) resulting in a reduction in 

excitatory neurotransmitter release leading to central nervous system depression.43, 108   The 

similarities of these effects to other psychotropic substances have raised concerns regarding 

the possibility that kava could adversely influence driving performance and increase the risk 

of road crashes.107  Recent media accounts from the US and New Zealand have highlighted 

the potential role of kava in motor vehicle crashes.109-111  
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Previous reviews104, 107 have examined research published up to 2011 investigating the effects 

of kava on cognitive abilities (e.g. visuomotor coordination and perceptual skills). While 

these functions are relevant for driving motor vehicles, no reviews have systematically 

evaluated the research evidence investigating the association, if any, between kava use and 

MVCs.  

Acknowledging the widespread use of kava in some Pacific countries with high rates of 

MVCs compared to Australia and New Zealand,3, 11 and the cautionary advice about driving 

following the use of kava provided by several regulatory agencies in high-income settings,112-

114 this review investigated the available published evidence regarding the effect of kava on 

MVCs, MVC-related injuries, or driving performance.  Given that there is no published 

protocol for this review, the methods and results are presented in line with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses Statement (PRISMA).115   

2.3 METHODS 
 

The outcome of interest in this review was MVCs, MVC-related injuries, or driver 

performance.  This review followed prescribed methodological principles for undertaking a 

systematic review.115, 116  

2.3.1 INCLUSION CRITERIA 
 
Epidemiological studies relating to human subjects (participants) were eligible if they were 

peer-reviewed publications that examined the association between kava use (exposure or 

intervention) with or without a comparator (e.g. placebo or another drug) and the risk of 

MVCs or MVC-related injuries (primary outcome), or driving performance, e.g. impairment 

of driving ability (secondary outcomes).   Studies were excluded if the injury outcomes 
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reported were unrelated to trauma (e.g., ‘hepatic injury’ in the context of hepatotoxicity).  

The search was not restricted by type of participants, language or region. 

2.3.2 DATA SOURCES AND SEARCH TERMS 
 

The electronic databases MEDLINE, EMBASE, PsycINFO, CINAHL, Scopus, AMED, 

Australian Medical Index and Australian Transport Index were searched for studies published 

up to 1 August 2017.  Databases were searched using a combination of medical subject 

heading (MeSH) and text word terms.  Keywords used included: kava; kava extract; Piper 

methysticum; kavapyrones; kavalactones; awa; kavakava; accident, traffic accident; motor 

traffic accidents;  injuries;  wounds and injuries; automobile driving; driving; driving 

performance; driving ability, impairment; safety.  In addition, electronic and hand searching 

of journals likely to publish research in this field were also undertaken. These included key 

Pacific journals (Papua New Guinea Medical Journal, Fiji Medical Journal, Pacific Health 

Dialogue, Fiji General Practitioner) and those with a focus on injury (Injury, Injury 

Prevention, Journal of Injury Control and Safety Promotion, Journal of Safety Research, 

Traffic Injury Prevention, and Accident Analysis and Prevention).  Clinical Trials registers in 

the US (ClinicalTrials.gov), Australia and New Zealand (anzctr.org.au), the European Union 

(clinicaltrialsregister.eu), and the Cochrane CENTRAL register were also searched using the 

terms ‘kava’ and ‘kavalactones’. 

2.3.3 QUALITY ASSESSMENT 
 

The titles and abstracts of articles were screened for eligibility by the candidate and those that 

were clearly outside the scope of this review (e.g. animal studies) were excluded (Figure 6).  

The full text copies of potentially relevant papers were obtained to determine if they met the 

inclusion criteria.   
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Those studies that were selected as eligible for review were critically appraised for research 

quality using the GATE-LITE frame (Appendix A).117  GATE-LITE is a tool that assesses 

study design according to the five components of epidemiological studies: Participants, 

exposure group, comparison group, outcome and time frame (PECOT).  When appraising the 

quality of studies to assess for the risk of bias, the acronym RAMBO for Recruitment, 

Allocation, Maintenance, Blind and Objective measurements, and study analyses, is applied.  

The findings were also evaluated with regard to their generalisability.   

Effect sizes are reported for continuous outcomes. Due to the limited number of studies 

located and the heterogeneity of study quality, outcome measures and periods of follow-up, 

the results could not be combined for a meta-analysis.  

All the results of the critical appraisal using GATE-LITE were summarised into an evidence 

table (Table 2).  The results were presented under the following column headings, (noted in 

bold), with the following content:  

 Study design: first author’s last name, year of publication, country of study, research 

design, and citation number as a superscript 

 Participants: adults described by sex, age, health status and grouping 

 Exposures: type of kava preparations, kavalactone dosage, length of administration 

and comparison groups - placebo or alcohol or alcohol and kava or drug, their 

dosages, length of administration) 

 Results: outcomes of subjective and objective measures of cognitive and visuomotor 

performance important to driving based on ANOVA or t-test analyses, and/or p-

values. 
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 Comments: appraisal outcomes for each study describing important methodological 

strengths and limitations of each study that could influence the validity of the 

findings. 

 
2.4 RESULTS 
 
Out of 105 studies that were identified from the search strategy, six were considered 

potentially relevant based on the title or abstract and the full text retrieved for detailed 

evaluation. Four studies, two each from Germany118, 119 and Australia120, 121 published 

between January 1980 and August 2014 fulfilled the review criteria (Figure 6). 

 

2.4.1 STUDY CHARACTERISTICS 
 
No epidemiological studies investigating the association of kava use and MVCs or MVC-

related injury (primary outcomes) were found.  The primary focus of the all four studies was 

kava’s effects on driving performance compared to placebo or other mood-altering 

substances.  All four studies were randomised placebo-controlled designs with three being 

double-blinded trials,118, 119, 121 and one having a crossover component.121  No 

epidemiological studies investigating the association of kava use and MVCs or MVC-related 

injury (primary outcomes) were found.  The primary focus of the all four studies was kava’s 

effects on driving performance compared to placebo or other mood-altering substances.   

The earliest publication was in 1991 and the most recent in 2013.  The two articles from 

Germany were translated into English. 
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Figure 6:  flow diagram of the selection process and review process based on the 
PRISMA statement 

 

 

All the studies were randomised placebo-controlled designs with three being double-blinded 

trials,118, 119, 121 and one having a crossover component.121   The individual sample sizes 

ranged from 20 to 40.  Participants recruited in three of the studies were healthy 

volunteers;118-120 the fourth study recruited participants with mild to moderate levels of 

anxiety according to the Hamilton Anxiety Rating Scale.121   The Australian participants were 

recruited through media advertising and distribution of study leaflets, but this was unclear for 

the German studies.    For one study, the response rate was not provided.120   
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Table 2: Characteristics of included studies  

No. Study design Participants Exposures Outcomes Results Comments 
 

1 Herberg (1991), 
Germany,  
randomised, 
double-blind, 
placebo-
controlled trial 
118  

40 healthy adults 
(20 men, 20 
women), aged 
18-60 years 

300mg 
kavalactones 
(WS1490) 
administered for 
15 days 
Comparison 
placebo 

Driving ability 
assessed using a 
computer-based 
driving task to 
test: 
concentration 
vigilance, optical 
orientation, 
motor 
coordination, and 
reaction time 
under stress 
Measured on: 
Days 0,1, & 15 

 

Instrument: 
Computer-based 
driving task 

The influence of 
kava on outcome 
assessed was not 
statistically 
different from 
the effect of 
placebo 
 
 

Recruitment: the 
procedures were not 
clearly described  
Allocation:  
randomisation method 
was inadequately 
described  
Maintenance: All 
participants remained in 
the groups throughout the 
trial. 
Blind & Objective 
Measurements: self-
report on performed tasks 
Analyses: the details of 
analysis or intention to 
treat are not adequately 
described. 

2 Herberg (1993), 
Germany,  
randomised, 
double-blind, 
placebo-

Two independent 
groups (10 males, 
10 females each) 
healthy 
volunteers, aged 

3x100mg 
dose/day of 
kavalactones 
(WS 1490) 
administered for 
8 days;  

Driving safety 
performance  
assessed using a 
computer-based 
driving task to 
test:  optical 

There was no 
negative 
multiplicative 
effect caused by 
kava in 
combination with 

Recruitment: the 
procedures were not 
clearly described  
Allocation:  
randomisation method 
was inadequately 
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controlled trial 
119  

18-60 years Comparison 
- Ethyl alcohol 
(0.05% BAC) 
administered on 
Day 1, 4 and 8. 

- Placebo 
 

orientation, 
concentration, 
response to 
acoustic stimuli, 
speed of 
response, stress 
tolerance, 
vigilance and 
motor 
coordination  
Measured on: 
Days 1, 4, & 8 
 
Instrument: 
Computer-based 
driving task 

ethyl alcohol, 
(p<0.01) 
 
Better 
concentration 
levels in the kava 
group (compared 
to placebo) at 
day 4 of 
treatment 
(p<0.01). 

described  
Maintenance: All 
participants remained in 
the groups throughout the 
trial. 
Blind & Objective 
Measurements: the 
presence of adverse 
outcomes  questions the 
integrity of 
blinding/allocation 
concealment;  
-self reports by 
participants on degree of 
fatigue 
Analyses: the details of 
analysis or intention to 
treat are not adequately 
described.  

3 Foo & Lemon 
(1997), Australia, 
randomised, 
placebo- 
controlled trial 
120 

 

 

40 adults: 20 
females and 20 
males, in a 3-arm 
RCT 

1g/kg body 
weight of kava 
prepared In 
500ml of water; 
mixed with 
orange juice and 
consumed within 
30 minutes.  

 

Visuo-motor 
and cognitive 
performance 
assessed using a 
computer-based 
driving task. 

 

Subjective 
measures of 

Subjective 
measures: 

Kava had no 
significant effect 
on sedation, 
cognition, 
intoxication and 
willingness to 
drive, compared 
to baseline 

Recruitment: the 
procedures are unclear on 
the inclusion/exclusion 
criteria (e.g. age of 
participants)  
Allocation: 
randomisation method 
was inadequately 
described  
Maintenance: unclear on 
whether all the 
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Comparison 

- Alcohol 
(0.75g/kg body 
weight; BAC 
>0.05%) 

- Kava and 
alcohol 

- Placebo 

 

 

 

sedation, 
cognition, motor 
coordination, 
intoxication and 
willingness to 
drive 

 

Objective 
measures: 

-‘Digit symbol 
coding’ (to 
measure 
attention, 
concentration & 
accuracy); 

-‘Mackworth 
clock’, (to test 
vigilance); 

-‘Tracking & 
visual search’ (a 
divided attention 
test requiring 
good visuomotor 
coordination 
such as that used 

measures. 

 

Significant 
negative effect 
seen for the 
‘alcohol’ and 
‘kava and 
alcohol’ groups 
as compared to 
baselines.   

 

Objective 
measures: 

Decrement in 
performance in 
the ‘kava’ and 
‘kava and 
alcohol’ groups 
on the Digit 
Symbol test; 
(F=8.55, 
p=0.006) 

 

participants remained in 
the groups throughout the 
trial. 
Blind & Objective 
Measurements: -Question 
on blinding/allocation 
concealment for the 4 
treatment groups; when 
alcohol, kava and their 
combination were mixed 
with 1000ml of orange 
juice. Taste and smell of 
kava and alcohol in the 
beverage could have been 
detected by the 
participants. 
-self reports by 
participants on sedation, 
cognition, motor 
coordination and 
willingness to drive a car; 
followed by objective 
measures of cognitive 
performance. 
-Practice Effects where 
participants may improve 
simply through the effect 
of practice on providing 
scores OR Participants 
may become tired or 

34 
 



in driving); 

-‘Symmetry 
identification 
test’ (measures 
short-term 
memory). 

 

Measured at: 
before trial (t=0) 
and 30, 60, 90 
minutes after 
consumption of 
the beverage 

 

Instrument: 
Computer-based 
driving task 

Kava & alcohol 
combination had 
the greatest 
negative effect 
(compared to 
alcohol effect 
alone) on divided 
attention test 
(F=6.91, 
p=0.012); and 
visual search 
(F=7.69, 
p=0.009), 
visuomotor 
coordination 
skills required 
for an activity 
such as driving a 
motor vehicle. 

bored and their 
performance may 
deteriorate as they 
provide the scores. 

Analyses: calculation of 
relative magnitude of 
mean scores; no effect 
estimates or intention to 
treat analyses. 

4 Sarris et 
al.(2013), 
Australia, 
randomised, 
placebo-
controlled, 
double-blind 

22 adults (7 men, 
15 women), aged 
18-65 years old 
with mild to 
moderate levels 
of anxiety 
(Hamilton 
Anxiety Rating 

180mg 
kavalactones 
(water-soluble 
extract from a 
Vanuatu noble 
cultivar) 
 

Driving 
performance 
assessed  using a 
AusEd driving 
simulator to test: 
deviation of 
lateral position, 
deviation from 

Kava showed no 
significant 
impairment on 
driving 
performance in 
the experiment 
group when 
compared to the 

Recruitment:-participants 
not screened for medical 
conditions that could 
affect driving vigilance 
(e.g. sleep apnoea, 
insomnia) 
Allocation:  
randomisation method is 
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study 121 Scale, 1959) 
 

Comparison 
- Placebo 
- 30mg 

oxazepam 
administered one 
week apart 
 
 
 
 

speed limit, 
braking reaction 
time, deviation 
off the road (i.e. 
number of 
crashes), lapses 
in concentration, 
and self-rated 
alertness  
Measured on: 3 
occasions, 1 
week apart  

 

 

placebo group 
(p>0.05) 
 
Better outcomes 
for the kava 
group on braking 
time (p=0.003), 
and fewer lapses 
of concentration 
for kava 
(p=0.033) when 
compared to the 
oxazepam group; 
no significant 
reduction in 
alertness, 
deviation of 
lateral position 
and speed 
deviation. 

adequately described  
Maintenance: All 22 
participants completed 
the study 
Blind & Objective 
Measurements: measures 
were not taken in all 3 
time periods  
-self-rated alertness level 
- driving simulator had 
unusual visual stimuli 
and so results cannot be 
applied to normal driving 
conditions 
Analyses: participants 
had mild to moderate 
anxiety and findings 
cannot be generalised to a 
normal population 
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2.4.2 OUTCOME MEASUREMENTS 
 

All four studies investigated the effect of pharmacological doses kava (and other substances) 

on cognitive and visuomotor performance in driving simulated settings as their primary 

outcome (Table 2).118-121 

2.4.3 EXPOSURE MEASUREMENTS 
 

There were modest variations in the dose (180mg to 300mg per day; 1g/kg body weight in 

500 ml water as a one off dose) and duration (1 to 15 days) of kavalactones administered in 

the intervention group. In addition to the placebo group, two of the studies119, 120 included a 

comparison group where participants were administered ethyl alcohol (to achieve a blood 

alcohol concentration of ≥0.05%), and another study included a comparison group where 

participants were administered oxazepam (30mg).121  Both Germany and Australia have a 

BAC limit of 0.05 for their general population.122 Of note BAC limits in the Pacific range 

from 0.03 in Tonga to 0.10 in Palau.122 

2.4.4 MEASUREMENT BIASES  
 

The sample sizes in the studies were relatively small (20 to 40 participants in each) and could 

have affected the statistical power to detect modest effects with precision (Table 2).  Limited 

information was provided on how participants were recruited in two studies118, 119 and on how 

the randomisation procedures were used in three studies.118-120  These may have introduced 

selection biases.  Moreover, one study120 did not report on its response rate and it is more 

likely to yield a biased effect estimate as participants may be systematically different from 

those who may have dropped out with regards to the exposure measures.   
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Some outcomes such as alertness, fatigue and measures of impairment and intoxication relied 

on self-report which may have resulted in some degree of information bias. 

In one study119  the integrity of blinding and allocation concealment may have been 

compromised by the presence of side effects.  Although reported in participants in both the 

experiment and placebo groups, the study did not clarify the frequency of the type of side 

effects reported in each group.  If there was a preponderance of a certain side effects (e.g. 

headaches, gastrointestinal disturbance) to be expressed in one group, more than the other, 

this could have affected blinding and introduce measurement bias.   

This review may be subject to publication bias to some extent with studies with statistically 

significant results, printed in the English language, being more likely to be published.123  

2.4.5 EFFECT ESTIMATION 
 

While the German studies118, 119 were similar in many respects, the findings of these studies 

could not be directly compared with the results of the Australian studies120, 121 due to 

variations in dosage, administration schedule, and preparations, all of which affect potency of 

kava and therefore its effect.   

Tests of driving performance or cognitive function using computer-based driving tasks 

showed no significant adverse changes in the four studies eligible for review (Table 2).  The 

German studies used similar methods to assess driving ability through a battery of tests to 

measure concentration, vigilance (sustained attention), optical orientation, motor coordination 

and reaction time under stress.118, 119  Both studies found that kava alone and kava in 

combination with alcohol had no significant effects on the measures of driving performance.  

However, one study reported a slower reaction time in the group administered kava as well as 

alcohol  (compared to the placebo group) although this finding did not reach statistical 
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significance.119  In contrast, one of the Australian studies  found that kava co-ingested with 

alcohol produced significantly greater impairment in perceived and measured visuomotor 

coordination (such as that used in driving a motor vehicle) compared to when alcohol was 

ingested alone.120  This study suggested that kava may serve to potentiate the impairment 

induced by alcohol. The second Australian study found that the kava group had a shorter 

braking time (p=0.003) and fewer lapses in concentration compared to the benzodiazepine 

group (p=0.033), and no significant reduction in alertness or deviation of lateral position or 

speed.121  

2.5 CHAPTER SUMMARY 
 

To our knowledge, this is the first systematic review to appraise the published literature 

investigating the effect of kava on MVC and related injuries.  While the review found no 

studies assessing the direct effect of kava on MVCs or injuries, four randomised controlled 

trials were found which investigated the effect of pharmacological doses of kava (≤ 

300mg/day) on driving performance as assessed using driving simulated settings.  The 

findings suggest equivocal evidence on the adverse effects of kava on driving performance so 

that the contribution of kava to MVCs is unknown. 

The summary of findings, strengths and limitations, and implications of this review are 

discussed in Chapter 8. 
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CHAPTER 3: CASE CONTROL STUDY AND THE 
ROLE OF KAVA IN MOTOR VEHICLE CRASH 
INJURY  
 

This chapter describes the methods and results of a case-control study investigating the 

contribution of kava to serious injury-involved motor vehicle crashes (MVCs) in Fiji. The 

study was part of a larger project, the Traffic Related Injury in the Pacific (TRIP) study, 

introduced in Chapter 1.  

3.1 INTRODUCTION 
 

The TRIP was funded by the Wellcome Trust (UK) and the Health Research Council of New 

Zealand, was a collaborative project between the University of Auckland, the Fiji School of 

Medicine (more recently, the College of Medicine, Nursing and Health Sciences at the Fiji 

National University) and the Ministries of Health of Samoa, Palau and Fiji. 

 As part of the TRIP project, a case control study was conducted in Viti Levu to measure the 

contribution of a range of modifiable risk factors for serious injury-involved motor vehicle 

crashes (MVCs).  Using the data from this case control study,  the TRIP team has previously 

reported on the influences of driver sleepiness37  and alcohol use124 to road traffic injury 

(Chapter 1).  The decision to investigate the relationship between kava use and MVCs was 

informed by the findings of the systematic review described in Chapter 2.   

The findings of this study have been published: Wainiqolo I, Kafoa B, Kool B, Robinson E, 

Herman J, McCaig E, et al. Driving following Kava Use and Road Traffic Injuries: A 

Population-Based Case-Control Study in Fiji (TRIP 14). PLoS ONE. 2016;11(3):e0149719 
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3.2 STUDY OBJECTIVE AND HYPOTHESIS 
 

The main objective of this analysis was to investigate the association between kava use and 

the risk of four-wheel MVC injuries, with the overall purpose of informing targeted road 

traffic injury prevention activities.   

The hypothesis being tested was: 

Kava use is associated with an increased risk of a four wheel motor vehicle crash that 

resulted in the hospitalisation or death of a road user. 

3.3 STUDY DESIGN AND RATIONALE 
 
A population-based case-control study was undertaken in Fiji’s main island Viti Levu, home 

to 70% of the country’s population (837, 271 people) during 2005 to 2006.125  Drawing on 

the methodology employed in the Auckland Car Crash Injury Study,126 this study design was 

chosen as the most appropriate to address the study questions and hypotheses for several 

reasons: a population-based study enabled the measurement of the prevalence of exposures, 

quantification of aetiological and causal associations, and the estimation of population-

attributable risk.127, 128   A MVC injury is a relatively rare occurrence and the case control 

design is best suited as an efficient alternative to the cohort design requiring a smaller 

population, shorter follow-up time as the event of interest (e.g. MVC injury) has already 

occurred and the cost of the study is less.   Another advantage of case-control studies over 

cohort studies is that they allow for the investigation of several potential exposures (road 

user, vehicle or road environment factors) and confounders (age, gender, socio-economic 

status) at the same time; it also allows for the examination of exposures that have short 

induction periods to the outcome of interest as would occur when examining the contribution 

of kava, alcohol or recreational drug use to crash injury.  However, the main disadvantage of 
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this study design is its susceptibility to systematic error, as a result of selection bias, 

information bias and confounding.127, 129, 130  In contrast to studies of disease where person-

time living constitutes the observational experience in which disease onset is counted,  in 

injury studies, the person-time engaged in a particular activity is more appropriate.131  For 

example, an appropriate measure of injury occurrence for child pedestrian injuries might be 

injuries per unit time spent as a pedestrian.  The study base for a case control study of child 

pedestrian injuries might be a specific segment of person-time spent as a pedestrian.  Bias due 

to selection of controls that do not accurately represent the study base and that do not account 

for confounding can occur.  Another potential source of bias concerns studies where the case 

group includes injury subjects who require hospitalisation.131  At lower levels of injury 

severity, hospitalisation may be dependent on factors other than the injury itself (e.g. ease of 

access to hospital, socio-economic circumstances of the patient) and some of these factors 

may be the exposures of interest in the study.  Low response rates and information bias due to 

differential memory recall of information by cases and controls, are some of the concerns of 

the case control design.   

3.4 SELECTION OF THE STUDY BASE 
 

Cases and controls should be ‘representative’ of the same study base or source population 

experience.124, 132  To investigate the exposure for motor vehicle driver injuries, a study base 

of “driving time” was chosen as a driver is only exposed to the risk of crash when driving a 

vehicle happens.131  Alternative source populations such as selection from a database of 

licensed drivers or motor vehicles were considered less appropriate because having a car or a 

license does not mean that the person necessarily drives. For this research, the study base 

comprised motor vehicle “driving time” (equivalent to person-time) in which road users who 

are driving become ‘cases’.  Therefore, all motor vehicles driving on Viti Levu public roads 
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(study base), during the study period between July 2005 and June 2006, were considered.    

The study was developed to enable sample selection in proportion to the study population’s 

driving time. That is, those who drive more were more likely to be selected as controls. 

Eligible vehicles included motorised four-wheeled vehicles such as private cars, taxis, 

minibuses, pick-ups, trucks, and commercial or government vehicles. Buses, motorbikes, 

ambulance, police vehicles, and vehicles of the Diplomatic Corp were excluded because these 

vehicles represented less than 5% of Fiji’s vehicle fleet. Due to the low risk of crashes as 

indicated by Fiji Police traffic data,6, 12 the following were also excluded from the study base: 

roads with an average traffic flow of less than 200 vehicles per day and vehicles driven 

between the hours after 2.00am and before 5.00am. 95, 96 133 

3.4.1 IDENTIFICATION AND RECRUITMENT OF CONTROLS 
 

‘Controls' comprised a random, population-based sample representative of motor vehicle 

“driving time” on public roads in Viti Levu, and therefore a driver’s exposure to crash risk 

(person-time).  Controls were identified using a prospective two-stage cluster sample 

roadside survey design.   To ensure that a representative sample of traffic density in Viti Levu 

was captured, a list of all roads in Viti Levu was first generated using police, public works 

and city council databases.134   Then a sampling frame of eligible roads was created to 

include all public roads classified as main, secondary, country, residential, or within-city bus 

route roads; that were longer than 400 meters; and that had daily traffic counts of 200 

vehicles or more passing through.  Fifty roadside survey sites including ten each from Suva 

and Lautoka cities were randomly selected from cumulative road lengths for each of the three 

road strata.  To determine the sampling period for each of the 50 roadside sites, 

randomisation  to time of day (24 hour clock), day of week (seven days), and travel direction 

(left or right side of the road) was undertaken.  In the interest of safety, Fiji Police determined 
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the final safe section of road for each roadside survey. Random sampling of vehicles invited 

to participate in the study occurred over a two-hour period at each survey site.   Control and 

case recruitment was undertaken during the same time period. 

In accordance with national traffic laws requirements in Fiji, Traffic Police managed the 

slowing of traffic and the stopping of selected vehicles.  All other research procedures 

including the provision of information sheets and consent forms for potential participants 

were undertaken by the research team.  This was done to reduce the likelihood of social 

desirability effects in the presence of police at each of the roadside survey sites.  Drivers had 

the choice to be interviewed by phone or face-to-face at another location or at the survey site.  

If the latter was chosen, the questionnaire was administered at a distance away from the 

police, who also did not have access to this information.     

For each survey site, traffic counts were recorded for all vehicles travelling in the same 

direction as the study motor vehicles in order to obtain weights for sampling adjustment. 

The two-stage cluster sampling design to recruit an appropriate sample of ‘driving time’ 

involved simple random sampling of the 50 road survey sites (or clusters) at the first stage; 

and simple random selection of eligible motor vehicles from each cluster at the second 

stage.135  This sampling design is time and cost-efficient method of collecting population-

based data (e.g. obtaining exposure information by telephone interview).124   Important to this 

design is that the cluster groups must reflect the composition in the sampling frame or study 

base.   Information about road types, traffic density, vehicle types and numbers, crash 

information, and population were important for the sampling design employed in this study. 
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3.4.2 IDENTIFICATION AND RECRUITMENT OF CASES 
 

Cases comprised four-wheeled motor vehicles involved in a crash in the study base where a 

road user (driver, passenger or pedestrian) died or was hospitalised for 12 hours or more 

during the study period. For all cases (crash vehicles), the driver comprised the key informant 

of interest.   

Cases were prospectively identified from a study-specific injury surveillance database 

established at all trauma-admitting hospitals in Viti Levu.136 This database identified injured 

individuals from emergency department registers, admission records, and mortuary registers.  

In situations where the hospitalised crash victim was someone other than the driver (e.g. a 

vehicle passenger or a pedestrian), the driver of the crash vehicle was identified through the 

assistance of Traffic Police or hospital staff and invited to participate. If the driver had died 

or was unable to participate due to severe injuries, a proxy informant was selected. The 

choice of proxy was determined based on the following hierarchy: first choice was a close 

relative preferably one who was also in the crashed; second choice was a close relative that 

was not in the crashed vehicle; and third choice was or a person other than a close relative 

who was in the crashed vehicle. 

3.4.3 STUDY SIZE AND POTENTIAL RECRUITMENT RATE 
 

To determine the appropriate study size requires information about the prevalence of the risk 

factors of interest within the study base, and the likely magnitude of their effect on outcome.  

Since the TRIP study intended to investigate a range of risk factors with differing prevalence 

estimates and effects, a range of potential sample sizes was considered (Table 3).  The case-

to-control ratio for the TRIP study was likely to be 1:1 based on the experience gained from 

previous studies.126   

45 
 



Table 3:  Number of cases required for a study with 80% power at 5% level of 
significance, 1:1 case control ratio 

  Proportion of controls exposed to a risk factor 
  1% 5% 10% 25% 50% 
Odds ratio      
1.5 8364 1774 957 490 407 
2.0 2597 559 307 165 148 
3.0 904 199 112 65 65 
5.0 355 81 48 31 36 

 

Fiji Police data for Viti Levu suggested that on average there were 2180 road crashes and 820 

injured road users every year, and 406 were identified as serious (hospitalised/fatal).137  Up to 

70% of the serious crashes involved a single motor vehicle and 30% involved two motor 

vehicles.  Data on the number of road users injured per crash was not available.  Therefore an 

estimate of one injured road user per crash, and a case response rate of 75% of 406 serious 

injury cases suggest that approximately 304 cases were potential recruits over the course of 

the study.  This number would be sufficient to detect an odds ratio of 2.0 with 80% power 

and 95% confidence, for exposure present in 10% of the controls (Table 3) and a case control 

ratio of 1:1. 

3.4.4 STUDY PERSONNEL AND DATA COLLECTION 
 

The TRIP research team trained in conducting interviews facilitated all the interviews for 

case (or proxy) and control drivers as key informants for this study.  The candidate was 

responsible for coordinating the roadside surveys, recruitment, follow-up and interviewing of 

consented case and control drivers.  The team spoke fluent English, with some fluent in the 

Fijian language and some in Hindi, the language spoken by the Indo-Fijian population.   

Participants requesting interviews in Fijian or Hindi was assigned to the appropriate speaking 

interviewer.  All interviews were conducted either as face-to-face meetings or by telephone.  
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Control drivers were provided the option to be interviewed at the survey site (at a distance 

from the police traffic officers) or at another convenient location within a week of consent.   

Case drivers needed a more careful approach because of issues surrounding death, litigation 

and severe injuries.  In a few cases, interviews were deliberately delayed for up to four 

weeks.  However, for most drivers, an interview was secured within the first seven to ten 

days and consented drivers were interviewed either in hospital or at home.   

3.4.5 QUESTIONNAIRE  
 

The 72-item questionnaire (Appendix B) captured information relating to a range of factors 

including: (a) motor vehicle details; (b) circumstances of the crash/survey; (c) personal 

factors; (d) driving experience and usual driving behaviour; and (e) socio-demographic 

characteristics.   When possible, relevant question items were replicated from previous road 

or injury-related studies.  The questionnaires for cases and controls were identical in all 

aspects except for the driver proxy details required in the case questionnaire.  

3.4.5.1 Measurement of Kava Exposure 
 

To investigate the contribution of recreational kava as a risk factor for injury, it is important 

to determine kava use as accurately as possible.  Kava is prepared either as a water-based, 

traditional brew made from the dried, powdered or a fresh ground root of the Piper 

methysticum plant,40, 43 or as a pill with varying percentages of kavapyrones extraction.114, 138, 

139   In Fiji where the traditional brew is made from the dried, powdered root, the study did 

not undertake any objective measurements of kava quantities; instead the decision to measure 

recent kava use by self-reports was based on several reasons.  Firstly, the study wanted to 

measure acute (consumption 12 hours before the crash) and usual kava consumption (pattern 

of kava use over 12 months) and the easiest approach was to ask participants directly.  
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Secondly, while kava metabolites and unchanged pyrones are known to be excreted in the 

urine and faeces,114, 140 there has yet to be a reliable chemical test developed to estimate kava 

concentrations in the human body.  Lastly, in the absence of objective measures of recent 

kava use, monitoring of drivers under the influence of kava in Fiji is not done by Police.141 

Consequently, self-reports of kava use is likely to be volunteered willingly (as compared to 

alcohol) and the stated level of consumption is likely to be a reasonable approximation of 

recreational use.    

To assess recent or acute kava use on the period prior to the crash in cases and the index time 

among the controls, the study used the following questions:   

Had you had any kava in the 12 hours before the crash/survey?   
 

1 No If no, go to Q 29 
2 Yes 
 
 
How much kava did you drink in the 12 hours before the crash?  

 
Number and size of bags: _______________ 

 
Number of people drinking: _______________ 

 
How long did you sit for the session and therefore how many of the 12 hours before 
the crash were you drinking kava?   _______________________ 

 
 

How long before the crash did you stop drinking kava? 
 
 hrs  mins 

 
 
These were new questions developed by the TRIP team (including the PhD candidate) that to 

an extent followed the format of questioning used by the Auckland Car Crash Injury Study 

(ACCIS).126  The decision to test this soporific agent was considered appropriate given the 

findings of the review (Section 2.2) and the suggestion of a potential MVC risk at 

recreational dose which are more than 50 times the experimental doses used in the 

experimental studies included in the review.43, 106, 121  The choice of reference (e.g. 12 hours) 
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was dependent on the elimination half-life for kava; research on kavain (one of six major 

components of kava41, 142), report this to be approximately 9 hours114, 143 suggesting a slow 

rate of removal from the body and prolonged effects.  

The study was also interested in estimating the usual kava consumption patterns of drivers to 

provide an estimate to the amount and frequency of kava use in the driving population.  The 

question seeking information on usual kava use was presented to study participants as: 

Have you had any kava in the past 12 months?  (Read out options 2-5 if participant 
initially hesitant) 

 
1 No 
2 Less than once a month 
3 Once a week - once a month 
4 Several times a week 
5 Every day 

 

3.4.5.2 Measurement of Potential Confounders 
 

Potential confounding variables identified from the literature relating to motor vehicle 

crashes included:  age, sex, ethnicity, and socio-economic status.  Additional factors requiring 

adjustments in the kava model included: acute alcohol use (previous 12 hours), time of crash, 

vehicle speed, road conditions (wet/dry), and usual kava use (past 12 months).   

Demographic characteristics 

Age was calculated by subtracting the self-reported date of birth from the date of the 

crash/survey.  Sex was self-reported and ethnicity was determined by self-identification.  The 

major ethnic groups in Fiji are indigenous Fijians and Indians who make up approximately 

57% and 38% of the total population.125  The question on ethnicity was presented to 

participants in the following format: 

What ethnic group do you identify with?  (Tick only one box, avoid reading out) 
 
  1 Fijian 
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  2 Indian 
  3      Other  (please specify) ________________________________________ 

 

Socio-economic status 

Three indicators of socio-economic status were used in this study: education level, 

occupation and income level were self-reported.  Low socio-economic status has been shown 

to increase the risk of crash.144, 145  The questions relating to these indicators were presented 

as follows: 

What is the highest level of education that you have received or are currently receiving? 

1 Primary school (class 1- form 2) 
2 Secondary school (forms 3-7): 1-3 yrs 
3 Secondary school (forms 3-7): >3 yrs 
4 Technical Institute / Vocational School or similar (e.g. FIT, Montfort 
Boystown) 
5 University 
6 Still a secondary school student 
7 Other (please specify) 
___________________________________________ 

 
 
Which of the following best describes your main occupation at the time of the survey? 
 

1 Work for pay (please specify) 
___________________________________________ 
2 Planting and collecting food for your own consumption 
3 Self-employed (please specify) 
___________________________________________ 
4 Student 
5 Domestic duties 
6 Unemployed 
7 Retired 
8 Other (please specify____________________________________________ 
9 Don’t know 

 
Was your household’s total income, before tax, above or below $20 000 during the past 
12 months?   
 

1 Less than $5,000 
2 $5,000-$9,999 
3 $10,000-$19,999 
4 $20,000-$39,999 
5 $40,000-$79,999 
6 $80,000-$159,999 
7 $160,000 or more 
8 Decline to answer 
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Alcohol use 

Establishing alcohol use was an essential component of the study especially in Fiji where 

both alcohol are kava are consumed together or separately.42, 146  Alcohol is a well-known 

risk factor for motor vehicle crash injury23, 147-149 and kava has been reported to potentiate 

impaired cognitive performance (important for driving), when combined with alcohol.150    

The question for alcohol use was presented in the following form: 

Had you had any alcohol in the 12 hours before the crash/survey?   
1 No If no, go to Q 25 
2 Yes 

 

Crash circumstances 

The time of the day is known to influence crashes.151  This was presented to study 

participants in the following way: 

 What was the time of the crash/survey? 
: (Please use 24 hour clock) 

 

Vehicle speed is a known risk factor for crashes.   In Fiji, the maximum speed limit is 

80km/hr on the highways and rural roads, 50km/hr on urban roads and 40km/hr around 

schools.152  The study sought to establish vehicle speeds prior to the crash/survey and the 

question was asked of participants in the following format: 

How fast do you think you were travelling immediately before you were aware of the 
survey?  (If unsure get best approximation and probe with, e.g. were you in a built up or 
rural area?) 

 km/hr 
 

Previous researches have reported the impact of adverse weather conditions (e.g. wet 

weather) on vehicle crash rates on roads and highways.153-156  Information regarding weather 

conditions was limited to whether it was raining or not at the time of the crash/survey. The 

question was presented in the following format: 
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At the time of the crash/survey, was it raining? 
 1 No  

2 Yes 
 

3.4.6 DATA MANAGEMENT  
 

Completed questionnaires were checked by the interviewer soon after each interview and any 

missing data was obtained either from the participant or from records kept at the hospital or 

transport authority.  Data was entered directly from the questionnaires into EpiData software 

Version 2.0.157  Because the software had a double entry function, all data questionnaires 

were entered twice by two people.  The first person entered the data and performed the first 

cross check on the questionnaire.  Any queries about a questionnaire was written on the 

questionnaire envelope and returned to the interviewer who was identifiable by an 

interviewer code.  Once a query was resolved, the questionnaire envelope is returned to the 

first data entry person, who updates the entry on the database and signs off on the query to 

indicate completion.  The second data entry person was responsible for the double entry, to 

validate the first entry and to follow up with interviewers any pending queries on the 

envelopes, identifiable by the missing signature of the first data entry person.  The second 

data entry was considered the final version of the data record.  Additional quality control 

checks were conducted through weekly activity reporting and team meeting to resolve and 

monitor issues that arose from recruitment and data entry processes.   Random audit checks 

were also conducted and where appropriate, changes were made to processes that appeared to 

affect data collection or electronic entry.   

Photocopies of all the questionnaires were securely posted to the University of Auckland 

team for further quality checks during the analytical phase and for storage. 
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3.4.7 DATA ANALYSIS 
 

All the analyses presented in this thesis were undertaken by the candidate, with the statistical 

guidance of Elizabeth Robinson and Ying Huang.  Analyses were performed using Microsoft 

Excel and STATA® version 12 statistical software,158 following the transfer of research data 

from EpiData to STATA. 

Exploratory analyses were undertaken first to examine the distribution of exposure variables, 

potential confounders and possible effect modifiers for both cases and controls.  Some of the 

continuous and categorical variables were re-categorised and the choice of cut-off points was 

guided by principles identified by Rothman et al.,159 including: having an awareness of 

categories used in previous studies or government statistics; ensuring that adequate numbers 

are in each category while considering the proportions of exposure variables between cases 

and controls; and having categories that make sense and that are relevant to the Fiji context.   

All the exposure variables of interest for kava analysis had less than 10% missing data so 

Imputations for missing data were not undertaken.   

Multivariable unconditional logistic regression modelling was undertaken employing the 

10% change-in-estimate method described by Greenland.160  In this approach, variables that 

remain significant after initial adjustment are placed into a second model. Using the 

backward-deletion algorithms, the second model commenced with all potential variables 

including the exposure variable of interest and those that were forced into the model (age, 

gender, ethnicity and income).  As each variable is dropped from the second model, those that 

result in a 10% change in the estimated exposure effect are selected to remain in the model, 

whereas those that do not are deleted.  A parsimonious model was used, one that took on an 

efficient approach to the number of variables and assumptions during analysis.  The models 
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were re-run with interaction terms included to assess for any significant interactions between 

exposure variables of interest and any potential effect modifiers (e.g. kava and alcohol). 

To examine the relationship between kava use and MVC injury, odds ratios (OR) generated 

through logistic regression were calculated.  The odds ratio is a measure of association which 

compares the odds of an outcome (e.g. car crash) in in those exposed (e.g. consumed kava 12 

hours prior to driving) to the odds of an outcome in those unexposed (e.g. did not consume 

kava 12 hours prior to driving).161  This is expressed in the following manner: 

OR = (𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖 𝑜𝑜𝑒𝑒𝑒𝑒𝑜𝑜𝑂𝑂𝑜𝑜𝑂𝑂 𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜𝑒𝑒)
(𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑜𝑜𝑜𝑜 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑖𝑖𝑖𝑖 𝑜𝑜𝑖𝑖𝑜𝑜𝑒𝑒𝑒𝑒𝑜𝑜𝑂𝑂𝑜𝑜𝑂𝑂 𝑔𝑔𝑔𝑔𝑜𝑜𝑜𝑜𝑒𝑒)

 

Population attributable risks (PAR) were calculated using methods described by Coughlin et 

al.162   The PAR is the fraction of disease (or crash injury) in a population that would be 

reduced or avoided if a specific exposure (e.g. kava use) was reduced or eliminated from the 

population.  The PAR is calculated using the following equation: 

PAR =   
𝑃𝑃𝑜𝑜 (𝑅𝑅𝑅𝑅−1)

𝑃𝑃𝑜𝑜 (𝑅𝑅𝑅𝑅−1)+1
   where: 

Pe = proportion of source population exposed to the factor of interest. 

RR = may be the ratio of two cumulative incidence proportions (risk ratio), two average 

incidence rates (rate ratio), or approximation of one of these ratios.   

For this study, the adjusted odds ratios were taken as approximations of the risk ratios.   

Finally, because of the cluster sampling design utilised during control recruitment, it was to 

be expected that the probability of participant selection would vary across recruitment sites, 

due to the variable traffic flows at these sites.  A weighting was assigned to each control 
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recruitment site and the variance was adjusted to account for the correlation within sites.135, 

163 

In the analysis to determine the association between kava and car crash injury, the data was 

further explored to assess potential effect modification (e.g. influence of alcohol) and the 

influence of bias.  Sensitivity analysis was also undertaken where data from the 16 proxy 

respondents were excluded to check if there was any significant change in the main effect of 

interest, driving after kava use. 

3.4.8 ETHICAL CONSIDERATION 
 

This study was approved by the Fiji National Research and Ethics Review Committee 

(FNRERC Ref No. 023-2004), Suva, Fiji and the University of Auckland Human Participants 

Ethics Committee, Auckland, New Zealand (UAHPEC Ref No. 2005/095).   All potential 

participants received an information brochure outlining the purpose and requirements of the 

study.  Those who chose to participate provided written informed consent or a thumbprint 

during face-to-face interviews in accordance with Fiji laws.164    In situations where a 

participant opted for a telephone interview, study information was repeated over the 

telephone and verbal consent was obtained, witnessed and then signed off on the consent 

form by another research member.  Participants were informed that they could withdraw from 

the study at any time.  All research data, both electronic and paper-based were stored securely 

at the University of Auckland, Auckland, New Zealand.  The roadside survey was granted 

approval by the Fiji Police Force Highway Unit. 
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3.5 RESULTS 
 

3.5.1 PARTICIPANT CHARACTERISTICS AND RESPONSE RATES 
 

Over the 12 month recruitment period, 187 case motor vehicles were considered eligible for 

inclusion in the study (Figure 7).  Three quarters of drivers or their proxies completed 

interviews (n= 140; 74.9%) including information on kava consumption. Eight (4.3%) of the 

eligible drivers declined to participate, and the remainder (20.8%) could not be contacted, 

were unable to complete the interview or did not provide kava consumption data.  

Figure 7: Case vehicle driver selection and recruitment 

 

 

 

 

 

 

 

 

 

 

 

Most interviews (87.6%) with cases were conducted in person, including all 19 of the proxy 

case interviews for one seriously injured and 18 deceased drivers.  The remainder completed 

telephone interviews.  Due to ongoing legal and injury-related health issues, 50% of case 
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interviews were completed at least 2 months after the crash event.  Information about eligible 

cases who did not participate (e.g. age, gender, and ethnicity) was incomplete so that 

comparisons between those who participated and those who did not were not possible. 

Of the 892 control vehicles, 752 (84.3%) drivers completed interviews, 72 (8.1%) declined, 

68 (7.6%) were untraceable or could not be interviewed within one month of consenting to 

participate (Figure 8). Apart from driver name and contact details, no other information (e.g. 

age, ethnicity) was collected about the non-responders (16%) at the time of the control 

survey.  Close to 60% of interviews (n=446) were conducted in person, 291 (38.7%) by 

telephone interview and the remainder required two meetings using both interview methods.  

Figure 8: Control vehicle driver selection and recruitment 

 

 

 

 

 

 

 

 

 

 

 

 

3.5.2 CHARACTERISTICS OF THE CRASH EVENTS  
 

Of the 140 crashes, more than half (51.4%, n=72) occurred on sections of the highway 

connecting Suva and Lautoka cities, followed by residential (n=31, 22.1%) and secondary 
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road (n=25, 17.8%); the remainder occurred on main roads.  Crashes most commonly 

occurred in the afternoon to early evening (1201-1900Hrs; n=50, 36%), and evening to early 

morning (1901-0200Hrs; n= 48, 34%).  When examined by age, close to a quarter (38%) of 

crashes that occurred in the morning (0500-1200hrs) involved drivers aged 35-44 years 

(38.1%); more than 60% of crashes that occurred in the afternoon to early evening involved 

drivers in the 25-34 (34%) and 45+ (30%) age groups; and evening to early morning (1901 – 

0200) crashes were commonest among drivers in the younger age groups (15-24 years 20.8%; 

25-34 years, 41.7%)  (Figure 9).  Males and drivers of Indian ethnicity were over-represented 

in the study base. 

Figure 9: Distribution of time of crash by age group 

 

More than half of the case drivers (n=80/140, 57%) required hospital admission and 11% 

(n=16) died (all males).  The majority of cases (95%, n=76/80) were discharged home. 

Among those that were hospitalised, the median length of hospital stay was 6 days (SD 

16.03; range 1 to 96 days).   
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3.5.3 CHARACTERISTICS OF THE STUDY BASE (CONTROLS)  
 
The intention of this study was to capture a representation of ‘driving time’ undertaken by the 

driving population in Viti Levu.  During the recruitment of control vehicles, there was limited 

data available on drivers who declined participation.  In the absence of ‘driving time’ data to 

assess the socio-demographic characteristics (age, sex, ethnicity, income) of consented 

control drivers and those that refused, the Fiji population census (2007) data was used.  

Although not the most appropriate (as not everyone in the census population drives), the 

comparison provided information about the proportion of ‘driving time’ undertaken by the 

control vehicle drivers compared to the general population. 

Drivers of control vehicles were between the ages of 17 and 75 years (mean 37 years).  The 

youngest age group (15-24 years) contributed 12.9% of ‘driving time’ in the study although 

they make up 27.6% of the general population (Table 4). Drivers in the 25-34 years age group 

contributed the largest proportion of driving time (31.8%) although they make up 23.5% of 

the general population.   

Compared to the general population, driving time was largely contributed by males (93%) 

and those who identified as Indian (70%).  Close to 80% of control driving time was 

undertaken by people who were married, although they represented 41% of the population of 

Viti Levu (Table 4)   

Table 4: Study base driving time (July 2005 to June 2006) and 2007 census population 
for Viti Levu, Fiji, by age, sex and ethnicity 

  
Number of 
interviewed 

drivers 
Proportion of 
driving time 

Viti Levu 
population 

Proportion of 
Viti Levu 

Characteristics (Study base) (Study base) 
(Census 
2007)b 

population 
(Census, 2007) 

n %*ª n %ª 
Age of drivers (years) 

    15-24 84 12.9 128999 27.6 
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25-34 220 31.8 109769 23.5 
35-44 223 29.3 87181 18.6 
45+ 223 25.9 141917 30.3 
Sex 

    Female 35 6.8 231742 49.5 
Male 717 93.2 236124 50.5 
Ethnicity 

    Fijian (iTaukei) 154 21.9 240725 51.5 
Indian 551 70.1 200664 42.9 
Other 47 8 26477 5.7 
Total 752 100 467866 100 
Marital status     
Single 128 17.0 141082 53.6 
Married or living with a 
partner 600 79.8 107278 40.8 
Separated or divorced 18 2.4 3925 1.5 
Widowed 6 0.8 10775 4.1 
* weighted proportions; ª not all % add up to 100; b Fiji Bureau of Statistics, 2007 

 

Most of the control vehicle driving time (52.5%) was undertaken by drivers who had received 

up to secondary level of education,  who were currently in paid employment (67%), with a 

large proportion (68.4%) earning less than Fijian $20,000 (<US $10,000) per annum (Table 

5). 

Table 5:  Distribution of socio-economic measures in the study base, by sex 

Characteristics 

Total 
Proportion 

(%) 

 

Males (%) Females (%) 
  n=752  n=717 n=35 
Education level   

  Primary school (class 1-form 2) 17.1  18.0 0.0 
Secondary school (form 3-7) 52.5  53.1 40.0 
Technical/vocational school 14.8  14.1 28.6 
University 15.6  14.8 31.4 
Occupation   

  Work for pay 66.5  67.2 51.4 
Self-employed 27.3  28.2 8.6 
Retired/unemployed/at home 6.2  4.6 40.0 
Household income (FJD)   

  <$10,000 36.6  37.7 14.3 
  $10,000 – $19,000 31.8  31.9 28.6 
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  ≥20,000 30.7  29.4 57.1 
Decline to answer 0.9  1.0 0.0 

 

Compared to males control vehicle drivers, more female drivers received vocational (14.1% 

vs 28.6%) and University level education (14.8 vs 31.4%), and this was reflected in income 

levels with more females earning ≥FJ $20,000 (29.4% vs 57.1%).  However, more males 

worked for pay (67.2%) or engaged in self-employment activities (28%).  More females than 

males stayed at home (40%) (Table 5). 

3.5.4 CHARACTERISTICS OF THE STUDY BASE (CONTROLS) IN RELATION TO KAVA 

USE 
 

Male drivers in the study base were nearly twice as likely to have consumed kava in the 

previous 12 hours as their female counterparts (4.4% vs. 2.8%) (Table 6), although this did 

not reach statistical significance.  Kava drinking patterns in the past 12 months showed that 

significantly more male drivers drank kava more frequently than female drivers.  

Table 6:  Distribution (weighted proportions) of kava use in the study base, by sex 

 
Characteristics 

Weighted proportions (%) adjusted for sampling design 
Total Males Females 

(n=752) (n=717) (n=35) 
Acute kava use (previous 12 hours)    
No 95.7 95.5 97.2 
Yes 4.3 4.5 2.8 
Usual kava use (past 12 months)    
None to less than monthly 58.3 56.1 89.2 
Once a month to once a week 25.7 27.4 2.3 
Several times a week to daily 16.0 16.5 8.5 
 
 
Drivers in the study base who had consumed kava 12 hours before driving (acute kava users) 

were significantly more likely to identify as Indian and to be usual kava users (Table 7).  

Comparison between the two groups in the context of other important confounding factors 

such as age, household income, acute alcohol use, time of survey, vehicle speed, vehicle type, 
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wet road conditions, type of driving licence, and crash in past 5 years showed no significant 

differences. 

Table 7: Comparison between acute kava (previous 12 hrs) users (n=54) and non-users 
(n=698) in the study base by socio-demographic characteristics and other confounders, 
n = 752 

Variables 

Acute kava 
Users       
n (%)a 

Acute kava 
Non-users  

n (%)a 

p-value 

Age of drivers (years) 
  

 
    15-24                      4 (8.6) 80 (13.0) 0.36 
    25-34                        16 (33.4) 204 (31.9)  
    35-44                        17 (41.9) 206 (28.8)  
    45+                            16 (16.1) 207 (26.3)  
Ethnicity    
    Fijian (iTaukei) 10 (8.7) 144 (22.5) 0.008 
    Indian 42 (90.2) 509 (69.2)  
    Other 2 (1.1) 45 (8.3)  
Household Income ($FJD)   
    >$20K 18 (36.1) 213 (35.5) 0.34 
    $10K - $19K 13 (27.4) 226 (39.0)  
    <$10K 23 (36.5) 252 (25.5)  
Acute alcohol use (previous 12h)   
     No 53 (95.5) 681 (96.5) 0.80 
     Yes                             1 (4.5) 18 (3.5)  
Usual kava use (past 12 
months) 

   

None to less than monthly 3 (18.2) 371 (60.1) <0.001 
Once a month to once a week 20 (23.5) 201 (25.8)  
Several times a week to daily 31 (58.3) 126 (14.1)  
Time of survey       
    0500 – 1200hrs 17 (15.4) 202 (9.5) 0.06 
    1201 – 1900hrs 14 (58.7) 373 (79.8)  
    1901 – 0200hrs  23 (25.9) 123 (10.6)  
Vehicle speed (km per hour) 

 
 

    ≤50 43 (74.7) 459 (74.3) 0.95 
    51 - 60  7 (21.8) 153 (21.1)  
    ≥61 4 (3.5) 86 (4.5)  
 Vehicle type    
      Cars  35 (80.2) 433 (66.7) 0.26 
      Minibuses/vans  17 (15.7) 240 (30.5)  
      Trucks 2 (4.1) 25 (2.8)  
Wet road conditions     
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     No 50 (96.0) 630 (94.0) 0.67 
     Yes  4 (4.0 68 (6.0)  
Type of driving licence     
    Full licence 49 (93.0) 663 (94.2) 0.82 
    Provisional/ no licence 5 (7.0) 35 (5.8)  
Driver in a crash in the past 5 years   
    No 44 (88.4) 576 (79.3) 0.21 
    Yes 10 (11.6) 120 (20.7)  
a Adjusted for sampling design 
 
 

3.5.5 IS KAVA AN INDEPENDENT RISK FACTOR FOR SERIOUS INJURY-INVOLVED 

MOTOR VEHICLE CRASHES IN VITI LEVU?  
 

This section presents the analysis that sought to quantify the association between kava use 

and the risk of serious injury-involved motor vehicle crashes on Viti Levu roads.  The main 

exposures of interest for this analysis were the measures of acute (previous 12 hours) and 

usual (previous 12 months) kava use.   

3.5.6 UNIVARIATE ANALYSIS OF THE EFFECT OF KAVA USE AND OTHER FACTORS 

ON THE RISK OF MOTOR VEHICLE CRASH  INJURY 
 

3.5.6.1 Kava use  
 

Among drivers of case and control four-wheeled motor vehicles, 22.9% (32/140) and 4.3% 

(54/752) respectively, reported drinking kava in the 12 hours prior to the crash or survey 

(Table 8).  There was nearly a seven-fold excess in the odds of injury-involved MVCs among 

those consuming kava in the previous 12 hours compared with those who did not  (OR= 6.57; 

95% CI: 2.91, 14.8).  
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Table 8: Self-reported kava use and the odds of car crash injury: Univariate analysis 

Variables 
Cases 

(n=140) 
Controls 
(n=752) 

Unadjusted Odds 
Ratio    

 
n (%) n (%) OR (95% CI) p value 

Acute kava use (previous 12 
hours) 

    

No 108 (77.1) 698 (95.7) 1.0 <0.001 
Yes 32 (22.9) 54 (4.3) 6.57 (2.91, 14.8)  
Usual kava use (past 12 
months) 

    

None to less than monthly 46 (32.9) 374 (58.3) 1.0 <0.001 
Once a month to once a week 50 (35.7) 221 (25.7) 2.47 (1.45, 4.22)  
Several times a week to daily 44 (31.4) 157 (16.0) 3.48 (2.01, 6.04)  

 

Nearly two times more drivers of case vehicles (31.4%; n= 44/140) reported drinking kava 

‘several times a week to daily” in the past 12 months as compared to drivers of control 

vehicles (16%; n=157/752).  A dose-response relationship was observed between usual kava 

use and the odds of a MVC (Table 8).  Compared to drivers in the ‘none to less than monthly’ 

group, those that drank kava ‘once a month to once a week’ had more than a two-fold excess 

in the odds of injury-involved MVCs (OR=2.47; 95% CI: 1.45, 4.22); and those that drank 

kava “several times a week to daily” had close to a four-fold excess in the odds of injury-

involved MVCs (OR=3.48; 95% CI: 2.01, 6.04). 

3.5.6.2 Potential confounders 
 

The distribution of several socio-demographic and crash-related factors and their associations 

with car crash injury were also considered and these are presented in Table 9.  These factors 

were considered relevant as potential confounders to the relationship between kava use and 

the risk of car crash injury. 
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Age, gender, and ethnicity 

Although there were no significant associations, the odds of having a MVC injury decreased 

with increasing age (p=0.91); was higher in males compared to females (p=0.35); and lower 

in Indian and Other ethnic groups compared to Fijians (p=0.07).   

Socio-economic status 

Socio-economic status was determined using the self-reported measure of education, 

occupation and annual gross household income.   Income was selected as it was the most 

reliably reported measure.  As household income increased, the odds of having a car crash 

injury decreased (p=0.001).  

Acute alcohol use 

The level of alcohol use preceding the crash was established using the reference period of 12 

hours.  Four times more drivers (14.3%) involved in car crashes reported drinking alcohol in 

the previous 12 hours compared with 3.5% of controls (Table 9).   There was a nearly five-

fold excess in the odds of car crash injury among those consuming alcohol in the preceding 

12 hours compared with those who did not. 6.57 (2.91, 14.80) 

 
Table 9: Unadjusted odds ratios and 95% confidence intervals for potential 
confounding variables. 

Variables 
Cases (n=140) Controls (n=752) Unadjusted Odds 

ratio 
 

  n (%) n (%)a OR (95% CI) p value 
Age of drivers (years) 

        45+                            37 (26.4) 223 (25.9) 1.00 0.91 
    35-44                        36 (25.7) 223 (29.3) 0.86 (0.47, 1.57)  
    25-34                        48 (34.3) 220 (31.8) 1.06 (0.54, 2.07)  
    15-24                      19 (13.6) 84 (12.9) 1.03 (0.51, 2.11)  
Gender   

       Female 6 (4.3) 35 (6.8) 1.0 0.35 
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     Male 134 (95.7) 717 (93.2) 1.64 (0.58, 4.59)  
Ethnicity   

      Fijian (iTaukei) 42 (30.0) 154 (21.9) 1.0 0.07 
    Indian 96 (68.6) 551 (70.1) 0.71 (0.45, 1.13)  
    Other 2 (1.4) 47 (8.1) 0.13 (0.02, 0.96)  
Household Income ($FJD)   

      >$20K 29 (21.8) 231 (35.6) 1.0 0.001 
    $10K - $19K 38 (28.6) 239 (38.4) 1.21 (0.68, 2.17)  
    <$10K 66 (49.6) 275 (26.0) 3.11 (1.61, 6.0)  
Acute alcohol use 
(previous 12h)  

  

       No 120 (85.7) 734 (96.5) 1.0 0.001 
     Yes                             20 (14.3) 18 (3.5) 4.59 (1.90, 11.11)  
Time of crash/survey      

      0500 – 1200hrs 42 (30.0) 219 (9.8) 1.0 0.001 
    1201 – 1900hrs 50 (35.7) 387 (78.9) 0.15 (0.05, 0.46)  
    1901 – 0200hrs  48 (34.3) 146 (11.3) 0.99 (0.25, 3.86)  
Vehicle speed (km per 
hour) 

        ≤50 52 (40.9) 502 (74.4) 1.0 <0.001 

    51 - 60  29 (22.8) 160 (21.2) 1.96 (0.77, 4.95)  

    ≥61 46 (36.2) 90 (4.5) 14.7 (5.44, 39.50)  
 Vehicle type   

        Cars  88 (62.9) 468 (62.2) 1.0 0.001 
      Minibuses/vans  35 (25.0) 257 (34.2) 0..90 (0.53, 1.52)  
      Trucks 17 (12.1) 27 (3.6) 4.53 (1.86, 11.02)  
Wet road conditions    

       No 109 (77.9) 680 (94.0) 1.0 0.009 
     Yes  31(22.1) 72 (6.0) 4.48 (1.47, 13.66)  
Type of driving licence    

      Full licence 114 (81.4) 712 (94.2) 1.0 <0.001 
    Provisional/ no licence 26 (18.6) 40 (5.8) 3.69 (1.93, 7.05)  
Driver in a crash in the past 5 years  

      No 126 (90.7) 620 (79.7) 1.0 0.004 
    Yes 13 (9.3) 130 (20.3) 0.40 (0.22, 0.75)  

CI: Confidence interval; aAdjusted for sampling design 
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Circumstances of the crash 

The time of day when the largest volume of vehicles was on the road was between 12 midday 

and 7pm in the evening, as shown by the vehicle proportions (78.9%) in the study base 

(controls) (Table 9).  It appears that there was significant reduction in the odds of injury-

involved road traffic crashes for those driving between midday and early evening (OR=0.15; 

95% CI: 0.05, 0.46) compared to daytime driving (0500-1200 hours).   

There was a dose-response relationship observed between vehicle speed and car crash injury 

(Table 9).  As vehicle speed increased, the odds of an injury-involved road traffic crash also 

increased.  There was almost a 15-fold (OR=14.7; 95% CI: 5.44, 39.50) excess in the odds of 

injury-involved road traffic crashes among drivers who reported travelling at speeds over 60 

km per hour compared with those that reported travelling at 50 km/hr or slower.   

Three times more (22%) case drivers crashed in wet road conditions as compared to control 

drivers (6%) (Table 9).  Univariate analysis found that there was nearly a five-fold increase in 

the odds of car crash injury (OR=4.48; 95% CI: 1.47, 13.66) in those who drove in wet road 

conditions compared with those who did not.  

 
Other vehicle and road user factors 

Cars were the commonest vehicles on the road and trucks were over-represented in the case 

group (12%) compared to controls (3.6%) (Table 9).   Compared to car drivers, truck drivers 

showed a nearly 5-fold excess in the odds of car crash injury (OR=4.53; 95% CI: 1.86, 

11.02). 

More than 80% of drivers had full licences.  However, amongst crashed drivers, 19% were 

provisional licence holders compared to 6% in the control population (Table 9).    There was 
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nearly a four-fold (OR=3.69; 95% CI: 1.93, 7.05) increase in the odds of MVC injury in 

drivers with provisional licence compared to those fully licenced drivers.  

One in five (20%) control drivers in the study base reported having a MVC in the past 5 

years, compared to 9% of case drivers (Table 9).  There was significant reduction in the odds 

of MVC injury for those who reported having a MVC in the previous five years (OR=0.40; 

95% CI: 0.22, 0.75) when compared to those that did not.  

 
3.5.7 MULTIVARIATE ANALYSIS  
 

As described in Section 3.5.3, unconditional logistic regression models employing the 10% 

change-in-estimate method described by Greenland,160 to examine the relationship between 

potential confounders, kava and the risk of car crash injury (Table 10). All potential 

confounders were added to the age, gender, ethnicity and income-adjusted model (Model 1) if 

they were significant on Univariate analysis (Table 9) or if when considered individually 

resulted in a 10% change in the odds ratio.  The final logistic regression model (Model 2) 

contained all the single risk factors considered significant following adjustment for potential 

confounders.  

3.5.7.1 Kava use  
 

Acute kava use (previous 12 hours) 

There was more than a six-fold excess in the odds of injury-involved road traffic crashes 

among those consuming kava in the previous 12 hours compared with those who did not, 

after controlling for the potential socio-demographic confounders of age, gender, ethnicity, 

and household income (OR: 6.59; 95% CI: 2.88-15.09) (Table 10).  Following additional 

adjustments (Model 2) for usual kava use (past 12 months), acute alcohol use (previous 12 
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hours), time of crash, vehicle speed and wet road condition, the associated odds ratio 

remained significant at 4.70 (95% CI: 1.90-11.63) (Table 10).  Amongst the main 

confounders, time of crash, vehicle speed and usual kava use explained most of the decrease 

in the Univariate OR for acute kava use from 6.57 (Table 8) to 4.70 in the multivariate 

analysis (Table 10, Model 2). Because acute kava (previous 12 hours) and usual kava use 

(previous 12 months) could be considered as factors in the same causal pathway, the main 

effect model (Model 2) was re-run excluding usual kava use. The odds associated with acute 

kava use increased to 6.04 (95% CI: 2.38-15.28) 

 

Usual kava use (previous 12 months) 

The association between injury-involved crash risk and kava use over the previous 12 months 

was also examined (Table 10).  After adjusting for socio-demographic variables, the odds of 

injury-involved crashes were significantly higher among those reporting kava drinking ‘once 

a month to once a week’ (OR: 2.26; 95% CI: 1.27-4.02) and ‘several times a week to daily’ 

(OR: 3.20; 95% CI: 1.68-6.07) when compared with the reference category of ‘none to less 

than monthly’ (Table 10). Although these effects were attenuated when the estimates were 

adjusted for other confounders, the associated odds of crash remained significant for kava 

drinking ‘several times a week to daily’ (OR: 2.04; 95% CI: 1.10-3.79).  

Table 10: Association of self-reported kava use with risk of car crash resulting in injury, 
Fiji, 2006 

Variable 

Model 1: Single risk 
factor model, 
Adjusted Odds Ratioa 

p-
value 

Model 2: including all 
risk factors 
Adjusted Odds Ratiob 

p-
value 

(95% CI)   (95% CI)    

Acute kava use (previous 12 hours)    
  No 1.00 <0.001 1.00 0.001 

  Yes 6.59 (2.88, 15.09)  4.70 (1·90, 11.63)  
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Usual kava use (past 12 months)    
  None to less than 
monthly 1.00 <0.001 1.00 0.04 

  Once a week to once a    
month 2.26 (1.27, 4.02)  1.75 (0.96, 3.19)  
  Several times a week to 
daily                                                                                                                                                                                                                                                               3.20 (1.68, 6.07)  2.04 (1.10, 3.79)  
CI: confidence interval 
a Model 1: derived from a multivariable logistic regression model that was adjusted for age, gender, ethnicity and household 
income 
b Model 2: derived from a multivariable logistic regression model that adjusted for age, gender, ethnicity, household income, 
acute kava use (previous 12 hours), usual kava use (past 12 months), acute alcohol use (previous 12 hours), time of crash, 
vehicle speed, wet road condition 
 

3.5.7.2 Other factors associated with increased risk of motor vehicle crash injury 
 

Other factors that were associated with MVC injury risk after adjustment for socio-

demographic variables in the multivariable model (Model 1) included ‘car type’, ‘type of 

driving licence’ and ‘driver in a crash in the past 5 years’.   Following further adjustment for 

confounders in Model 2, these variables remained significantly associated with increased 

odds of MVC injury but were not considered in the final model (Model 2) because they did 

not satisfy the 10% change in estimate, and therefore were not considered as confounders.  

Although alcohol use did not appear to be a confounder in the analysis, this variable was 

forced into Model 2 based on available local literature that had previously reported on the 

observed practice of drinking kava followed by alcohol and vice versa42, 146 in the study 

setting. 

3.5.8 EFFECT MODIFIERS  
 

The data was further explored to assess potential effect modifiers and the influence of biases. 

There was no interaction between the main effect of interest (acute kava use (previous 12 

hours) and injury-involved MVCs) and alcohol consumption in the same recall period 

(p=0.72).  Due to small numbers, the interaction between the main effect of interest and usual 

kava use (past 12 months) could not be examined.  Given the potential for misclassification 
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of exposures, a sensitivity analysis was undertaken where data from the 16 proxy respondents 

were excluded. There was minimal change in the main effect of interest, driving after kava 

use (OR: 4.93; 95% CI: 1.97-12.35) or the associated PAR (18.71%; 95% CI: 14.25-22.95).  

3.5.9 POPULATION ATTRIBUTABLE RISKS (PAR)  
 

Using Coughlin’s proposed formulae,162  the population attributable risk (PAR) of car crash 

injury associated with acute kava use (previous 12 hours) was estimated to be 18.37% (95% 

CI: 13.77-22.72) based on multivariate analyses. In addition, driving within 12 hours of 

drinking kava (main effect of interest) and usual kava use (frequency of kava use in the 

previous 12 months) could be considered as factors in the same causal pathway. When usual 

kava use was excluded from the main effects model, the associated PAR (based on 

multivariate analyses) increased to 19.47% (95% CI: 15.82-22.95). 

3.6 CHAPTER SUMMARY 
 

The findings of this case control study conducted in Fiji (one of several Pacific Island 

countries where social or recreational use of the substance is common) found more than a 

four-fold excess in the odds of MVC involvement associated with driving within 12 hours of 

consuming kava. This finding remained significant after adjustment for confounding factors 

including self-reported alcohol use.  

The related population attributable risk suggests that avoiding driving following kava 

consumption could reduce the population burden of MVC injuries by up to 18%. Frequent 

use of kava over the previous 12 months was also associated with increased odds of serious 

injury-involved MVCs. 
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The summary of findings, study strengths and limitations, and implications are discussed in 

Chapter 8. 
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CHAPTER 4: MEASURING LONG-TERM HEALTH 
OUTCOMES FOLLOWING INJURY IN LOW- AND 
MIDDLE-INCOME COUNTRIES: A REVIEW OF 
MEASURES AND CONCEPTS 
 

4.1 INTRODUCTION 

As discussed in Chapter 1, the second aim of this thesis was to examine the long-term health 

outcomes of drivers following serious injury-involved motor vehicle crashes (MVCs) in Fiji – 

the Fiji Car Crash Disability study (FCCD) described in detail in Chapters 5 to 7.  As a 

prelude to the primary data collection activities undertaken in the FCCD study, this chapter 

begins with a brief overview of commonly used measures for health related quality of life 

(HRQoL), then describes a literature review conducted to investigate how health outcomes 

following injury in low- and middle-income countries (LMICs) have been measured.  

Included in this review is a content analysis of how the commonly used measures aligned 

with the injury List Of All Deficits (LOAD) framework165 and the Fonofale model of Pacific 

health and well-being.166 

4.2 HEALTH RELATED QUALITY OF LIFE 

 
4.2.1 AN OVERVIEW ON MEASURING HEALTH OUTCOMES 
 

Traditional health and medical services typically refer to health outcomes in terms of 

mortality and morbidity.67, 73, 167-169  However, recent decades have seen a paradigm shift with 

health services researchers developing new quantitative methods and measures to assess  

levels of wellness and their determinants.73   The new approach acknowledges that the 

traditional ‘Biomedical model’,169, 170 oriented toward acute disease diagnosis and treatment 
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does not necessarily lead to the best patient outcomes.  With chronic diseases/conditions 

representing the major burden on health care systems, this means that patients have to learn to 

adapt not only to their disease but also to psychological and social factors that impact their 

health.  Because of these, patient perceptions, interpretations of their conditions and 

adaptations cannot be ignored.  As a result, the development of the ‘Outcomes model’ 

approach, considers improved patient outcomes by focusing on the determinants of patient 

outcomes.169  A major distinction between the two models is that the Outcomes model places 

value on patients’ self-reports, while the Biomedical model treats most problems similar to 

acute disease requiring diagnosis, biological testing and treatment, with patients’ personal 

experiences having little value to their overall management.   Consequently, the past 40 years 

has seen a proliferation of research on HRQoL, including the development of conceptual 

frameworks that integrate clinical and social science paradigms, to guide research and the 

measurement of the various effects that medical conditions (such as injuries) and treatments 

have on daily life and life satisfaction.170-172  

Early measures of functional outcomes focused on assessing limitations in activities of daily 

living (ADL) or self-care (e.g. walking, bathing, dressing, bladder and bowel control, 

feeding) and instrumental activities of daily living (IADL) or daily activities that support an 

independent lifestyle (e.g. cooking, shopping, housework, managing finances).67, 173, 174 

Originally developed to monitor function in the elderly, measures of functional outcomes 

have become widely applied in other clinical and population-based studies to describe long-

term consequences of medical conditions, including severe injuries.67, 175  However, it must 

be noted that because most ADL scales reflect severe levels of disability, they are insensitive 

to variations in outcome at the higher levels of functioning, where most people score, 

including most who survive injuries.67, 175  Therefore, in order to appropriately measure the 

impacts of injuries (e.g. brain injury), a variety of health status measures were developed to 
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capture outcomes more broadly in terms of functional capacities and social participation.  

Health status measures incorporate elements such as cognition, physical function (e.g. use of 

hand, arm, fingers), psychological well-being, problem solving, social functioning (e.g. self-

care, interpersonal interactions, school and/or work, household activities), and general health 

perceptions.67, 175, 176   

The concept of HRQoL can be defined as a multi-dimensional construct that assesses 

objective functioning alongside the subjective reflections of patients on the effects of illness 

and treatment on their overall health status and wellbeing.168, 169, 172  For example, measuring 

a patient’s ability to perform common activities (e.g. stand for a period of 30 minutes) is 

generally considered objective, while asking the person to rate the effects of health status on 

personal well-being (e.g. have you been emotionally affected by your health problems?), is 

clearly subjective.  It is distinct from the term ‘quality of life’ (QoL) which looks at both 

health and other factors not directly related to health such as family, housing, occupation, 

income, transportation and other perceptions of the immediate environment.172, 177   

The instruments used for HRQoL measurement may be generic (e.g. Medical Outcomes 

Study 36 item Short Form Health Survey, SF-36) to evaluate outcomes of a wide range of 

health conditions for any population or condition-specific (e.g. Burn Specific Health Scale-

Brief, BSHS-B) to measure outcomes for a group of people with a particular health 

condition.11, 37, 72, 169, 178, 179  At a minimum, a HRQoL measure consists of physical, mental 

health and social health dimensions reflective of the WHO definition of health. 73, 180, 181  

Other dimensions such as spiritualty, impairments, and perceptions are also important 

dimensions for measurement.182, 183  HRQoL evaluations are valuable for clinical and public 

health studies for many reasons.  For example, in the context of RTI, a HRQoL study can 

provide important information about the impacts of the crash, outcomes of treatment,73, 169, 184 

identify unmet service needs, and monitor community intervention outcomes.184   
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4.2.2 MEASURING HEALTH OUTCOMES IN LOW AND MIDDLE-INCOME 

COUNTRIES, INCLUDING THE PACIFIC 
 

The Global Burden of Disease study estimated that in 2010, injuries accounted for over 278 

million disability-adjusted life years (DALYs) and over 90% of these DALYs occurred in 

LMICs.32, 185-187  While most high income countries have been able to quantify and describe 

RTI-related disability and other long-term health outcomes, and implement appropriate 

interventions, the same is lacking for many LMICs.   The basic data collecting and reporting 

systems 2, 3, 27  means that there is a lack of understanding about the long-term consequences 

of RTIs to provide a complete picture of the impacts and burden of this public health 

problem. 

In the Pacific, no published studies were located that investigated the burden or consequences 

of RTIs.  This gap in knowledge was confirmed in the latest WHO Global status report on 

road safety (2015) that showed only Samoa and Tonga reporting on the proportion of 

populations that  developed permanent disability as a result of RTI.1   

However, one study published in Fiji, in 2011 was located that reported on the burden of 

caregiving for persons (n=30) with spinal cord injury (SCI), where 13% of outcome was 

caused by RTI.65  The mean age of caregivers was 39.2 years (SD 14.1, range 21-70 years 

old) who provided care for an average of 6 years (SD 4.2, range 1-16 years).  The study 

found that caregivers of SCI patients experienced high levels of psychological burden 

reflecting the amount of time spent providing care and the feeling of ‘being left behind’ in 

terms of personal advancement when compared to their peers. Older caregivers were found to 

be significantly more burdened than their younger peers.  The study noted that in the absence 

of support services, these caregivers received help from other family members.  Financial 

support towards home modification and towards the acquisition of essential adaptive devices 
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was recommended as interventions that could help reduce the caregiver burden and improve 

well-being of caregiver.  While this one study provides some insight into the consequences of 

RTI on families, no other studies were located that investigated the long-term impacts of 

RTIs in Fiji.   

Acknowledging this gap in the literature regarding the burden of injury in Fiji, the next 

section describes a literature review to examine the HRQoL measures that have been used in 

injury outcome studies in LMICs; the quality of these studies; and the relevance of identified 

measures to capture injury outcomes following MVCs and to capture Pacific health and well-

being. 

4.3 A LITERATURE REVIEW OF HEALTH RELATED QUALITY OF LIFE 

MEASURES USED IN LOW-AND MIDDLE-INCOME COUNTRIES TO ASSESS 

QUALITY OF LIFE FOLLOWING INJURY 

This review was conducted to examine the range of generic instruments that have been used 

to measure HRQoL, health status or functional outcomes or disability following injury in 

LMICs.   

4.3.1 AIMS 
 
The specific aims were to: 

1) Critically appraise the range of generic instruments that have previously been used 

to assess HRQOL following injury in LMICs; 

2) Assess the quality of identified studies using a set of pre-defined criteria by Gill et 

al.;177 and  

3) As a prelude to subsequent research examining longer-term outcomes following 

MVC injuries in Fiji, a content analysis was conducted to assess the ability of the 

identified HRQOL measures to capture:- 
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a. The range of negative consequences of injury using the List Of All Deficits 

(LOAD) framework165; and  

b. The components important  to Pacific health and well-being using the 

Fonofale model.166    

 
4.3.2 METHODS 
 

4.3.2.1 Data sources and search Terms 
 

All published epidemiological studies investigating HRQoL following injury in LMICs using 

a generic instrument for measurement was considered.  The review of the literature used a 

pre-determined search strategy to search the electronic databases of MEDLINE, EMBASE, 

CINAHL and PsychINFO and exclude high-income countries.  A combination of medical 

subject heading (MeSH) and text word terms were used to locate potentially relevant studies 

including: ‘wounds and injury’, ‘health-related quality of life’, ‘quality of life assessments’, 

‘developing countries’, ‘low-and middle-income countries’, ‘third world countries’, and 

specific country names listed as LMICs based on the World Bank classification.188  

Because the search terms on ‘health status’, ‘functional outcomes’ or ‘disability’ yielded 

mostly conditions-specific measures, the search criteria were expanded to include ‘health 

related quality of life’ or ‘quality of life’ as the key search terms for this review.  

4.3.2.2 Inclusion criteria 
 
The inclusion criteria for this review were studies using generic HRQOL instruments, in 

injury patients who were adults aged 18 years or over irrespective of underlying injury, 

conducted in a LMIC country, published in English in a peer-reviewed journal in the period 

1980-2015. Studies on interventions and economic evaluations were excluded.  Included 

studies were critically appraised using a set of pre-defined criteria described by Gill et al177 to 
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assess the quality of these studies based on face validity and parsimony.177 All studies 

identified were screened initially by title and abstract and then more thoroughly in full text 

(Figure 10). 

Figure 10:  Flow diagram of the selection process to identify eligible studies examining 
HRQoL following injury using generic instruments  
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4.3.2.3 Data extraction 
 

The titles and abstracts of articles were screened for eligibility by the candidate and then the 

entire articles of relevant papers were retrieved through the database searches.  Full articles were 

critically appraised and summarized into an evidence table (Table 11). 

 

4.3.2.4 Quality Assessment  
 

Those studies that were selected as eligible for review were critically appraised for research 

quality using  a pre-defined criteria described by Gill et al. 177 to assess the face validity of what 

patients or clinicians might regard as quality of life.  Gill’s “investigator-specific” and 

“instrument-specific” criteria were used to assess the methods and the instruments employed for 

each study (Table 12).  The assessment of the compliance with the selected criteria was based on 

the total number of elements of the criteria covered by each study.   

4.3.2.5 Content Analysis using identified Measures  
 

Generic measures identified in the studies were further assessed in two content analyses using 

the injury List Of All Deficits (LOAD) framework and the Fonofale model of Pacific health. 

This activity was designed to inform the candidate regarding: - 

i) The most appropriate HRQoL measure(s) to use for a Fiji injury study while being 

mindful of aspects that may not be captured; and  

ii) The cultural domains that are captured/not captured by commonly used HRQoL 

measures, assist in choosing which measure(s) to use for the FCCD study (see 
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Chapters 5), and if there is a need to include supplementary measures relevant to the 

Pacific context.   

The injury List Of All Deficits (LOAD) framework 

In the absence of valid, internationally-applied functional tools designed to evaluate long term 

effects of injury,176, 189  the content analysis using the injury LOAD framework was undertaken.   

The LOAD Framework was developed by Lyons et al., and aims to provide a comprehensive and 

integrative understanding of the trauma experience165 which recognises that injury affects more 

than just the individual (Figure 11).  Adding to the International Classification of Functioning 

(ICF) framework,190 the LOAD framework creates an awareness to the multidimensional nature 

of the injury burden by listing all the negative outcomes of injuries to the victims, including the 

non-medical aspects in terms of impacts on family, friends, and wider society.  The agreed list of 

identified outcomes were then organised into the LOAD framework and using the principles of 

face validity and parsimony, each identified deficit was assigned to specific domains that 

grouped similar deficits.   The three key domains identified represent the individual (I), the 

family/carer (F) and society (S) level impacts of injury. There are twelve, three and five 

categories for each of these domains, respectively.  When applied, the sums of all the deficits 

within each level are combined to form the population burden (P).  The framework provides a 

guide for researchers and policymakers who wish to identify and quantify aspects of the injury 

burden. 
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Figure 11: The injury List Of All Deficits (LOAD) framework 

 

 
Reproduced with permission, Lyons et al.165   Copyright 2010, Taylor & Francis Group (www.tandfonline.com) 
 
 

The Fonofale model of Pacific health and well-being 

The  measurement of health outcomes is also based on an individual’s perceptions of their life in 

the context of the culture and values systems in which they live in.191   Therefore to determine 

the level of capture of cultural components important to Pacific health and well-being, the 

second content analysis was undertaken using the Fonofale model.166  The Fonofale model 166 

developed after wide consultation with Pacific communities, provides a succinct summary of 

what Pacific peoples consider important for their overall health and well-being (Figure 12).  The 

model uses the metaphor of a Samoan traditional house (fale) with a foundation or floor, posts 

and roof.  These depictions of what encompasses health and well-being are explained as follows: 
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 The foundation represents the family (nuclear or extended) dimension and its social 

partnerships; this is the foundation of Pacific identity and social organisation. 

 The roof represents the ‘cultural values and beliefs’ dimension that shelters and governs 

the family way of life throughout their lifetime.   

 The four posts represent the connection between the family and culture that include 

‘spiritual’ ‘physical’, ‘mental’ and ‘Other’ dimensions.  The ‘spiritual’ dimension relates 

to the Pacific belief system whether traditional or Christian that plays an important role to 

the sense of well-being.  The ‘physical’ dimension relates to the biological or physical 

well-being as well as food, air, water, medications and other organic or inorganic 

substances that contribute to physical well-being.  The ‘mental’ dimension relates to 

mental health, including thinking, emotions and how these are expressed in behaviour.  

The last post, labelled ‘Other’ relates to all other variables that can impact health such as 

age, gender, socio-economic status, sexual orientation.  These dimensions not only relate 

to the roof and foundation of the house, but they also interact with one another.  The 

house is in a setting defined by the dimensions of ‘environment’, ‘time’ and ‘context’.   

The traditional house is encircled by the dimensions of environment, context and time. 

 Environment – this dimension refers to the physical environment and how Pacific people 

relate to it and how it influences them, whether urban or rural. 

 Context is always important in Pacific culture where one reflects on life events and its 

meanings in relation to their identity, culture, belief system according to their setting (e.g. 

Pacific island or New Zealand). 

 Time – noting of the time when life events (personal, communal, socio-political) 

impacted Pacific peoples (and therefore their health and well-being). 
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Figure 12: The Fonofale model of Pacific health and well-being 

 
 
Source:  Pulotu-Endermann166     
 

Content analysis method 

Using the principle of face validity and parsimony, the first step was to identify which LOAD 

dimensions were represented in a measure.  The content of each measure was linked to the 

LOAD to identify how many LOAD concepts were contained in each outcome measure.  It must 

be noted that each outcome measure has a different number of questions or items. For example, 

the Medical Outcome Study Short Form Health Survey (SF-36) has 36 questions or items, while 

the World Health Organization Quality of Life-BREF (WHOQOL-BREF) has 26 items. In the 

linking process, a question can be linked to more than one LOAD category depending on the 

number of meaningful concepts contained in each question.  In the second step, the candidate 
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analysed to what degree each measure covered the breadth of concepts contained in the LOAD 

framework.  Content density calculates the ratio of the number of LOAD concepts/categories 

contained in each measure in relation to the total number of questions/items in the measure.189  A 

content density less than one indicates that there are fewer and less complex items captured by 

the measure which makes it straight forward to use.  A content density of one indicates that each 

item in the measure represents one LOAD category, greater than one indicates that each 

question/item captures and assesses more than one category in the LOAD framework.  The two 

steps of linking of concepts between a reference model and each outcome measure, and 

calculation of the content density was repeated for the second content analysis between the 

Fonofale model and each of the identified measures.  

  

4.3.3 RESULTS 
 

4.3.3.1 Health related quality of life measures  
 
Thirty studies from 11 LMICs published between 1980 and 2015 met the inclusion criteria 

(Figure 10).  Amongst excluded studies were four eligible studies whose full-text articles could 

not be retrieved.  Three of these papers were HRQoL studies on spinal cord injury groups and 

one on burns patients.  Twenty three studies were undertaken in upper middle-income countries, 

while lower middle- and low-income countries contributed five 192-196 and two studies197, 198 

respectively (Table 11). Close to one quarter of the HRQoL studies (n=9) came from Asia with 

six of which were from China 199-205, 13 from the Middle-East 192, 194, 206-213, five from the 

Americas 214-218, and the remainder from Africa 193, 196 and Europe 219.  HRQoL assessments were 

conducted for spinal cord injury (n=14) 198-200, 202, 203, 210, 212, 215-217, 219, war-related injuries (n=7) 

206-209, 211, 213, traumatic brain injury (n=4) 193, 201, 214, 218, mixed injuries (n=2) 195, 197, and one each 
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for facial trauma 196, and occupational injuries 194 and burn injury 204 (Table 11).  No studies 

were found that had conducted injury HRQoL measurement in the Pacific islands.  

 
The Medical Outcomes Study (MOS) measures (SF-36) was used in 20 studies 199-219, while five 

studies utilized the WHOQOL-BREF 196, 200, 202, 203, 219.  Other QoL measures identified in this 

review included the European Quality of Life Five Dimensions (EQ-5D) 194, the Indonesian 

HRQoL questionnaire 195, the Life Situation Survey (LSS) 199, an untested QOL Visual Analogue 

Scale (VAS) 193, and the Quality of Life Questionnaire (QoLQ) 213. Each of these measures was 

used once in five separate studies (Table 11).   

 

Most of the injury outcome studies were carried out as cross sectional studies (n=22), with the 

remainder utilising prospective cohort (n=6), descriptive (n=1), and case series (n=1) designs. 

There were considerable variations in follow-up periods and timings of assessments (Table 11).  

Where outcome measures were adapted, this was done by selective use of domains and changing 

of questions to suit the local context.  The adapted versions limited comparability with other 

studies and as such the heterogeneity of the data prevented any possible meta-analysis. 
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Table 11: Health Related Quality of Life measures used in injury outcome studies in low- and middle-income countries  

No. Author Study design, 
(sample size) 
 

Participants  HRQOL measure  
 

1 Oh SJ et al., 220 
(2005),  South 
Korea 

Prospective cohort 
study 
 
(n=282) 

Spinal cord injury (SCI)  of 12 months duration or 
longer in patients 18 years or older with neurogenic 
bladder (n=132) and compared with control subjects 
(n=150)  

Short Form-36 Medical Outcomes Survey 
(SF-36)  
 
(Interviewer-administered) 
 

2 Ham OK.,197 
(2008), South 
Korea 
 
 

Cross sectional study, 
 
(n=24,327) 

19-65 year olds with unintentional injuries (n=2861) 
that required hospitalisation at least once in their 
lifetime were compared with those who have not had 
that experience (n=21,466) 

Modified SF-36  
 
(Interviewer-administered)  

3 Xie et al.,221 
(2012), China 

Cross sectional study 
 
(n=1401) 

Patients (18 years or older) who survived severe 
extensive burns (n=20) were compared with a 
healthy Chinese population (n=1316) and a group of 
Chinese patients on hemodialysis (n=65) 
 

SF-36 – validated Chinese version 
Brief Version of Burns Specific Health 
Scale - adapted Chinese version - (ACV 
BSHS-B-) 
(Both forms were self-administered)  
 

4 Hu et al.,201 
(2012), China 
 
 

Prospective cohort 
study 
 
(n=358) 

Patients with moderate-to-severe traumatic brain 
injury (TBI) followed up at six months, one year, and 
two years following discharge 

SF-36 
(interviewer-administered) 

5 Blanes et al., 216 
(2009), Brazil 
 

Cross sectional      
study 
(n=60) 

SCI out-patients with paraplegia (18-60 years old), 
Sao Paulo Hospital  

SF-36 
(interviewer-administered) 

6 Lima et al.,218 
(2007), Brazil 
 

Cross sectional 
Study 
 
(n=39) 

Adults with Mild Head Trauma (MHT) SF-36  
(self-administered or helped by the 
researcher if illiterate)  

7 Arango-Lasprilla 
et al.,214 (2012), 
Colombia 

Cross sectional study 
 
(n=92) 

31 moderate-to-severe TBI individuals (18-65 years 
old) at least six months post-injury, compared to 61 
healthy controls  

SF-36 (validated Spanish version) 
(interviewer-administered) 
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8 Arango-Lasprilla 
et al.,215 (2010), 
Colombia 
 

Cross sectional study 
 
(n=82) 

40 SCI individuals (18 years and older)  at least six 
months post-injury compared to 42 healthy controls 

SF-36 (validated Spanish version) 
 
(interviewer-administered) 

9 Coleman et al.,217 
(2015), Colombia 
 

Cross sectional study 
 
(n=40) 

Individuals (18 years and older) diagnosed with 
traumatic SCI for a minimum of six months 

SF-36 (validated Spanish version) 
(interviewer-administered) 

10 Ebrahimzadeh et 
al., 208 (2013), 
Iran 
 

Cross sectional   study 
 
(n=76) 

Veterans from the Iran-Iraq war (1980-88) with hip 
disarticulation or trans-pelvic amputations  

SF-36 (validated Persian version) 
 (interviewer-administered) 

11 Ebrahimzadeh  et 
al.,210 (2014), Iran 
 

Cross sectional study 
 
(n=4852) 

Iran-Iraq war veterans with chronic SCI (n=52) were 
compared with the/a normal population (n=4800) 

SF-36 
 
(Interviewer-administered)  
 

12 Asadollahi et 
al.,206 (2010), Iran 
 

Cross sectional study 
(n=497) 

137  adult victims with landmine injury ≥ six months 
compared with 360 uninjured controls  

SF-36 (validated Persian version)  
(interviewer-administered) 
 

13 Ebadi et al.,207 
(2014), Iran 
 

Cross sectional study 
(n=242) 

Patients aged 25-62 years who had chemical injury 
(lung damage) during the Iran-Iraq war (1980-88) 

SF-36 (validated Persian version) 
 (interviewer-administered) 

14 Saadat et al.,212 
(2010), Iran 
 

Cross sectional study 
(n=102) 

Comparison between Iran war veterans (n=39) and 
non-veteran males (n=63) with SCI 

SF-36 (validated Persian version) 
(interviewer-administered) 

15 Ebrahimzadeh.,209 
(2015), Iran 
 

Cross sectional study 
(n=291) 

Iran-Iraq war veterans with war-related bilateral 
lower limb amputations 

SF-36 (validated Persian version) 
 (interviewer- administered) 

16 Amini et al.,222 
(2010), Iran 
 

Cross sectional study 
(n=248) 

Iran-Iraq war blind survivors SF-36 
(interviewer-administered) 

17 Ghazwin et al.,223 
(2015), Iran 

Cross sectional study 
(n=153) 

Hospital-referred male patients with traumatic SCI SF-36 (validated Persian version) 
 (interviewer-administered) 
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18 Moghimian et 
al.,224 (2015),  
Iran 

Cross sectional study 
(n=106) 

Hospital-referred patients with SCI SF-36 (validated Persian version) 
 (interviewer-administered) 

19 Sabour et al.,225 
(2015),   Iran 
 

Cross sectional study 
(n=104) 

Patients with SCI referred to the Brain and Spinal 
Injury Research Centre 

SF-36 (validated Persian version) 
 (interviewer-administered) 

20 Masoumi et al.,211 
(2014),         Iran 

Descriptive study 
(n=76) 

War-related injured individuals with hip 
disarticulation 

SF-36 (validated Persian version) 
(interviewer-administered) 
 

21 Wen H. et al.,203 
(2013),  China 
 

Prospective cohort 
study 
(n=26) 

SCI-related pain and treatment in victims (>18 years 
old) of the 2008 Sichuan earthquake was assessed 4 
times over a 3 year period (2009 -2012). 

The 26-item World Health Organization 
Quality of Life Questionnaire (WHO QOL-
BREF); 
(Interviewer-administered)  
 

22 Hu et al.,200 
(2012),  China 
 

Prospective cohort 
study 
(n=26) 

Wenchuan earthquake survivors (18 years and older) 
with SCI.  
Comparison of QOL at hospital discharge and 1-year 
follow-up in the community 

WHOQOL-BREF 
(interviewer-administered) 

23 Luo et al.,202 
(2012), China 
 

Cross sectional study 
(n=180) 

Individuals who developed SCI following the 2008 
Wenchuan earthquake  

WHOQOL-BREF (validated Chinese 
version) 
(interviewer-administered) 
 

24 Ukpong et al.,196 
(2007),    Nigeria 

Prospective cohort 
study 
(n=252) 

Patients (18 years and older) with facial trauma 
(n=126), matched with 126 healthy controls and 
assessed 3 times over a 12 week period  

WHO QOL-BREF 
 
(Interviewer-administered)  

25 Jovanovic et al.,219 
(2012), Serbia 
 
 

Cross sectional study 
 
(n=495) 

Adults with neuro-disabilities, including a group with 
SCI (n=99) were compared to a group of adult 
healthy controls 

WHOQOL-DIS, a supplement of the 
WHOQOL-BREF 
(Interviewer-administered) 

26 Sudaryo et al.,226 
(2012), Indonesia 
 
 

Prospective cohort 
study 
 
(n= 277) 

Two cohorts of injured (n=184) and non-injured 
(n=93) adult survivors of the 2009 earthquake in 
Padang who were assessed twice in a 6 months 
follow-up 
 

Indonesia Health Related Quality of Life 
Questionnaire (I-HRQOL); a variant of the 
EQ-5D  
 
(Interviewer-administered)  
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27 Eldin et al.,227 
(2012), 
Egypt 
 
 

Cross sectional study 
 
(n=131) 
 

Adults with occupational injuries, on leave for 6 
months 

European Quality of Life Five Dimensions 
(EQ-5D) – Arabic translation 
(Interviewer-administered)  

28 Hampton et al.,199 
(2001), China 
 
 

Cross sectional study 
 
(n=231) 
 

Adults with SCI (n=119) for 2 years or more 
compared to a group of university students  (n=112) 

Life Situation Survey (LSS) – Chinese 
version 
(Self -administered )  

29 Fourtassi et al.,193 
(2011), Morocco 
 

Case series 
 
(n=42) 

Adult patients who sustained mild TBI  (mTBI), 
assessed one year following injury 

Quality of life visual analogue scale (VAS) 
(interviewer-administered) 

30 Yazicioglu et 
al.,213 (2006), 
Turkey 
 
 

Cross sectional study 
 
(n=79) 

Veterans (21-34 years old) hospitalised in a 
rehabilitation centre with SCI (n=20), orthopedic 
injuries (n=54), brain injuries (n=2), total blindness 
(n=3) 

Quality of Life questionnaire (QOLQ, 
validated Turkish version) – a 24-item 
Likert-type scale that covers living 
situation, finances, leisure, family relations, 
social life, health, and access to healthcare.  
(self-administered or assisted) 
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4.3.3.2 Appraisal of generic measures based on compliance with Gill’s criteria 
 
Based on Gill’s criteria (Table 12), over half of the included studies conceptually defined 

QoL (n=18) and identified the domains intended for measurement (n=16), 15 studies 

provided aggregate scores for QOL and a third (n=10) provided a reason for the choice of 

QoL instrument(s) utilized.   With the exception of six studies which distinguished between 

QoL and HRQoL, the studies reviewed used these terms interchangeably.  Of the 30 articles, 

patients were invited to offer a global rating for their QoL in only three studies.193, 194, 200  A 

supplemental response from patients to stipulated items was noted in only one study.216 

 
Table 12: Quality of life assessment criteria and frequency of compliance of measures 

Criteria  Item or Question Compliance  
No. of compliant 
studies/Eligible studies 

Investigator-specific criteria  
1 Did the Investigators conceptually identify what they 

meant by quality of life?  
18/30 

2 Did they state the domains they wanted to measure as 
components of quality of life? 

16/30 

3 Did the investigators give reasons for choosing the 
instruments they used? 

10/30 

4 Did the investigations aggregate the results from 
multiple items, domains, or instruments into a single 
composite score for quality of life? 

15/30 

Instrument-specific criteria  
5 Were patients asked to give their own global rating for 

quality of life? 
3/30 

6 Was the overall quality of life distinguished from 
HRQoL? 

6/30 

7 Were patients invited to supplement the items (or 
questions) listed in the instrument(s) offered by the 
investigators? 

1/30 
 

8 If so, were these supplemental items/questions 
incorporated into the final rating? 
 
 

0/30 

9 Were patients asked to indicate where items/questions 
(either specified by the investigator or added by the 
patients) were personally important to them? 

0/30 

10 If so, were these importance ratings incorporated into the 
final rating? 

0/30 

Source: Gill et al. 177 
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4.3.3.3 Content analyses 
 

Five multidimensional outcome measures identified in this review were mapped for content 

analysis, namely the SF-36, WHOQOL-BREF, EQ-5D, QLQ and the LSS. Excluded from 

this analysis were the one-item VAS193 and the Indonesian HRQoL instruments195 because 

the former had not been tested and the Indonesian instrument and guide could not be accessed 

for content analysis. The results of the content analysis are firstly presented for the injury 

LOAD Framework and then for the Fonofale model of Pacific health and well-being. 

 

Degree to which measures cover concepts contained in the injury LOAD framework 
 

 
The SF-36 was used four times more than the WHOQOL-BREF but represented the smallest 

content density (0.19) (Table 13).  In contrast, the WHOQOL-BREF, QLQ and LSS although 

less frequently used than SF-36, had nearly twice the content density of the SF-36 

demonstrating a better capture of the injury deficits of the LOAD framework.  The EQ-5D, 

used in just one study, surprisingly had the highest content density (1.00) demonstrating that 

each item represents one LOAD concept.  The most assessed LOAD category across all the 

generic measures was the ‘impact on individual’ domain.  The ‘impact on society’ domain 

and the ‘concomitant diseases’ sub-category within the ‘impact on individual’ domain were 

the least captured by these measures. Incidentally, the comparison of instruments based on 

the LOAD framework illustrated that items related to ‘environment factors’ were not 

represented in the LOAD framework so that aspects of this captured by WHOQOL-BREF, 

QLQ and LSS were not classified in this analysis (Table 13).   
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Table 13: Content analysis of generic HRQoL measures and the injury LOAD 
framework 

 
LOAD Framework 
 

SF-36 WHOQOL-BREF EQ-5D QLQ LSS 

SOCIETY 
     S1 Society fear of injuries 
     S2 Psychological consequences in observers 
     S3 Copycat events 
     S4 Direct medical costs 
 

x 
 

x x 
S5 Indirect costs 

     Total impact on ‘society’ categories captured 0 1 0 1 1 
INDIVIDUAL 

     I1 Death: Individual and fetal 
     I2 Pain and discomfort x x x 

  I3 Reduced short term physical activity x x x x x 
I4 Long term physical disability x x x x x 
I5 Psychological disability x x x x x 
I6 Concomitant diseases 

     I7 Development of secondary conditions x 
    I8 Behavioural change and secondary health loss x 
    I9 Fear of repeated injury 

 
x 

   I10 Tangible costs 
 

x 
 

x x 
I11 Intangible costs 

     I12 Diminished quality of life x x x x x 
Total impact on ‘individual’ categories captured 7 7 5 5 5 
FAMILY 

     F1 Observer consequences 
 

x 
 

x x 
F2 Carer consequences 

   
x x 

F3 Dependent consequences 
   

x 
 Total impact on ‘family’ categories captured 0 1 0 3 2 

CONTENT ANALYSIS      
Number of studies using the measure 20 5 1 1 1 
Number of questions/items in measure 36 26 5 24 20 
Overall number of LOAD categories  7 9 5 9 8 
Content density 0.19 0.35 1.00 0.38 0.40 
Source: Lyons et al. 165 
 

Degree to which measures cover concepts contained in the Fonofale model 
 

The SF-36 had two and four times less the content density of WHOQOL-BREF and EQ-5D 

when assessed against the Fonofale model (Table 14). A concise measure like the EQ-5D 

appeared to be better aligned with the Fonofale model in just five items.  Interestingly, a less 
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frequently used scale such as the QLQ had a higher content density compared to SF-36. In 

this analysis, the most frequently measured domains were those of the physical, mental health 

and time components.  A notable absence in these measures was the assessment of the 

spiritual and cultural aspects of the Fonofale model.  

Table 14:  Content analysis of generic HRQoL measures and the Fonofale model 

 
Fonofale model – Pacific 
 

SF-36 WHOQOL-BREF EQ-5D QLQ LSS 

House 
parts 

Characteristic          

Foundation Family - extended, nuclear x x  x  
Roof Culture: values, beliefs and identity    x  

Post 1 
Spiritual - Christianity or traditional 
that relates to spirits, language, nature, 
beliefs etc..      

Post 2 

Physical - biological or physical well-
being…refers to function & structure; 
also food, water, air, medications that 
can impact positively or negatively on 
well-being 

x x x x x 

Post 3 
Mental - health of the mind or well-
being…involves thinking and emotions 
and the behaviours expressed 

x x x x x 

Post 4 
Other - variables that can impact on 
health such as gender, sexuality or 
sexual orientation, age, SES..etc.  x  x x 

Setting Environment - relationship with 
physical environment, rural or urban  x  x x 

Setting Time - actual specific time in history 
that impacts individuals x x x x x 

Setting 

Context - this dimension relates to the 
where/how/what and meaning it has on 
the individual. Context can be PI-reared 
vs NZ-born; or country of residence, 
legal, politics, socioeconomics  

x x  x x 

 
CONTENT ANALYSIS 

      Number of studies using the measure 20 5 1 1 1 

 
Number of questions/items in measure 36 26 5 24 20 

 
Fonofale dimensions  5 7 3 8 6 

 
Content density 0.14 0.27 0.60 0.33 0.30 

Source: Pulotu-Endermann et al. 166 
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4.4 CHAPTER SUMMARY 

This review aimed to provide insights into the measurement of injury outcomes in LMICs 

using generic outcome measures, while exploring their relevance for the proposed FCCD 

Study.  Among available generic instruments, the SF-36 and WHOQOL-BREF were the most 

frequently used HRQoL measures for injury outcome studies in LMICs. The most commonly 

assessed injuries were spinal cord injuries, war-related injuries, and traumatic brain injuries.  

The quality assessment of studies using the Gill’s criteria found that there was a lack of 

clarity and consistency in the application of the definition and measurement of quality of life.   

The content analyses using the injury LOAD framework and the Fonofale model of Pacific 

well-being provided insights in to the breadth of concept coverage of each generic instrument 

that had been used in an injury context. The key findings from this process demonstrated that 

while the SF-36 was the most frequently used generic measure in LMICs, the tool covered 

the least amount of concepts contained in the LOAD framework and that the other generic 

measures (e.g. EQ-5D, LSS, QLQ and WHOQOL-BREF) had better capture.  The same 

pattern was noted in the comparison based on the Fonofale model.  SF-36 captured the least 

number of Pacific health and well-being concepts while the EQ-5D had the highest level of 

capture.  The content analysis also found that the LOAD framework lacked an 

“environmental domain” so that items relating to this topic in the generic measures were 

dropped in the analysis.  The findings of this chapter highlight the gap in the evidence on 

long-term health outcomes following injury in Fiji and the Pacific in general. In addition, the 

content analyses indicated which health outcome measures captured key domains for injury 

and those which are important for the Pacific cultural context.  

The summary of findings, strengths and limitations, and implications of this review are 

discussed in Chapter 8. 
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CHAPTER 5: DEVELOPMENT AND PILOT OF A 
QUESTIONNAIRE TO MEASURE HEALTH 
OUTCOMES FOLLOWING MOTOR VEHICLE 
CRASH INJURY IN FIJI   
          

5.1 INTRODUCTION 
 
Drawing on the findings from the literature review in Chapter 4, this chapter presents the 

methods and results of the development and pilot of a questionnaire to measure long-term 

health outcomes following serious, injury-involved motor vehicle crashes (MVCs) in drivers 

in Fiji (Study 1). 

5.2 AIMS AND OBJECTIVES 
 

The aims of this pilot study were to: i) develop and pre-test a questionnaire to measure long 

term health outcomes following serious injury-involved MVCs; ii) to describe issues relating 

to the questionnaire and the methods; and iii) describe revisions made to the questionnaire as 

a result of the pre-test findings prior to its use in the Fiji Car Crash Disability (FCCD) Study. 

5.3 METHODS 
 

5.3.1 STUDY DESIGN AND SETTING  
 

A pilot study was conducted in Suva, Fiji, over a two month period (20 January to 20 March 

2016) on a purposive sample of people with acquired disabilities due to injury or other 

causes.  The pilot was designed to pre-test a questionnaire developed to measure health 

outcomes, particularly, disability and HRQoL following serious injury-involved MVCs, trial 

the methods of recruitment and interview, and revise the questionnaire and methods based on 

the findings of the pilot.  
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5.3.2 THE HEALTH OUTCOMES QUESTIONNAIRE 
 

The Health Outcomes questionnaire development was guided by the findings of the literature 

(Chapter 4), which identified commonly used generic measures of HRQoL, the quality of 

these studies in relation to pre-defined criteria, and the breadth of capture of content relevant 

to injury and Pacific well-being. However, the review revealed that most studies employed 

generic HRQOL instruments to measure injury outcomes, with only one study located that 

had used a health status measure and none that had used a generic functional 

outcome/disability measure.  Discussions with study stakeholders, (in particular the Fiji 

National Council of Disabled Persons (FNCDP) and the Ministry of Health, Wellness 

division) during this time helped identify aspects of disability that were important for 

measurement and reporting for a Fiji context.    

As a result, a Health Outcomes Questionnaire was developed that included validated 

instruments such as the WHO Disability Assessment Schedule 2.0 (WHODAS 2.0), 12-item 

version for the assessment of functional outcomes/disability;228 the EQ-5D, a generic HRQoL 

measure of health status,229, 230 and the Short-screen scale for post-traumatic stress disorder 

(PTSD).231  Other questions came from the TRIP study (described in detail in section 3.5.1) 

to allow for comparison (e.g. marital status, income level, health status, lifestyle) with 

baseline characteristics.  Questions from previous injury studies232 (e.g. supplement income 

or compensation); items on spirituality and family support (relevant to Pacific health and 

well-being), alongside novel ones  (e.g. impacts of RTI on the family and support) were also 

included.  The questionnaire contained 79 items in total organised into seven sections: 

demographic information, health status, functional ability, lifestyle, emotional health, impact 

on family and support and personal information (see Appendix E).  The questionnaire 

included a combination of closed ended questions, statements with dichotomous or multiple 
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choice options, Likert scale-type options, and open-ended questions.  The questionnaire was 

administered in a face-to-face interview. 

5.3.3 RECRUITMENT  
 
 
A convenience sample of 20 adults aged ≥18 years and older, living with an acquired 

disability, was sought in the greater Suva urban area. Excluded individuals were those who 

had participated in the TRIP study.233 Respondents were recruited through convenience 

sampling using the study’s stakeholder network.  Initial contact was made with the FNCDP, 

the national co-ordinating body for disability development in Fiji.234  As one of three 

stakeholders in the proposed FCCD study, this organisation played an important role in the 

development of the questionnaire and the recruitment process.  Through the FNCDP Director, 

contact was established with the Spinal Injury Association and Counterstroke-Fiji as potential 

avenues for participant recruitment.  

The Spinal Injury Association provided a list of names and phone contacts of potential 

respondents for the candidate to approach. These people were provided with a brief overview 

of the study and invited to participate. If they agreed, the candidate established a convenient 

day, time and venue for the interview.  Those that requested time to think about participation 

were asked to give a day and time to be re-contacted.  A maximum of three phone attempts 

was made to contact people to ascertain their interest in participating.  

Recruitment via Counterstroke-Fiji was done in a series of face-to-face meetings with stroke 

survivors who attend weekly “talk shop” social gatherings at the FNCDP complex. Some of 

those who consented to participate opted to have the interview at the complex soon after the 

“talk shop” session; others provided the candidate with a suitable venue, day and time to be 

contacted again.   
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Respondents were advised that other family members were welcome to be present and to 

participate in the interview. This was encouraged because not only is this culturally 

appropriate, it also can alleviate interview anxiety and in some situations they could act as 

interpreters. 

5.3.4 THE INTERVIEW 
 

Prior to the interview, the candidate explained the objectives of the study using the 

participant information sheet (see Appendix C).  Verbal agreement to participate was 

obtained prior to the interview commencing and written consent on completion of the 

interview (Appendix D). This approach was taken because some respondents felt 

uncomfortable signing documents until rapport was established.  Unless a translator was 

requested, all interviews were conducted in English.  In addition to undertaking all 

interviews, the candidate took the role of the Fijian translator. A Hindi translator was also 

available when required.  

There were two distinct phases to each interview.  In the cognitive interviewing phase, the 

interviewer encouraged respondents to comment or ‘think aloud’ about the questions they 

were answering, including the meanings of words, the clarity of the words, highlighting items  

that were not easy to answer or those that did not capture their ideas.  During this phase, the 

interviewer assessed participant responses to questionnaire items according to pre-defined 

criteria of the Conrad and Blair, five-category classification,35, 235 to look for the following 

specific issues: 

i) Lexical problems relate to the respondent’s understanding of the meaning and 

context.   
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ii) Temporal problems relate to difficulties encountered by respondents when asked 

about events in relation to time periods.   

iii) Inclusion/exclusion problems relate to the categories used in a question.  Problems 

can arise when respondents may have answers that are outside of the response 

options provided, so that they are forced to choose among the options that do not 

apply to the respondent (misclassification) or not answer the question at all (non-

response).    

iv) Logical problems can involve presuppositions where the question asked is not 

relevant to the respondent or is perceived as repetitive (tautology).  

v) Computational problems include other issues that do not fall into any of the other 

categories (i – iv).   

The conventional pre-testing phase involved the candidate’s (as interviewer) assessment of 

the overall experience of administering the questionnaire.  Issues important to this phase 

included item formatting, looking out for redundant questions, sequencing, questionnaire 

length and time taken to complete an interview, as some of the issues. 

An awareness of the cultural context in the conduct of this research was considered in the 

design of the study questionnaire and the methods.  The study adhered to the principles of 

cultural awareness similar to that described by Pacific research methodologies,179, 236 and the 

Health Research Council of New Zealand guidelines228 to ensure that the methods 

demonstrated respect, establishing of relationships and reciprocity.  

5.3.5 ANALYSIS 
 

Issues identified in the cognitive interviewing phase and conventional pre-testing phase 

informed amendments to the questionnaire.  A general inductive approach was used to 
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classify questionnaire feedback to identify common themes or categories that emerged and 

these were presented in tabular format.237 

5.4 ETHICAL CONSIDERATIONS 
 
This study was approved by the Fiji National Research Ethics Review Committee of Health 

(Ref No. 2015.70.MP) and the University of Auckland Human Participants Ethics Committee 

(Ref No. 013973).  All potential respondents received an information brochure outlining the 

purpose and requirements of the study.  Those who were interested in participating provided 

written informed consent or a thumbprint in accordance with Fiji laws.238  Respondents were 

informed that they could withdraw from the study at any time.  All research data, both 

electronic and paper-based are stored securely at the University of Auckland. 

5.5 RESULTS  
 

5.5.1 SAMPLE CHARACTERISTICS 
 
During the two-month pilot phase, 16 adults were approached. Of these, two declined 

participation and two were not contactable.  Of the 12 respondents, aged between 26 to 78 

years, over half (n=8) were males and the majority (n=8) were Fijians (Table 15).  The 

acquired disabilities experienced by the respondents were related to injury (n=5), stroke (n=6) 

and infection (n=1).  The average years living with a disability was 13 years (range: 6-23 

years).  The median WHODAS simple score for respondents was 6, suggestive of moderate 

levels of disability.239, 240   

Most of the interviews was conducted at home (n=6), three were conducted at the workplace, 

two at the ‘Talk shop’ meeting, and one at a sports training site.  Each interview took 

between 75 to 90 minutes to complete.  All respondents completed the questionnaire in 
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English. In five interviews, family members were present and in one interview, a family 

member assisted with completion of the questionnaire. 

 
Table 15:  Demographic characteristics of respondents in the pilot study (n=12) 

Characteristics n 

Age (years)   
  25-44 4 
  45-64 5 
  65+ 3 
Sex  
  Male 8 
  Female 4 
Ethnicity  
  Fijian 8 
  Indian 2 
  Other 2 
Marital status  
  Single 5 
  Married  5 
  Widowed 2 

 Range Mean 
(SD) 

Age  26-78 52.7 
(16.3) 

Years living with acquired 
disability 6-23 12.6 (6.6) 

WHODAS simple scoring (SS) 10-35 19.9 (9.6) 
 

 

5.5.2 THE PILOT STUDY 
 
 
Twelve respondents took part in the pilot study to answer the questionnaire, share their 

experiences and provide feedback the questionnaire items.  Many of the items of the 

questionnaire were reasonably understood by the respondents.  However, some of the issues 
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identified in the pre-testing of the questionnaire and the piloting of methods are summarised 

in Tables 14 and 15 and will now be discussed in more detail.   

5.5.3 HEALTH OUTCOMES QUESTIONNAIRE - PRE-TEST ISSUES  
 
 
There were several important issues identified during the pre-testing phase (Table 16).   

The cognitive interviewing highlighted the following areas that caused difficulty for some 

respondents: 

i) Lexical problems – ‘Thinking about the crash, how satisfied you are with the 

support you attribute to your religious/spiritual beliefs?’  Some respondents did 

not know the meaning of the word “attribute” in the context of this question.    

ii) Temporal problems - Questions that made reference to a particular time period 

proved challenging for some respondents. For example, ‘In the past 30 days…’  

Respondents were given guidance with the reference period such as, ‘30 days from 

today (the day of interview)’. 

iii) Inclusion/exclusion problems – A few respondents pointed out that certain 

response options given for some of the questions did not capture how they would 

have liked to respond.  For example, respondents on wheelchairs said they were 

able to mobilise easily on their wheelchairs, although the response options to this 

question required them to rate their walking ability.  The question and the options 

did not capture the fact that although they were not walking, they were mobilising 

easily.   

iv) Logical problems - This problem arose especially where the question asked was 

considered as not relevant to the respondent or was perceived as repetitive.  For 

example, ‘learning a new task in the past 30 days’ was considered irrelevant for 

respondents who had not engaged in this kind of activity.   Asking about ‘the last 
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30 days when functional problems were present’ and ‘when usual activities could 

not be carried out because of a health condition’ were perceived as the same 

question for some of the respondents.   

v) Computational problems - Counting ‘days with difficulties’ and then noting the 

degree of difficulties in those days were difficult to answer by many respondents 

because they did not consciously take note of degrees of difficulty nor number of 

days with the difficulty. 

 

The conventional pre-testing phase identified the following issues that were considered 

problematic by the candidate (Table 16).  Solutions to these issues developed in consultation 

with the research team are presented in, and primarily focussed on revising or eliminating 

questionnaire items. 

i) Item format for several closed-ended questions such as those that rated the level 

of satisfaction in terms of support systems (e.g. family, health care, community, 

spiritual), were noted to limit respondent expressions and risked a ‘halo effect’241, 

242 that could mask important issues.  Respondents often wished to supplement or 

elaborate on items asked by the interviewer. Recognising the importance of 

contextual information, some of the closed-ended items were amended to be open-

ended to capture respondent descriptions and meanings;  

ii) Redundant items were those that overlapped or were deemed similar.  For 

example, an item that asked about depression/anxiety/worry was asked first as a 

standalone question and later as part of a PTSD screen.231 

iii) Sequencing was re-assessed after the pre-test so that items were re-ordered in the 

final questionnaire in a more logical format.   

104 
 



iv) Questionnaire length (79 items) leading to a high respondent burden.  As a result, 

the questionnaire was shortened to 60 items; 

v) Length of each interview (around 1.5 hours) - This was partly due to the length of 

the questionnaire, the cultural pleasantries that took place prior to the interview and 

the lengthy discussions that needed to be brought back to topic.  In the full study, 

adequate time will be allocated for pleasantries.  

vi) Off-topic discussions were common as respondents voluntarily expanded on 

questionnaire items.  The interviewer would attempt to steer the discussion back to 

topic avoiding being abrupt or disrespectful.  
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Table 16:  Issues about the questionnaire detected during the pre-test and resolutions 

Study issues categories Example(s) Resolution 
 
Cognitive interviewing – respondent feedback 
 

Lexical problems – Respondents not 
understanding the meaning, use of words 
and context in which they are used in the 
questionnaire.   
 

New item: ‘Thinking about the disability, how satisfied are 
you with the support you attribute to your religious/spiritual 
beliefs.’ 

Difficulty understanding the meaning of “attribute”. 

In some cases, some of the items had to be asked in the 
vernacular. 

Amend question to simplify vocabulary and 
sentence structure.    
 
 
Inclusion of family members in case 
translation of a question is needed.   

Temporal problems - confusion in items 
that relate to time and frequency for an 
activity during a specific time period 

• WHODAS 12 item: “In the last 30 days, how much 
difficulty di you have in…?” 

• EQ-5D item: “Now I would like to find out what you 
think about your own health state today…” 

Respondents needed reminding about the reference time 
period.   

Interviewer note added: respondents must be 
reminded that the functional ability 
questions only relate to the last 30 days from 
the date of interview.  The EQ-5D questions 
relate to just the day of the interview. 

WHODAS 12 item: “In the last 30 days, how much difficulty 
did you have in…?” 

Some respondents would count the number of days of 
difficulty, but then would need to convert this to the Likert 
scale response options (‘none’, ‘mild’, moderate’ etc.).   

A flashcard of the Likert scale response 
options will be shown to respondents at the 
start of the question item 

Inclusion/exclusion problems - This 
relates to the word meanings of categories 
in an item.  The problem lies in 
determining whether certain concepts are 
to be considered within the scope of the 
word in the question. 

EQ-5D item: “First, I would like to ask you about walking 
about.  Would you say you have: 

1. No problems walking about 
2. Some problems walking about? 
3. Are confined to bed? 

Wheelchair users although unable to walk, expressed ‘no 
problems mobilising about.’   

  
 
Inclusion of the words ‘mobility or 
mobilising’ alongside ‘walking about’  
 
The interviewer will note if the participant 
uses mobility devices. 
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EQ-5D item: “Next, I would like to ask about pain or 
discomfort. Would you say you have:  

1. No pain or discomfort 
2. Moderate pain or discomfort 
3. Extreme pain or discomfort 

EQ-5D item: “Next, I would like to ask you about feeling 
worried (anxiety), sad or unhappy (depression).  Would you 
say you are: 

1. Not anxious or depressed? 
2. Moderately anxious or depressed? 
3. Extremely anxious or depressed? 

For both these items, some respondents suggested that 
‘moderate’ is too high a rating for something they considered 
as ‘mild’.   

These questions were not amended as the 
issue was raised by only two respondents. 
However, this suggestion was noted as 
something to keep a look out for in terms of 
frequency of occurrence when administering 
the EQ-5D items in the full scale study. 

Logical problems - The issues of 
presuppositions (relevance of the question 
to the respondent) and tautology 
(questions that are perceived the same 
asked more than once) were noted. 

WHODAS 12 item: “In the last 30 days, how much difficulty 
did you have in learning a new task?”  

This item was irrelevant for some as they had not learnt 
anything new, and the choices provided did not capture their 
response.  This is an example of presupposition. 

Additional ‘not applicable’ response option 
added. 
 

WHODAS 12 items:  
• H1. Overall, in the past 30 days, how many days were 

these problems present? 
• H2. In the past 30 days, for how many days were you 

totally unable to carry out your usual activities or work 
because of any health condition? 

Respondents felt they were being asked the same question 
twice. 
For example, if for H1, the respondent answered that for 10 
days they were unable to get dressed, then they would have 
given the same answer of ‘10’ for item H2. 

Removed items H1 and H2 
 

107 
 



These questions are examples of tautology. 

Computational problems - issues of 
memory recall, complex or complicated 
questions, those involving mental 
calculation and those that do not fit into 
the other categories. 
 
 
 
 
 
 
 
 
 
 
 

WHODAS 12 items:  
• H1. And H2 (discussed previously)  
• H3.  In the past 30 days, not counting the days that you 

were totally unable, for how many days did you cut back 
or reduce your usual activities or work because of any 
health conditions? 

These items were difficult to answer for some respondents.  
Counting ‘days with difficulties’ and then noting the degree 
of difficulties were activities that respondents reported as 
things that they did not consciously take note of.   

H2 and H3 are examples of complex or loaded questions. 

Removed items H1-H3  

New item: Thinking about your disability, how satisfied are 
you with the support you receive from other government and 
non-government organizations? (6 response options given) 
This item required one best answer but instead attracted more 
than one answer because of its ambiguity    

Amended question to be open-ended and 
allow respondents to name the service(s) that 
could have assisted them during the recovery 
period that they did not receive. 

 
Conventional Pre-test – interviewer feedback 
 

Item format – some closed ended MCQ 
questions needed to be open-ended to 
gather contextual detail that would have 
been otherwise missed 

New item: Thinking about your disability, how satisfied are 
you with the support you receive from your family and 
friends? (6 response options)  
 
Respondents provided details around their level of 
satisfaction.   

Recognising that the closed ended MCQ 
approach had a risk of masking specific 
issues (‘halo effect’) 242, it was decided that 
the questions be left open-ended.   

Amended question to be open-ended. 
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Redundant questions - Some of the 
questions were found to overlap with 
others 

• Item: ‘Since your disability, have you been bothered by 
feeling down, depressed, or hopeless?’  

• Item: ‘Since your disability, have you begun to feel that 
there is no point in planning for the future?’ (item in PTSD 
scale) 

These items on emotional health demonstrated an overlap on 
questioning around depression so that redundant or repetition 
was removed. 

Removed redundant items  

Sequencing - questions appeared to be out 
of sequence and needed to be moved to 
relevant sections 
 

EQ-5D items on health status in the ‘functional ability’ 
section needed to move to the ‘health status’ section.   

The item that asked about marital status re-grouped with 
questions that asked about ‘current living conditions’. 
 

Re-ordered questions and numbering 

Length of interview – this took longer 
than anticipated because of the 
pleasantries that preceded the actual 
interview 

The pleasantries often involved an informal chat over a cup 
of tea to establish identities.  This is considered culturally 
respectful and important to the recruitment process. 

This aspect of the recruitment will be 
factored into the planning for the full study. 

Length of questionnaire – this was too 
long with 79 items and it took over 1.5 
hours to complete.  The issue of response 
burden needed to be addressed. 

After the pilot, questions were dropped if they were 
perceived as complex (e.g. loaded question), ambiguous or 
redundant. 

Removal of 19 questions items 

Off-topic discussions - It was not 
uncommon that a question would spark a 
discussion that went on to other issues that 
strayed from the main topic. 

Example: The interviewer asks about the support received 
from ‘family and friends’ and the respondent begins by 
talking about the family and friends and goes off-topic to 
explain about community involvement. 

The interviewer can use the respondent’s 
pauses in conversation to try and steer the 
discussion back to topic by using phrases 
such as, “that is a good point, but we will 
come to that later”  
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5.5.4 THE HEALTH OUTCOMES QUESTIONNAIRE – CONTEXTUAL MATTERS 
 

The contextual issues arising from the pilot study were broadly categorised into two groups: 

‘cultural matters’ and ‘methodological issues specific to the setting’. Each of these will now 

be discussed in more detail.  

5.5.4.1 Cultural matters 
 

In Chapter 4, the Fonofale model described culture (cultural values and beliefs) and the 

family (nuclear or extended) as two important components when discussing Pacific health 

and well-being.166   The pilot revealed that these two components play significant roles in the 

research process; these are described here based on the themes of respect, establishing 

relationships and reciprocity.228  

a) Respect  

Culturally, it can be considered disrespectful or impolite to deny a request so it is not 

uncommon that an ‘indirect refusal’ is demonstrated by way of ‘putting things off’.  During 

the pilot study, some respondents initially agreed to participate but requested to be contacted 

at a later time.  When contacted, the interview was again re-scheduled or put off to a later 

date.  This pattern was repeated on a number of occasions and most commonly resulted in 

non-participation.  In consultation with the research team, it was agreed that there would be a 

minimum of three attempts for an interview appointment before follow-up was discontinued.   

Interviews were equally split between being conducted at home or elsewhere. For interviews 

conducted in the home, the candidate removed footwear prior to entering the home of the 

participant.  Being an indigenous interviewer meant that unless invited to enter through the 

front door, it was more respectful to enter an indigenous participant’s home by the back door.  
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This approach was also observed when visiting the home of a study participant who was 

Indo-Fijian or of mixed ethnicity.   

Throughout the interviews, the dress code of the candidate was conservative with either a 

knee- or ankle-length skirt or Fijian sarong (“sulu”).  This latter aspect was important because 

not only was the candidate an indigenous Fijian, but the dress code is considered respectful in 

the local setting.  

b) Establishing relationships  

The recruitment phase was a crucial aspect of the pilot study, requiring a considered approach 

to respondents, to put them at ease, establish rapport, in order to help facilitate gaining 

consent and the collection of robust data.  The introductions and pleasantries took up to 30 

minutes in the indigenous Fijian participant homes and about 50 minutes in the homes of 

respondents from the other ethnic groups.  In all the meetings with indigenous Fijian, the 

exchange of information about families and traditional origins (e.g. village, district and 

province) was done as a way of establishing traditional kinship. In the Indo-Fijian homes, the 

introductions involved explaining the reason for the visit and family-oriented questions over a 

cup of tea and snack.   For both ethnic groups, the presence of other family members during 

the interview was important and encouraged as family members provided support to the 

participant and contribute to a relaxed atmosphere for the interview.  Once the pleasantries 

were over, the discussions around the study, the consent form and the interview were able to 

take place. 

c) Reciprocity 

As a thank you token, each participant received a mobile phone prepaid card and a certificate 

of participation.  The latter token was recommended by the FNCDP as an important way of 
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acknowledging their participation.  All the respondents appreciated this gesture although 

many commented that it was unexpected.    

5.5.4.2 Methodological issues specific to the setting 
 

During the pilot, there were three other methodological issues that were identified and were 

specific to the Fiji context (Table 17).  Firstly, some respondents were not keen to read the 

PIS or the consent form.  Instead, they preferred that the candidate explained the contents of 

the two sheets in the Pacific ‘talanoa’ style (an informal chat).243, 244  Secondly, locating the 

physical address of some of the respondents was on several occasions, very challenging 

because residential numbering systems in Fiji are only present in urban areas.  During the 

pilot, the community shopkeepers and taxi drivers, well acquainted with their 

neighbourhoods were the best sources of residential location.  Lastly, when looking for Indo-

Fijian respondents, it was important to note the father’s name of the potential respondent 

because many Indo-Fijians have the same first names and it is their father’s name that 

distinguishes them. 

 

Table 17: Methodologically relevant contextual issues detected during the pilot study 
and resolutions 

Study 
issues 

Comments on 
issue(s) 

Example(s) Resolution 

Participant 
Information 
Sheet (PIS) 
and 
Participant 
Consent 
(PC) Forms 

Respondents 
reluctance to 
read the 
information 
sheet and 
consent form 

Most of the respondents 
preferred verbal explanations 
of the PIS and CF forms 
rather than reading the forms 
themselves. 
Pictures  

 Verbal explanations about the study 
and consent form will be used 
wherever required as this is a 
culturally appropriate approach  
previously described for Pacific 
research as the ‘talanoa’ or ‘talanoa 
methodology’ 243, 244.    

Respondent 
follow-up 

Finding 
respondents 
was somewhat 
challenging in 
residential areas 

Rural areas do not have 
house numbers.  Therefore to 
help locate homes of rural 
respondents’, community 
based people were asked of a 

This method for respondent 
recruitment has been incorporated 
into the protocol for the full study. 
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with no proper 
house 
numbering 
system  

person’ whereabouts e.g.  a 
local shop owner or taxi 
stand. 

Among Indians, it was 
important to note the 
‘father’s name’ of the 
respondent because it is not 
uncommon to have people 
with the same names.  The 
differentiation between two 
people would be in their 
‘father’s name’. 

 

5.6 CHAPTER SUMMARY 
  

The literature review (Chapter 4) informed the development and pilot of a questionnaire to 

measure health outcomes, specifically, disability and HRQoL following serious injury-

involved motor vehicle crashes in Fiji.  Cognitive interviewing revealed that respondents had 

some issues with comprehension, confusion with time-related questions, definitions, response 

options, recall and questions that were perceived as the same, complex, or ambiguous. While 

it was possible to refine the questionnaire to be understandable and to reduce response 

burden, an important issue highlighted by the conditional pre-testing was the respondents 

need to talk further about contextual issues that were not captured by the questionnaire. The 

revision of several close-ended questions to becoming open-ended will allow incorporation of 

these perspectives.   The cultural introductions and the informal “talanoa” approach with 

respondents were seen as key elements for effective engagements with respondents and for 

positively influencing recruitment rates. The ‘talanoa’ method and its contexts for Pacific 

research has been described in the literature as a culturally acceptable way of engaging with 

Pacific peoples.179, 236  

The key findings, study strengths and limitations, and implications of this pilot are discussed 

in detail in Chapter 8. 
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CHAPTER 6: THE FIJI CAR CRASH DISABILITY 
STUDY – AIMS AND METHODS  
 

6.1 INTRODUCTION 
 

The previous chapter described the pre-testing of the data collection instrument for the Fiji 

Car Crash Disability (FCCD) Study – the focus of the next two chapters. The pre-testing 

highlighted for a Pacific setting, the importance of allowing participants to provide context to 

their answers using the Pacific ‘talanoa’ method.179, 236 

The overall aim of the FCCD study was to examine the long-term health outcomes of drivers 

who survived serious injury-involved motor vehicle crashes (MVCs) in Fiji.   

In this Chapter, the methods employed in the FCCD study (Study 2) are described in detail. 

6.2 STUDY OBJECTIVES 
 

The primary research objectives for this study were:  

1) To assess long-term health outcomes, specifically disability and HRQoL of Fijian 

drivers 10 years following serious injury-involved MVCs.  

2) To explore the perceptions of MVC drivers regarding the impacts of serious injury-

involved MVC on their lives.   

6.3 METHODS 
 

The study employed a mixed method (MM) design, defined as a research methodology that 

involves  collecting, analysing, and integrating (or combining) both quantitative and 

qualitative research in a single study or a longitudinal program of inquiry to answer research 
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questions.245, 246    The purpose of this form of research is that both quantitative and 

qualitative research, in combination, provides a better understanding of the research problem 

or issue than either research approach alone. 

The MM design has several core characteristics.246  Firstly, it involves collection and analysis 

of both quantitative and qualitative data. Secondly, the collection of quantitative and 

qualitative data are rigorous and follow procedures for good research designs.  Thirdly, a 

central component of MM research is the integration (or combination) of quantitative and 

qualitative data, or ‘mixing’.  The fourth characteristic of MM involves implementation of 

the quantitative and qualitative databases.  The databases can be implemented concurrently 

and independently at the same time in the study or implemented sequentially with one form 

of data building on the other. 246     

Amongst the many MM design typologies that have been discussed in literature,245, 247 four 

that are applicable to trauma research include:  

1) Concurrent or triangulation MM design, where the investigator collects both 

quantitative and qualitative data simultaneously in the study, both forms of 

data are analysed separately and the results are merged in the results section or 

in interpretation. This design is considered a single-phase study because both 

forms of data are collected concurrently.  

2) Explanatory sequential MM design, where the investigator first collects and 

analyses quantitative data, and then uses a qualitative follow-up (data 

collection and analysis) to help explain the quantitative results.   This is 

considered a two-phase study.  

3) Exploratory sequential MM design, which is also a two-phase study. In this 

design, the aim of the study is to explore a construct because very little is 
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known about it either in literature, measurement or conception.  It begins with 

qualitative exploration and the investigator follows up with a quantitative data 

collection phase to determine if the qualitative findings can be generalised to a 

population under study.   

4) Embedded MM design involves embedding a supporting database using one 

form of data (e.g. qualitative) in a larger study that employs a different form of 

data (e.g. quantitative).  The emphasis is placed on the major design of the 

study, such as an experiment, and the ‘mixing’ of the data  can be done 

sequentially or concurrently during the study.   

The FCCD study followed the Embedded MM design because while this was a longitudinal 

(follow-up) study of crash drivers, it had a qualitative data and analysis component embedded 

within the quantitative study to help explain the impacts of the crash.  The latter data was 

collected concurrently with the follow-up data.   

The longitudinal study design was utilised because it has the ability to identify and relate 

events/outcomes (e.g. disability) to particular exposures (e.g. severity of crash injury, age, co-

morbidities); establish sequence of events; follow change over time in individuals within a 

cohort (e.g. survivors of RTI), and minimise on recall bias (to some extent)  in participants 

when data is collected prospectively.248  However, several limitations of the longitudinal 

design are inherent by virtue of its protracted time periods. The interrupted follow-up of 

participants increases risk of attrition and loss to follow-up over time.  There can be difficulty 

in separating the reciprocal impact of exposure and outcomes especially if the induction 

period between exposure and outcome is prolonged. Another major disadvantage involves the 

increased temporal and financial demands associated with this study design.248   
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The Embedded MM design was considered the most appropriate approach for this study 

because there was a paucity of literature in the Pacific that investigated health status or 

HRQoL of drivers following RTI.  Therefore, in trying to gain some understanding of the 

impacts of MVC on drivers, an embedded qualitative component was added to the 

longitudinal study. 

6.3.1 SETTING  
 

The FCCD study followed up the 136 crash drivers previously recruited in the TRIP study,249 

(a population-based case-control study that was conducted between July 2005 and December 

2006 in Viti Levu) (See Chapter 3).   Conducted over a four month period (8 Feb to 6 June 

2016), the FCCD study attempted to locate drivers identified from the TRIP register who had 

survived the index crashes. 

6.3.2 PARTICIPANTS AND RECRUITMENT 
 

Participants were drivers who were first contacted by phone based on details recorded in the 

TRIP register and the Ministry of Health Patient Information System (PATIS).  

Prior to each interview, verbal consent was taken and the study information (Appendix C) 

provided in an informal chat (‘talanoa’) appropriate for the local context.179  Where 

participants initially consented for an interview and then requested to be contacted later, 

follow-up was attempted two more times and if unsuccessful, the follow-up was discontinued 

and this was recorded as a ‘refusal’. Written consent was obtained on completion of the 

interview (Appendix D). This approach was taken because the pilot study found that some 

participants felt uncomfortable to sign documents prior to establishing rapport.  Family 

members were encouraged to be present and to assist participants during the face-to-face 

interviews or with translation if required.  At each interview, the drivers were asked the 
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questions and the researcher noted down their responses. Direct quotes were also captured to 

illustrate key points.  All interviews were conducted in English. 

As described in the pilot study (Chapter 5), the design and conduct of the FCCD study 

adhered to the principles of cultural awareness similar to that described by Pacific research 

methodologies,179, 236 and the Health Research Council of New Zealand guidelines228 as 

culturally appropriate for Pacific peoples.   

6.3.3 DATA COLLECTION 
 

Designed to measure long-term health outcomes in crash participants, the questionnaire 

contained closed-ended questions to capture information on the driver’s socio-demographic 

characteristics (e.g. age, sex, income); HRQoL using a generic measure of health status (EQ-

5D), disability (measured by WHODAS-12); lifestyle habits; and emotional health (Appendix 

F).    

A smaller section of open-ended questions captured information about the participant’s 

perceptions of the impacts of the crash, experiences of support, spirituality, co-morbidities, 

and other crash-related issues that may have been missed in the course of the interview 

(Table 18 and Appendix F). This mixed method approach was considered important in 

providing in-depth understanding of the contexts around the quantified measurements.   

 Table 18: Car Crash Disability Study Open-ended Questions  

Item 
No.  

Question 

1 Could you please explain a bit more about the impact of the crash on you, your family and 
others you relate to?  (you can consider both positive and negative impacts) 
 

2 Thinking about the crash, what would you consider as the main sources of support that 
you’ve found helpful? 
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3 For some people, their religious or spiritual beliefs act as a source of comfort and strength in 
dealing with life’s ups and downs.  Was this true for you in relation to the crash? 
 

4 Are there services or supports that could have assisted when recovering from the crash that 
you did not receive? 
 

5 Do you currently have a health condition/problem that requires you to see a doctor from time 
to time?  If yes, what is this health condition/problem(s)? 
 

6 Do you think you have a disability as a result of a health condition/problem unrelated to the 
crash? 
 

7 Is there anything else you think would be important to be aware of in relation to the crash 
that we haven’t discussed/covered? 

 

The descriptions of two important outcome measures that were employed in the FCCD study 

are described next. 

Health status outcome 

The EQ-5D, a HRQoL instrument selected for this study is a self-reported, generic measure 

of health status.  Developed by the European Quality of Life (EuroQoL) Group,250 the 

instrument consists of 5 items that focus on five different health dimensions: mobility, self-

care, usual activities (work, study, housework, family, and leisure), pain/discomfort and 

anxiety/depression.  Each of the dimensions is asked as a question and respondents choose 

from the three categories of ‘no problems’, ‘some/moderate problems’ or ‘unable/extreme 

problem’.  The measure also generates a global rating using a visual analogue scale (VAS) 

where the respondent perceptions of their current overall health is scored between zero (worst 

imaginable health) to 100 (best imaginable health).  All the drivers completed this two-page 

assessment to report on current HRQoL following road traffic crash.   

Disability outcome 

The WHODAS-12-item version is a generic instrument that measures disability in the last 30 

days.232  The instrument has 12 items which assess levels of functioning in six domains 
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including: cognition, mobility, self-care, social interaction, life activities and participation.  

The self-rating of functional impairment or disability is determined using a five-point scale 

(none = 0, mild = 1, moderate = 2, severe = 3, extreme/cannot do = 4). A WHODAS simple 

score is calculated as the sum of the scores assigned to each of the items, with a possible 

range from zero (no disability) to 48 (maximum difficulty).  Participants who gave a ‘not 

applicable’ response to any of the items because the activity was not performed in the past 30 

days did not have an average score imputed.   

6.3.4 ANALYSIS 
 

This section describes the analytical approaches undertaken for the FCCD study. In the first 

part of this section, the analysis of the quantified measurement component of the study is 

described; this is followed by a description of the thematic analysis undertaken for the data 

gathered through the open-ended enquiry.   

6.3.4.1 Measurement of health outcomes 
 

The quantitative data from the questionnaire were coded, entered into Microsoft Excel and 

analysed with STATA version 12.251 Descriptive statistics were used to summarise the socio-

demographic and health characteristics of the participants.  For EQ-5D health status 

dimensions, descriptive statistics were undertaken using two categories (no problems/some 

problems) as opposed to the three categories (no problems/some problems/extreme problem) 

because of the small sample size. Based on 2006 TRIP data, bivariate analyses were 

completed to compare the proportions of participants and non-participants according to each 

of the socio-demographic variables to determine if those who participated were similar (or 

different) to those that did not participate.  An independent sample t-test was used to compare 

participants with or without a specific functional problem in relation to the EQ-VAS scores.  
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Differences in health status (based on EQ-VAS scores) and differences in disability levels 

(based on WHODAS scores) were assessed using one-way ANOVA tests between pre-injury 

socio-demographic factors, pre-injury health characteristics and injury variables. Logistic 

regression analysis to identify predictors of HRQoL measures or problems in EQ-5D 

dimensions or predictors of disability could not be undertaken due to the small sample size.  

The WHODAS assessment for disability in the last 30 days was categorised with scores 1-4 

(mild disability); 5-9 (moderate disability); and 10-48 (significant disability). 252, 253   

6.3.4.2 Participant perceptions of the impacts of the motor vehicle crash 
 

The responses to the open-ended questions were subjected to thematic analysis, a widely used 

qualitative data analysis method.254, 255  The purpose of thematic analysis is to identify 

patterns of meaning inherent in raw data. 

The participants’ responses to the open ended questions were recorded as hand-written notes 

on the questionnaire, by the candidate.  Direct quotes of poignant statements by participants 

were also captured.  Each of the interviews was typed up as a Word file and imported into the 

NVIVO 11 qualitative data software for analysis.256   

The analysis was performed in several steps.  The first step of ‘familiarisation’ involved 

reading and re-reading of the text so the content was understood and to get a sense of the 

whole interview.  During this phase, notes of meaningful units or codes were taken.  A 

‘meaningful unit’ or idea could be a sentence or sentences or several words that were 

interpreted in a meaningful way in the context of the research objectives.  These units were 

condensed to descriptions close to the text of described experiences to generate the initial 

codes.  The generation of these initial codes was done in a systematic fashion across the 

entire data set, collating text or data relevant to each code. Some texts that did not fit any 

existing code were assigned a new code. In the next step, the codes that were generated were 
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combined further to form overarching themes.  Some codes formed the main themes while 

others formed sub-themes. The next phase involved reviewing the themes by checking if the 

themes made sense in relation to the coded extracts and for this a ‘thematic map’ of analysis 

was drawn (Figure 13).  Following this, refining of the details around each theme and overall 

story was undertaken.  This refining process was performed by the candidate in consultation 

with the two other investigators and an advisor on the study, and verified by the two 

investigators. The final over-arching themes, related sub-themes and illustrative quotes that 

matched the themes were finalised after discussions with the research team. 

Figure 13: Example of a developing thematic map with six main themes 

 

6.4 ETHICAL CONSIDERATIONS 
 
This study was approved by the Fiji National Research Ethics Review Committee of Health 

(Ref No. 2015.70.MP) and the University of Auckland Human Participants Ethics Committee 

(Ref No. 013973).  Other details about the ethics process are outlined in Chapter 5. 
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CHAPTER 7: FIJI CAR CRASH DISABILITY STUDY - 
RESULTS 
 

7.1 INTRODUCTION 
 

This chapter presents the results of the Fiji Car Crash Disability (FCCD) study (Study 2).  

The study response rates and characteristics of responders are described.  Following this, the 

longer-term health outcomes of participants who survived serious injury-involved crashes are 

presented; this chapter ends with the presentation of the subjective experiences of the 

participants regarding the impacts of the MVC on their lives.    

7.2 STUDY NUMBERS AND RESPONSE RATES 
 

Of the 136 eligible crash participants, five had died and six had migrated overseas. Of the 

remaining 125 participants, 32 participated (response rate = 26%), nine declined participation 

and the remainder (n=84) could not be contacted.  No differences in socio-demographic 

characteristics were observed between those who consented to participate in the FCCD study 

and those that did not, based on the parent study (TRIP) baseline characteristics (Table 19). 

 

Table 19: Comparison of the socio-demographic characteristics of those who were 

eligible and agreed to take part in the Fiji Car Crash Disability Study with those who 

did not from the all those eligible, Viti Levu, Fiji (baseline TRIP data, 2006) 

 
Participants Non-participants 

Characteristics n=32 (%) n=93 (%) 
Age   
  <35 17 (53.1) 54 (58.1) 
  35-44 7 (21.9) 20 (21.5) 
  45+ 8 (25.0) 19 (20.4) 
Sex   
  Male 29 (90.6) 90 (96.8) 
  Female 3 (9.4) 3 (3.2) 
Ethnicity   
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  Fijian 10 (31.2) 36 (38.7) 
  Indian 22 (68.8) 57 (61.3) 
Marital status   
  Single 7 (21.9) 28 (30.1) 
  Married 23 (71.9) 60 (64.5) 
  Divorced/separated/widowed 2 (6.2) 5 (5.4) 
Household income (FJD)   
  ≥20,000 6 (19.3) 22 (25.3) 
  10,000 – 19,999 11 (35.5) 23 (26.4) 
  ≤10,000 14 (45.2) 42 (48.3) 
Occupation   
  paid work 24 (75.0) 67 (72.0) 
  self-employed 4 (12.5) 15 (16.0) 
  unemployed/volunteer work 4 (12.5) 11 (12.0) 
Admitted to hospital   
  No 10 (31.2) 40 (43.0) 
  Yes 22 (68.7) 53 (57.0) 

 

Most participants were males, currently in paid employment, of Indo-Fijian ethnicity, 

married, and were hospitalised at the time of the crash.  At follow-up, 12 out of 30 

participants reported returning to work within a month after the crash, another 13 returned at 

three or more months later and five became unemployed as a result of the crash.  While the 

household income for many participants had increased  compared to that reported at baseline 

in 2006, more than 10%  of participants who were employed at baseline were now 

unemployed as a result of the crash or had retired.   

The average period of follow-up since the crash was 9.9 years (range 9-11). The interviews 

took on average of 45 minutes to complete; 16 took place at the respondent’s home   (in 11 of 

these interviews family members were present), 12 occurred at the workplace, and the 

remainder were undertaken in a public location (e.g. shopping mall).  

7.3 MEASURING HEALTH STATUS AND DISABILITY IN CRASH PARTICIPANTS 

(PART 1) 
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7.3.1 HEALTH STATUS AND EQ-VAS SCORES 
 

After 10 years following serious injury-involved MVCs, the most prevalent problem reported 

using the 3-level EQ-5D was pain/discomfort (n=7) (Table 20).  Bivariate analysis between 

each EQ-5D dimension and mean VAS scores  suggests that participants with ‘some 

problems’ in the domains of mobility, usual activity and anxiety/depression had poorer 

overall health (as measured by EQ-VAS) compared to those who perceived no problems in 

these domains. 

Bivariate analysis between each of the pre-injury variables (i.e. socio-demographic, lifestyle, 

and health variables) and current health status as measured by the mean EQ-VAS scores  

suggests that older participants (45 years and older) and those who screened positive for 

depression at baseline had poorer HRQoL as compared to younger participants and those 

reporting no depression at baseline (Table 21).   

Table 20: Health related quality of life (HRQoL) after MVC according to EQ-5D VAS 
scores, Viti Levu, Fiji, 2016, n=32 

Five dimensions of EQ-
5D n  

EQ-VAS score (0-100) 

   
 
Meana SDb 

Mobility    
  No problems 29 81.0 16.0 
  Some problems 3 51.7 25.7 
Self-care    
  No problems 31 79.3 18.0 
  Some problems 1 45.0 0 
Usual activity    
  No problems 29 81.4 15.9 
  Some problems 3 48.3 20.2 
Pain/discomfort    
  No problems 25 80.6 19.0 
  Some problems 7 70.0 16.1 
Anxiety/depression    
  No problems 30 80.3 17.4 
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  Some problems 2 47.5 3.5 
a Overall mean EQ-5D visual analogue scale: 78.2 (SD 18.7); b SD – standard deviation 
 

7.3.2 FUNCTIONAL IMPAIRMENT/DISABILITY AND WHODAS-12 SCORES 
 

The overall mean WHODAS simple score was 2.2, (SD 5.7) in the category of ‘mild 

disability’.  Common problems reported included difficulties in standing for long period 

(n=8/32) or walking a long distance (n=7/32), or being emotionally affected (n=7/32). 

Participants who reported poorer health (‘fair to poor’) and depressive symptoms prior to the 

crash were more likely to report significant disability (WHODAS scores ≥10) compared to 

participants who reported better health status and no depressive symptoms (Table 21). 
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Table 21:  EQ-VAS score and WHODAS summary score stratified by pre-injury socio-demographic, lifestyle and health characteristics, 
Viti Levu, Fiji, 2016, n=32 

   EQ-VAS 
 

WHODAS-12 simple score 
Pre-injury characteristics  (2005-2006) n Mean SD Mean SD 
SOCIO-DEMOGRAPHIC       
Age (years)     

 
  

   <35 17 87.6 10.49 1.0 2.92 
  35-44 7 80.0 15.36 1.1 1.86 
  45+ 8 56.9 17.91 5.6 10.22 
Gender     

 
  

   Female 3 86.7 11.55 0.0 0.00 
  Male 29 77.4 19.21 2.4 5.97 
Ethnicity     

 
  

   Fijian 10 82 16.36 4.3 9.77 
  Indian 22 76.6 19.78 1.3 2.07 
Marital status     

 
  

   Single/divorced/separated/widowed 9 85.0 10.00 1.8 3.96 
  Married 23 75.6 20.74 2.4 6.34 
Education     

 
  

   Post-secondary 10 87 16.86 3.4 9.39 
  Secondary or less 22 74.3 18.47 1.7 3.08 
Prior paid work      

 
  

   Yes 28 85.0 10.00 2.4 6.09 
  No 4 77.3 19.50 1.0 1.41 
Household income (FJD)     

 
  

   ≥20,000 6 72.5 18.91 5.7 12.03 
  ≤10,000 – $19,000 11 83.2 14.19 1.0 1.67 
<$10,000 14 75.3 21.43 1.8 3.62 
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Hours of paid work      
 

  
   Not in paid employment 4 85.0 10.0 1.0 1.41 

  <40 hours per week 2 82.5 17.67 2.5 3.53 
  ≥40 hours per week 26 76.9 19.95 2.4 6.28 
LIFESTYLE       
Usual kava use (past 12 months)     

 
  

   less than monthly 15 78.0 16.56 1.7 3.22 
  Once a month to once a week 10 84.0 16.96 0.3 0.48 
  Several times a week to daily 7 70.7 24.74 6.1 10.93 
Alcohol use (past 12 months)     

 
  

   None to Less than monthly  19 82.9 15.70 1.6 2.93 
  Once a month to once a week  10 71.5 17.20 3.2 9.42 
  Several times a week to daily  3 71.7 36.85 2.7 4.62 
HEALTH       
Self-rated general health status         
  Good to excellent 29 78.6 18.17 1.3 2.78 
  Fair to poor 3 75.0 27.84 11.0 16.46 
Depression (2-item screen)     

 
  

   No 28 80.7 17.93 1 1.91 
  Yes 4 61.3 16.52 10.7 13.94 
Admitted to hospital     

 
  

   No 10 80.5 17.86 0.0 0.00 
  Yes 22 77.3 19.39 3.23 6.70 
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7.4 PERCEPTIONS OF PARTICIPANTS ON PERCEIVED IMPACTS OF SERIOUS 

INJURY-INVOLVED CAR CRASH (PART 2) 
 

Following thematic analysis of the responses to the open-ended questions, two major themes 

were identified: ‘Impacts of crash’ and ‘Support environments’, and seven sub-themes: 

Physical, psycho-social, financial, internal support system, external support system and 

recommendation for improvement (Table 22).  Where appropriate, respondent quotes have 

been used to illustrate themes, codes were used to indicate gender and to distinguish 

hospitalised (DH) and non-hospitalised (DN) participants.  The themes and sub-themes that 

emerged will now be discussed in more detail.  

Table 22:  Summary of themes and sub-themes derived from crash driver interviews, 
Viti Levu, Fiji, 2016, n=32 

Theme Sub-themes 
 

Impacts of the crash Physical  
Psycho-social 
Financial 

Support  systems Internal (driver’s immediate family and social 
environment) 
 

 External (Government or NGO or private services)  
 

 Recommendations for improvement  
 

7.4.1 THEME 1: IMPACTS OF THE CRASH 
 
All the participants made reference to the fact that the crash had impacted not only on them 

but also their families. Three key sub-themes were identified within this category: ‘physical’, 

‘psychological-social’ and ‘financial’ impacts. 

 

7.4.1.1 Physical Impact 
  
This sub-theme focuses on the physical impacts of the crash on the driver.  
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Among the participants who were injured (n=24/32), all of them described the negative 

impacts of physical injury in the context of restricted mobility and pain affecting their daily 

functions.   Of those who were hospitalised, many talked about the long hospital stay and 

ongoing issues even after discharge.   

I was in hospital for 3 months and upon discharge, I spent another month at home. I had a 

plate put into my right hip….sitting on the ground or bending over caused pain.  (Male, 

DH099) 

Restricted mobility affected activities of daily living, reduced work performance, and for 

some, giving up the sport they loved was a common outcome of their injuries. 

I lost interest in rugby because of the lack of fitness after the accident….I had body aches and 

pain and this memory lapses that affected me at that time.” (Male, DH232) 

Pain was a common symptom that interfered with activities such as sleep, mobility and work. 

It was a problem that participants said they had to “learn to manage”.   

 The pain of my old fracture site (left arm) would cause me to rest from work. (Male, DH122) 

In the most extreme case, one driver commented that he “wanted to die so that all the pain 

would go away”.  He was prescribed anti-depressants to help deal with his mental health.   

7.4.1.2 Psycho-social Impact 
 

This sub-theme focused on the psycho-social impacts of the crash on the driver and their 

families.  

 
Stress 

All of the participants talked about being affected by the crash irrespective of whether they 

were hospitalised or not.  The mental stresses related to flashbacks, guilt of hurting others, 
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frustration because of restricted mobility associated with bodily pains, and worry about 

temporary or permanent loss of employment.  Some of the participants also discussed the 

mental impact of the crashes on their families. Participants highlighted a wide spectrum of 

emotions that persisted at the time of the crash and beyond.  The ‘flashbacks’ related to the 

crash were perceived as unpleasant and described in the following ways: 

After the crash, it would replay in my mind and even wake me up….It came often in the early 

days after the crash and I would feel scared….The night time triggered the memory of the 

crash because the crash happened at night…so I did not sleep a lot at night and instead slept 

during the day.  (Male, DN062) 

For one week I did not sleep because of the scene of the crash kept repeating in my mind.  It 

took me about a month to get back to normal...I would wake up screaming and crying. (Male, 

DN147) 

Participants who reported psychological impacts also expressed their reluctance to talk about 

the crash with relatives and friends during those early days because they were trying to block 

out the unpleasant thoughts.  Other emotions expressed by a few of the participants were 

expressed in these quotes:   

I worry about the case [Police case] and I feel bad to lose my friend…I was stressed and 

upset for a few years until after the case that went on for more than a year. (Male, DN175) 

I felt very guilty and very bad about my aunty getting injured and being in hospital for about 

a month.   To this day, my aunty still feels the effect of the crash and this makes me feel guilty. 

(Male, DN225) 

Frustration 

Some participants recounted the frustrations related to having limited movement and pain.  

One driver who had been hospitalised recounted getting angry because he could not bear the 
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pain of his broken bones.  Another driver who was admitted for 11 days talked about being 

frustrated, jumpy and easily angry because of his lack of mobility.   

A driver who was not hospitalised spoke about his anxiety driving following the crash in the 

following way:  

For about 3 years I was scared to drive; I would be get very anxious every time I got behind 

the wheel. At first I drove like “ants on the road”…extra careful and even going to the side of 

the road while driving….My legs would shake when I pressed on the car pedals. (Male, 

DN062) 

Some participants voiced their concerns regarding the stress of paying of expenses related to 

the crash (e.g. legal fees and fines), losing employment, and the associated worry that came 

with looking after family.  

After the accident, I lost a lot of weight. I was worried …about finances and any further legal 

action from the accident. (Male, DN174) 

Two participants talked about their ‘mind not functioning well’ or ‘forgetfulness’ that 

persisted for some time following head injury.  The younger driver was concerned about his 

forgetfulness because it meant that a lot of tasks were incomplete.  

Many of the participants described how they coped with the psychological problems 

associated with flashbacks or pain.  A few of the participants turned to mood-altering 

substances (e.g. alcohol, kava) and cigarette smoking. 

I started to drink grog [kava] every day after the accident to numb myself from the pain and it 

worked for me. It’s a better alternative to Panadeine forte which was too strong.  Medicine 

was grog [kava]! (Male, DH001) 
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The majority of participants discussed the positive role of spirituality or religion in helping 

them deal with the stress associated with the crash.  They talked about ‘belief in God’ and 

‘prayers’ as expressions of personal spirituality that protected or comforted them after the 

crash.  These were expressed in the following quotes: 

Another way I dealt with fear was that I would pray… (Male, DH019) 

When I believe, I am helped.  I changed my life… (Male, DH056) 

A minority of participants were ambivalent about the role of religion/spirituality and some 

questioned its relevance. 

Some participants talked about experiences of personal positive growth following their 

traumatic experience.  These included helping others who have been hospitalised, having 

appreciation for people’s kindness and generosity, and even donating blood for others at 

hospital.  They also talked about becoming better persons, being mentally stronger, valuing 

life, and the enormous strength they gained from their families.   

Two out of three women participants in this cohort, talked about their children being affected 

by the crash.  One woman described her children’s reaction when they first came to visit her 

in hospital:  

My children were traumatized when they saw me for the first time after the crash; they were 

scared all the time – frightened to touch me initially (Female, DH141) 

Her children stayed away from her until her facial injuries had healed and it was an 

emotionally challenging time for both her and her children. 

In the social context, a few participants said they “preferred to be left alone” because of their 

mental health problems at that time.  Three male participants talked about not wanting 

visitors because they were repeatedly asked to talk about the crash that was still affecting 
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them mentally at that time.  A female driver preferred to be left alone because the public 

made her anxious. 

In contrast, two participants spoke about wanting to socialise but being limited by their 

physical conditions.  One of the participants suffered memory loss for a few years as a result 

of the knock to his head during the crash.  He described how people at his village thought he 

was “mad or taking marijuana” because of his odd behaviour.  He also described “sleeping 

too easily” while spending time with his peers and that he stopped playing rugby because of 

his memory lapses and body pains.  The other driver who became paraplegic following his 

crash was emotionally affected by the fact that he was not able to participate in community 

activities as effectively as he wanted to.  His disability kept him home-bound most times. 

A few of the participants or their family members spoke about the changes in the family life 

and re-organisation of roles and responsibilities and the financial issues that were 

experienced, expressed in the following quote by one driver’s wife: 

We lost our radio and TV that were bought on ‘hire purchase’…both were re-possessed as we 

were not able to keep up with payments due to financial hardship…..It was a hard life of 

trying to make ends meet. (Wife of DH021) 

One wife spoke about the stress of being a caregiver to a “very jumpy and snappy” husband 

who was frustrated because of the lack of mobility associated with his leg fractures. 

7.4.1.3 Financial Impact 
 

This sub-theme focused on the financial challenges, adjustments and outcomes that 

participants and their families experienced following the crash. 

Both financial struggles and compensations were reported by participants.  The majority of 

participants talked about the financial challenges and adjustments they experienced.  These 
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were in the form of lost employment and not having enough money to support their families, 

making payments for the damaged vehicle, paying for expenses to compensate other family 

members injured in the crash, and legal fees. 

During the two years I was unemployed, the family struggled…” (Male, DH021) 

I was still making payments for the car after the crash even though it was written off.  (Male, 

DH008) 

Many of the participants who were victims of the crash, who did not receive any 

compensation, felt that the ‘at-fault’ driver should have compensated them financially for 

injuries and damages.  

A small proportion of participants reported receiving financial compensation for the crash, 

having car insurance to replace damages, medical insurance to cover medical bills, and being 

paid salary while on sick leave.   

7.4.2 THEME 2: SUPPORT SYSTEMS 
 

This theme describes the participants’ experiences of support following the motor vehicle 

crash.   Three key sub-themes emerged within this category: ‘internal system’; ‘external 

system’ and ‘recommendations for improvement’.   

7.4.2.1 Internal system 
 

This sub-theme focused on the experiences of support received from within the driver’s 

personal environment, such as families, peers from work and socio-cultural groups.  

The majority of participants spoke about the overwhelming positive support of their family 

members and peers. Most of the married participants, spoke of wives, children, siblings, 
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parents, and in-laws providing physical, emotional, financial, and spiritual support, in the 

hospital or at home.   

We were surviving on my wife’s salary of $60-80 per week and we had three children who 

were all still schooling …. My wife worked long hours, doing over time at every opportunity 

so she could bring home a bit more.  She would come home after 10pm every night….. It was 

a hard life of trying to make ends meet. (Male, DH021) 

‘…other family members assisted me so that my wife could have a break from looking after 

me and also return to work. (Male, DH093) 

My in-laws were very helpful…they helped financially and physically.  They took turns to look 

after me and my family – spending the night with us. (Male, DN062) 

Unmarried participants spoke of the physical and emotional support of their mothers, the 

financial support of their siblings, parents and grandparents who paid for daily expenses, 

medical, fines and lawyer fees.   

Many of the Indo-Fijian participants spoke about receiving financial support from their 

families living overseas.  A few of the participants who were psychologically traumatised 

spoke of families being worried for them and constantly watching out for them.  One driver 

said that the crash brought his family together after years of having strained family 

relationships.   

In contrast, a few participants described negative support from families following the crash.   

This was the case for a few participants who were involved in crashes that resulted in the 

injury of members of their extended families.  They spoke about having to face up to negative 

reactions such as blame, disappointment, and anger of their families.  For a few, the crash 

caused tensions with their partners, and for three this resulted in divorce or separation. 
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The support of workmates, friends, neighbours, and religious groups were the other support 

groups highlighted by participants.  These people visited them to provide spiritual, emotional, 

physical and financial support and these were perceived to positively impact their mood and 

to boost their mental well-being.   

The church family visited me to share, pray and to encourage me….This was a great source 

of encouragement for me. (Male, DH136) 

The church community helped out while I was in hospital and even after hospital discharge.  

The people brought food, the wheelchairs and walking frames to help with mobility in the 

house…lots of people helped me. (Male, DH258) 

Close to a third of participants who had been hospitalised for their injuries visited a 

traditional bonesetter to be massaged and have their broken bones or painful limbs wrapped 

in leaves. Most of these participants had suffered significant fractures to their hips and lower 

limbs and testified to their quick recoveries following the massage mostly lasting for four 

days. One driver who had broken both hips described the effect of the traditional massage in 

the following way: 

After 8 weeks of ‘bobo’ [massage]… I walked again…The doctors could not believe what they 

saw….I walked into one of my reviews wearing my high heels again. (Female, DH106) 

7.4.2.2 External system 
 

This sub-theme focused on the participants perceptions of positive and negative experiences 

of support received from the government system.   

 

Some of the participants highlighted the positive support received from the first responders, 

the Police and hospital following the crash.  They spoke about police officers who were “very 

helpful with investigations” and “polite”; hospital staff service who “took good care” of them 
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while they were admitted, expressing gratitude for “being alive”.   One driver praised the 

“quick response of the police, fire and ambulance” given that the crash happened on a 

Sunday.    

In contrast, some participants described the negative experiences of interacting  with some 

hospital staff, who displayed “inappropriate behaviour” or who were “not being attentive to 

needs” during the period of hospitalisation; they also spoke about some police officers who 

were “not friendly”, “rude” , “intimidating”, or who conducted “biased reporting” of the 

crash event.   

A small proportion of participants expressed gratitude for the support of their employers who 

provided paid sick leave, paid for medical costs and fighting for a workman compensation 

payment following their crashes.  An even smaller proportion had medical or vehicle 

insurance support.  

A few participants spoke about the lack of support of their employers or felt that ‘at-fault’ 

participants should have provided some kind of compensation for the injury and damages that 

were incurred.  In an extreme case, a driver who became a paraplegic as a result of the crash 

was retired on medical grounds but had to wait for another four years before he could access 

his pension funds.   

7.4.2.3 Recommendations from Participants for improvements and safe driving 
 

This section describes the participants’ recommendations which generally related to (i) better 

government support system following a MVC; and (ii) road safety and crash-related 

messages.  

Traumatic events have a psychological effect on participants irrespective of whether they 

were hospitalised or not, whether they are ‘at fault’ or not.  Many participants expressed the 
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need for support on the part of those managing them after the crash. One driver had this to 

say: 

Doctors….to have empathy when dealing with patients because most people are broken 

physically and mentally.  They need to be careful about what they say during the critical care 

period.  What they say can affect the healing process of the patient….Not everyone is mentally 

strong. (Female, DH106) 

A few participants who drive as part of their work spoke about their disappointment for the 

lack of support of their employers because they breached road safety rules as expressed in the 

following quotes: 

The company should see that the vehicle is in a good condition before giving it to 

drivers...Drivers should not be told to drive a defective vehicle. (Male, DH021) 

Company needs to stop the long hours of driving... (Male, DN147) 

Some participants highlighted the need for receiving information while in medical care.  For 

example, during hospital admission, a few participants talked about “being angry”, or 

“frustrated” because of restricted movement or “feeling humiliated” because someone else 

other than family had to attend to personal hygiene.  They suggested that being explained 

about their condition, the treatment, expected course of recovery, and what to expect while in 

hospital, would have helped alleviate some of the frustrations and anxieties.  Counselling was 

suggested not only for themselves but for their caregivers as good so that all parties had some 

idea of what to expect and how to deal issues, particularly their psychological issues.  A few 

participants also suggested clear advice from the Police and LTA in terms of information 

about the process and what to expect following a crash as being helpful rather than just 

getting “bombarded with questions”.   
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Some of the participants reflected on the challenges of accessing hospital services as a result 

of the financial problems experienced following the crash.  For example, a few participants 

stated that it was not easy to attend follow-up clinics because of the cost of transport.  A few 

suggested “home visits” or being provided “help with transport to and from the hospital”.  A 

few others were prescribed medications that needed to be bought, which they could not 

afford.  These participants suggested that doctors prescribe them medications that were given 

free of charge at the hospitals or “tablets that were paid for by the hospital”.   In contrast, 

some of the participants did not have issues with hospital care and described receiving “good 

care from hospital”; “being thankful to the hospital staff,” and being grateful for “being 

alive”. 

All the participants provided road safety messages for their families and peers in the hope 

that others will not have to experience what they had lived through.  Many advocated for safe 

driving as illustrated in these  quotes: “don’t drink and drive”; “don’t use cell phones or drive 

with one hand”; and “don’t speed”; some spoke about having “plenty of rest before driving”; 

“being alert”; “wearing the seatbelt”; and  having the right attitude and frame of mind when 

driving.  One driver summarised the traffic safety messages in the following way: 

It’s up to the driver – if they are careful, the road is safe for everyone (Male, DN364) 

Some of the participants provided advice for other participants who may experience crashes 

and suggestions for the Police and LTA: 

What we say and what they write are two different things.  Always double-check police 

statements in a crash that it’s correct and not wrong or false. (Male, DH258) 

LTA needs to check driving record books to see that drivers have ample rest...Before they 

used to check driving book but not anymore. . (Male, DN147) 
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7.5 ALIGNMENT OF QUANTITATIVE MEASURES OF HEALTH OUTCOMES WITH 

OPEN-ENDED RESPONSES 
 

In this study, the investigation of the long-term impacts of car crashes on participants 

employed two approaches.  While the quantitative component of the study (Section 7.3) was 

able to detect changes in health status, and disability, the findings on the psycho-social issues 

and lifestyle habits were negligible. However, driver perceptions of the impacts of the MVCs 

(Section 7.4) provided qualitative information regarding some of these parameters that 

detected no changes on measurement.  For example, the PTSD Scale244  results did not 

indicate any issues; however the in-depth interview that allowed retrospective reflections on 

the event revealed that some participants described symptoms consistent with post-traumatic 

stress at the time of the crash that lasted over a month.  A few others also spoke about having 

travel anxiety, fear and depression.  This could imply that the measures employed may not 

have been sufficiently sensitive to detect more subtle manifestations of psychological 

problems.   

The quantitative component of the survey captured the number of participants who became 

unemployed since the crash, while the open-ended questions captured the experience of being 

unemployed and its impact on the drivers and their families.  Similarly the survey was able to 

determine the number of participants who smoked cigarettes, drank kava and alcohol, while 

the open-ended responses provided a perspective on why some participants turned to these 

substances.   

Additional information captured through the open-ended questions that was not part of the 

outcomes measures (EQ-5D and WHODAS-12) in the quantitative component, included the 

significant roles of spirituality, the extended family, social networks and the government 
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system and how each of these entities contributed positively or negatively to the driver’s 

overall experience of crash and recovery.   

Employing two approaches to measure the long-term health outcomes of participants 

following serious injury-involved crashes proved to be a valuable exercise for this study.  The 

triangulation257 not only confirmed the results of measurement but the open ended responses 

provided contextual meaning to aspects that appeared not to be significant in the quantitative 

analysis, most likely due to the small sample size.  The open-ended responses also provided 

the opportunity to gather additional useful information that was not captured through 

measurement.   

7.6 CHAPTER SUMMARY  
 

The Fiji Car Crash Disability Study used a cross sectional survey to measure the long-term 

health outcomes in MVC participants; and an embedded qualitative enquiry with six-open 

ended questions that explored participants’ perceptions about the impacts of serious injury-

involved crashes on their lives.   

The first component specifically examined the long-term health outcomes, specifically, the 

prevalence of disability and HRQoL of MVC participants in Fiji using the EQ-5D and 

WHODAS.  Common problems reported included pain, being emotionally affected, difficulty 

with standing up for long periods and walking long distances. Pre-injury characteristics of 

being older, reporting poorer health and depressive symptoms at baseline appear to predict 

poorer longer-term quality of life and significant disability.   

The information gathered from the open-ended questions provided evidence of the impacts of 

the crash on the participants and their families.  The findings clustered around two major 

themes: ‘impacts of the crash’ and ‘support systems’.  The ‘impacts’ theme focussed mainly 
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on the participants’ experiences of the physical, psycho-social and financial impacts of the 

crash.  To cope with their situation, some turned to soporific substances such as alcohol and 

kava to help ease body pain, and flashbacks, for a few, cigarette smoking helped to “clear the 

mind”, and for most, the spiritual dimension played an important role to soothe the mind and 

offer comfort and hope.  

The ‘support systems’ theme looked at the support ‘internal’ to the driver’s immediate family 

and social environment; the support ‘external’ to the driver, mainly looking at the 

government services attending to or available to the crashed driver; and the participants 

recommendations for better support.   

Wives and children of participants, parents, grandparents, siblings, in-laws, peers at the 

workplace and the community were described as sources of physical, psychosocial, spiritual 

and financial supports within the driver’s ‘internal’ environment.  An interesting find was that 

many Indo-Fijian participants received financial support from their families overseas.  

Among this group, it was not uncommon to have in-laws taking care of the sons-in-law, a 

practice that was not seen among indigenous Fijian participants and most likely due to 

cultural taboos in the latter group. 

The government services were mostly described in the context of hospital care and police 

crash investigations. Participants’ perceptions of better care strongly reflected the need to 

support their mental health well-being.  Politeness and empathy of medical staff and police, 

psychological support through counselling for driver and families about what to expect in 

hospital and out of hospital, receiving information from police and LTA that assisted with the 

crash investigation process and equitable medical care that was mindful of participants 

financial situations were expressed as important for their recovery.  Participants highlighted 
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the importance of road safety messages in the hope that no driver experiences the same 

unfortunate and life-changing predicament that they have had to endure for quite some time. 

The discussion of the findings, including the strengths, limitations and implications of the 

study are presented in Chapter 8.  
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CHAPTER 8: DISCUSSION AND CONCLUSION 
 

8.1 INTRODUCTION 
 

The main aims of this thesis were to investigate the role of kava use in serious injury-

involved motor vehicle crashes (MVCs); and to measure the long-term health outcomes of 

drivers following serious injury-involved MVCs. This final chapter synthesises the key 

findings from the two primary aims investigated in this thesis.  The relationship of these 

findings to previous research, alongside an appraisal of the strengths and limitations of the 

studies are also considered.  Finally, the implications for research and prevention are 

explored and the chapter closes with some concluding remarks.   

8.2 WHAT IS ALREADY KNOWN ABOUT KAVA’S EFFECT ON MOTOR VEHICLE 

CRASHES, ROAD TRAFFIC INJURIES, OR DRIVING PERFORMANCE? 
 
Anecdotal evidence based on routinely collected Police data suggests that kava may play a 

role in MVCs in Fiji.  Therefore, to establish what is currently known about the relationship 

between kava use and MVCs, MVC injuries, or driving performance, a systematic review 

was undertaken (Chapter 2).   

The review found no published studies quantifying the effects of kava on MVCs or related 

injury.  However, four experimental studies examining the effects of pharmacological doses 

of kavalactones on cognitive and visuomotor performance using computer-based driving 

simulation were located that had been conducted in Germany118, 119 and Australia.120, 121  

There was weak evidence of slowed reaction time,119 and one study found the visuo-motor 

performance on driving simulation to be significantly impaired when kava was consumed 

with alcohol.120 The heterogeneity in exposure dosage and preparation made the meta-

analyses of pooled data inappropriate for this review.  
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 The strengths of this review included the use a systematic evaluation of the published 

literature using a comprehensive, reproducible search strategy with no language restrictions, 

conducting a critical appraisal and synthesis of the evidence using applying recommended 

criteria.117  The limitations included the potential risk of publication bias with significant 

findings more likely to be published.258  Many computerised databases are less likely to index 

publications in languages other than English and are biased towards studies from high-

income countries. It is noteworthy that all eligible studies in this review were conducted in 

high income countries (Germany and Australia), although the consumption of kava 

(especially its recreational use) is most common in low and middle-income Pacific Island 

countries and among Aboriginal peoples in the Northern Territories.  

The four relatively small eligible studies located found no significant adverse effects of kava, 

however, they may have had inadequate statistical power to identify modest effects that could 

be important in natural settings (e.g., roads). The suggestion of a slowed reaction time on 

driving simulator performance identified in this review, although not significant, is consistent 

with findings from a previous review by La Porte et al.,104  which examined the cognitive 

effects of pharmacological doses of kava more generally.104  One of the 10 studies in La 

Porte’s review found that compared to placebo, reaction time was slower at higher kava 

dosages leading the authors to suggest that kava is likely to have a negative impact on tasks 

requiring motor skills, such as driving and operating of heavy machinery.259   

Sarris et al.,107 noted that differences in kava effects observed in research may relate to 

differences in preparations, quantity and potency of the kava consumed by the study subjects.  

There is also uncertainty about the likely impact of kava used in combination with alcohol, as 

apparent in the conflicting findings from two trials included in this review.119, 120  In addition, 

evidence from experimental studies on the effects of pharmacological doses of kava on 

driving performance remains equivocal.  More particularly, the doses administered  (180 – 

146 
 



300 mg) were substantially lower, (possibly 50 to 100 times less potent) than those 

commonly consumed in recreational settings, where an individual can consume 10 to 20 

‘bowls’ containing up to 2 grams kava lactones.43, 106, 121, 260   The review confirmed that the 

extent to which kava is an important risk factor for injuries in general, and MVCs in 

particular, is unknown and requires further research.  

In summary, the systematic review found equivocal evidence limited to experimental studies 

using simulated driving settings, so that the contribution of kava to MVCs remains unknown. 

These findings suggest that observational research designs with appropriate controls (e.g., 

case-control or case-crossover studies) that also consider relevant context-specific 

confounding variables could provide ethically and conceptually sound approaches for 

controlled motor vehicle research to elucidate the contribution of recreational kava use to risk 

of MVCs at a population level.  

8.3 IS THERE AN ASSOCIATION BETWEEN KAVA USE AND THE RISK OF FOUR 

WHEEL MOTOR VEHICLE CRASH INJURIES IN FIJI?  
 

To address the research gap identified in the systematic review of the published literature 

(Chapter 2), a secondary analysis of population-based case-control data from the TRIP study 

was undertaken to investigate the role of kava use in MVCs resulting in hospitalisation or 

death in the Viti Levu region, Fiji (Chapter 3).  Cases comprised four-wheeled motor vehicles 

involved in a crash in the study base where a road user (driver, passenger or pedestrian) died 

or was hospitalised for 12 hours or more during the study period. Controls comprised a 

random, population-based sample representative of motor vehicle ‘driving time’ on public 

roads in Viti Levu, and therefore a driver’s exposure to crash risk.  The findings in relation to 

previous research will now be discussed and the strengths and limitations will also be 

described.    
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8.3.1 ACUTE KAVA USE AND RISK OF MOTOR VEHICLE CRASH INJURIES 
 

The results revealed a four-fold excess in the odds of crash involvement associated with 

driving within 12 hours of consuming kava. This finding remained significant after 

adjustment for the confounding factors measured in this study including self-reported alcohol 

use. The related population attributable risk suggests that avoiding driving following kava 

consumption in the previous 12 hours could reduce the population burden of MVCs resulting 

in hospitalised or fatal injuries by up to 18%.  Frequent use of kava over the previous 12 

months was also associated with increased odds of injury-involved crashes. To our 

knowledge, this is the first study to investigate the contribution of kava use to MVCs.261 

This study was not designed to examine the risk posed by therapeutic doses of kava as found 

in herbal remedies. However, the findings support concerns raised by previous researchers 104, 

121 and the media 262, 263 about driving after consuming kava. The Fiji Land Transport 

Authority has proposed banning drivers of public service vehicles from consuming kava 

while driving in the course of work-related activities,264 revealing increasing support by 

policymakers to discourage driving following kava use.  However, implementing and 

monitoring this strategy remains challenging in the absence of readily accessible objective 

measures of recent kava use and inadequate information on the levels of kava that are of 

greatest concern.141  

The concerns raised by the findings of this study do not discount some therapeutic benefits of 

kava, nor do these counter the social and cultural significance of this beverage in Pacific 

communities where it is commonly consumed. However, as with alcohol and substances that 

have sedative effects, kava could influence crash risks through theoretically plausible 

biological mechanisms. For example, the GABAergic effects following the ingestion of large 

doses of kava include impaired performance on tasks requiring high cognitive demand and 
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visual attention,41, 43, 265 and prolonged reaction times in neurocognitive function tests 259, 266 

Although experimental studies suggest that pharmacological doses (180 – 300 mg 

kavalactones) of kava produce relatively little effect on driving performance,104, 118-121 the 

doses investigated were substantially lower (50 to 100 times less potent) than those 

commonly consumed in recreational settings.267 

The extent to which alcohol potentiates crash risk due to kava requires further investigation. 

A human experiment conducted by Foo and Lemon revealed that kava alone (in doses found 

in anti-anxiolytic herbal medications) had no effect on the measures of sedation, cognition, 

motor coordination, intoxication and willingness to drive a car.120 However, larger negative 

effects were detected when kava was combined with alcohol, and this effect was greater than 

the negative effects of alcohol alone. While the current study did not observe a significant 

interaction with alcohol (which may relate to the limited statistical power to investigate this 

interaction), the experimental data suggests the risks of kava could be greater in the context 

of co-ingestion of alcohol, a practice (“wash down”) that is reasonably common in Fiji.42  

8.3.2 STRENGTHS AND LIMITATIONS OF THE STUDY 
 

In this population-based, study case ascertainment was likely to be complete given the 

prospective recruitment strategy implemented at all hospitals and mortuaries receiving trauma 

patients in the region, minimising recruitment bias. Controls were sampled in proportion to 

the amount of driving undertaken in the study base. Using this approach is methodologically 

more robust compared with recruiting from an existing licensed driver database or vehicle 

register which do not account for driving time, as noted in the literature.131, 147, 268, 269  The 

proportion of usual kava drinkers (once/month to daily) in the study control group (42%)  is 

consistent with a WHO NCD STEPS survey conducted in Fiji in 2002 which found 46% of 

people as current kava users in the past 30 days.42  Similarly, the over-representation of males 
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in the kava user group supports observations reported in other literature.42, 97, 270  Regardless 

of these similarities, the issue of relevance for the comparisons of interest in this study is the 

prevalence of kava use among the driving public in Fiji, taking account of ‘driving time’. 

However, the findings must be interpreted in light of several limitations:  the amounts of kava 

consumed in the 12 hours prior to driving were based on self-reports from drivers; the 

quantities of kava consumed could not be standardised because of variations in kava 

cultivars, variable concentrations and drinking cup sizes. Objective assessment of kava 

remains a challenging issue in the Pacific in the absence of standardised laboratory testing. 

This study also did not gather information about environmental factors such as roading 

design, traffic flow, and other road engineering factors that may have played a role in the 

MVCs in this study. 26, 271, 272  

While relatively few case records had missing information in key variables kava use relevant 

to this analysis, proxy reports may have resulted in misclassification of some exposure 

measures. However, a sensitivity analysis excluding proxy data (relating to deceased drivers) 

found the influence on the effect estimate to be minimal.  Differential recall of information by 

cases and controls can result in recall bias.273  The methods used to minimise recall bias in 

this study included the standardised administration of identical exposure questions for drivers 

linked to a specific event (crashes for cases and a roadside stopping site for controls). While 

good response rates were achieved, those who did not respond may have differed 

systematically from those who did with respect to relevant exposures.  

In the multivariable regression models, estimates were adjusted to control for factors known 

to be associated with poor response, such as age and socio-economic status, as well as other 

demographic, lifestyle and travel-related variables.  However, residual confounding due to 
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misclassified or unmeasured variable remain a possibility, is a common challenge with 

observational designs.274, 275  

8.3.3 MEANING OF STUDY FINDINGS  
 

The findings of this study suggest that driving following the recreational consumption of the 

kava beverage was associated with an excess risk in serious injury-involved MVCs in Fiji.  

Further research is required to establish if lower doses of kava as found in some herbal 

remedies is associated with MVCs, to examine patterns of consumption that pose the greatest 

MVC risk and the dose-response relationships more generally.  For now, the precautionary 

principle (similar to those provided by some regulatory agencies in high-income countries), 

112, 121, 276  would suggest that avoiding driving following kava use should be an explicit road 

safety target, particularly in communities like Fiji where recreational use is common. 

8.4 THE CONSEQUENCES OF MOTOR VEHICLE CRASHES IN FIJI 
 

The second aim of this thesis was to examine the long-term health outcomes of drivers 

following serious injury-involved MVCs, in particular the prevalence of disability and 

HRQoL.   This was achieved through the development and conduct of the Fiji Car Crash 

Disability (FCCD) Study.   

This next section summarises the two main activities that were undertaken to develop the 

questionnaire that was employed in the FCCD study: 1) A literature review on generic health 

outcome measures (Chapter 4); and 2) the development and pre-test of the data capture tool 

(Chapter 5, Study 1).  The chapter concludes with the main findings of the FCCD study 

(Chapter 7, Study 2), the strengths and limitations of the research undertaken, and 

implications for policy and research. 
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8.4.1 HEALTH OUTCOMES FOLLOWING INJURY: HOW HAVE THEY BEEN 

MEASURED IN LOW-AND MIDDLE-INCOME COUNTRIES?   
 

The literature review (Chapter 4) explored the range of health outcome measures that have 

been used to assess the impacts of injury in LMICs; and assessed the ability of the identified 

measures to capture the range of negative impacts of injury using the LOAD framework and 

aspects of Pacific health and well-being captured in the Fonofale model.   

The review located 30 studies from 11 LMICs   assessing injury outcomes mostly commonly 

related to spinal cord injuries (SCIs), war-related injuries, and traumatic brain injuries (TBIs). 

No Pacific studies were located. The SF-36 and WHOQOL-BREF were the most frequently 

used HRQoL instruments in the LMICs studies located. The review highlighted that  

measuring the population burden of injury is complex and this task is made more problematic 

when there is lack of clarity or consistency about the definition and measurement of QoL.176 

Based on the Gill criteria for QoL assessment,177 many of the papers reviewed had not 

distinguished  between QoL and HRQoL and what they intended to measure. This distinction 

is important as HRQoL assesses the effects of illness and treatment on overall health status 

and well-being whereas QoL looks at both health and other factors not directly related to 

health such as housing, occupation, transportation, income and other perceptions of the 

immediate environment. The review also found that some of the papers defined QoL 

according to the generic instrument used.  This was inappropriate given that generic 

instruments measured a variety of conditions.  These constraints have been reported to hinder 

practical interpretation of HRQoL studies so that many clinicians are quite sceptical and 

reluctant to accept the legitimacy of HRQoL research.177, 277   

The two content analyses using the injury LOAD framework and the Fonofale model were 

conducted to see if 1) injury and cultural domains were captured by the identified measures, 
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2) to assist the candidate in selecting the most appropriate measures to use for the FCCD 

study; and 3) if there was a need to include supplementary measures relevant to the Pacific 

context.  The content analysis revealed that the SF-36 tool covered the least amount of 

concepts contained in the injury LOAD framework compared to the other generic measures 

(e.g. EQ-5D, and WHOQOL-BREF).  Previous injury studies that linked SF-36 content to 

injury concepts as measured by the International Classification of Functioning, Disability and 

Health (ICF) framework, also reported minimal linkage with SF-36. 189, 278 190   The second 

content analysis using the Fonofale model also found that SF-36 captured the least number of 

concepts relevant to Pacific health and well-being as compared to a generic instrument like 

the EQ-5D.  A study in New Zealand indicated that the SF-36 summary scores had problems 

relating to validity in Pacific populations in New Zealand, suggesting that distinction between 

the physical and mental summary scores did not partition in the same way as they did for 

New Zealand European respondents.279  A notable absence in the identified measures was the 

assessment of the spiritual and cultural aspects of the Fonofale model.  In the absence of 

scales that can specifically measure ‘cultural values and beliefs’, the inclusion of spirituality 

or personal beliefs scales (e.g. Spirituality Index of Well-being Scale, WHO Quality of Life-

Spirituality, Religion and Personal Beliefs (WHOQOL-SRPB))66, 234, 280, 281  should be an 

important consideration for burden of injury studies in Pacific settings. 282-284    

This review used a systematic search strategy and examined four medical and social science 

databases.  However, non-English studies were excluded, and therefore studies that may have 

been relevant to this review could have been missed.  The search was restricted to published 

literature in the electronic databases so that loss of publications and selection bias could not 

be ruled out. The review was restricted to generic outcome measures to assess injury 

outcomes in adults only so that disease-specific measures such as burns specific scales and 

the paediatric group were excluded.  It is acknowledge that for the content analysis exercise, 
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it was difficult to link outcome measures, concepts and categories of each HRQOL measure 

to the LOAD framework and the Fonofale model in a uniform manner because of the 

subjective nature of the exercise. The content analysis highlighted the absence of an 

“environmental domain” in the LOAD framework so that some of the generic measures with 

an environmental domain were not considered in the linking process to score content density 

of each measure against the LOAD framework.  This exercise also highlighted categories in 

the injury LOAD framework and the Fonofale model of Pacific health and well-being that 

could not be captured by the generic measures (e.g. spirituality, family support).    

 
Lastly, an outcome measure that was notably absent in this review and that is well-suited for 

the assessment of injury and disability is the WHO Disability Assessment Schedule II 

(WHODAS II). 232, 285  Like the WHOQOL-BREF, the WHODAS II was developed to be 

used across cultures. Although the WHODAS II instrument does not capture the impacts of 

environmental factors like the WHOQOL-BREF,190, 286, 287  it does measure difficulties due to 

health conditions and monitors activity limitations and participation restrictions as described 

in the International Classification of Function, Disability and Health ICF framework. 191, 285, 

288   

The findings of this review highlight the importance of considering relevant context-specific 

theoretical frameworks when selecting appropriate outcome measures for injury studies in the 

Pacific setting.  

 

8.4.2 DEVELOPMENT AND PILOT OF A QUESTIONNAIRE TO MEASURE HEALTH 

OUTCOMES FOLLOWING RTI IN FIJI (STUDY 1) 
 

Drawing on the findings from the literature review described in Chapter 4, a questionnaire 

was developed to measure longer-term health outcomes, specifically, disability and HRQOL 
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following serious MVC related injury in Fiji.  The instrument was piloted in a face-to-face 

interview with 12 adults (26 to 78 years) with acquired disabilities. The questionnaires were 

administered face-to-face. The key issues identified with the questionnaire included item 

comprehension, confusion with time-related questions, definitions, response options, recall 

and questions that were perceived as the same, complex, or ambiguous (cognitive 

interviewing method). The ‘conditional pre-testing’ revealed that respondents felt the need to 

talk further about contextual issues that were not captured by the questionnaire. Based on this 

feedback the questionnaire was revised to make items more easily understood, and changing 

several of the close-ended questions to open-ended format to allow contextual information to 

be recorded.   The cultural introductions and the informal “talanoa” approach with 

participants were seen as key to effective engagement with participants and positively 

influencing recruitment rates. The ‘talanoa’ method for Pacific research has been described in 

literature as a culturally acceptable way of engaging with Pacific peoples.35, 179, 236    

The face-to-face interviews helped to ensure the completeness of data. The connection with 

the health and disability stakeholders in Suva who assisted with the recruitments and 

meetings was a key success factor. Being indigenous, the lead researcher was able to 

communicate and establish relationships with ease with stakeholders and respondents while 

observing cultural etiquette.  The use of the health outcomes questionnaire in both injury and 

non-injury respondents demonstrated the flexibility of the questionnaire to measure outcomes 

for different acquired health conditions other than injury.  The pilot confirmed the value of 

‘cognitive interviewing’ and ‘conventional pre-testing’ as methods to pre-test a survey 

instrument and enable the research team to see the appropriateness and possible complexities 

of the proposed questionnaire.  The pilot also provided an understanding of the logistics and 

processes around recruitment, follow-up and cultural contexts.   However, there were some 

limitations: items that were not easily understood were translated by the interviewer or a 
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family member, which could have introduced  item bias;289  ‘Cognitive interviewing’ may not 

have captured the views of the less articulate or those who could not verbalise their thoughts 

and therefore could discriminate against these groups;182, 206, 290  not all those interviewed 

were injury cases, which is the focus of the FCCD study but their perspectives were just as 

relevant especially in the assessment of functional outcomes.   In addition, the participants 

were predominantly indigenous Fijians and therefore may have missed issues for  Indo-

Fijians who make up over 35% of Fiji’s population.214  .   

 
This pilot demonstrated the value of pre-testing a health outcomes questionnaire in a Pacific 

setting to ensure that questions and methods were understood and culturally appropriate.   It 

also highlighted the potential to collect high quality data on the impacts of MVCs on 

individuals and their families, using validated health outcome measures, and questions that 

capture aspects of  injury as it relates to the LOAD framework, 165 and  cultural and spiritual  

adaptations for individuals and their families as it relates to the Fonofale model. 7  

  

8.4.3 FIJI CAR CRASH DISABILITY STUDY (STUDY 2) 
 

The Fiji Car Crash Disability (FCCD) Study aimed to follow up 136 eligible crash drivers 

previously enrolled in the TRIP study 10 years following their index MVC to measure the 

long-term impacts of MVCs.  However, due to challenges locating drivers contact was only 

made with 32. Participants were interviewed face to face using a questionnaire that was 

developed by the research team (led by the candidate) and previously described (see Chapter 

5 and Section 8.4.2). The questionnaire had two main components: a quantified measurement 

of recent health and an open-ended enquiry of perceived impacts of the crash.by the drivers.  

Responses to the open-ended questions were recorded as hand-written notes by the candidate.   
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8.4.3.1 Main findings 
 

Health status assessment showed that pain/discomfort was the most prevalent problem among 

the 32 drivers.  Bivariate analyses suggested that drivers reporting some problems in the 

domains of mobility, usual activity, and anxiety/depression had poorer health (as measured 

by the EQ-VAS), compared to those that reported no problems in these domains.  The 

assessment of function revealed difficulty with standing up for long periods (e.g. 30 minutes), 

walking a long distance (e.g. 1 km); and having emotional difficulties.  Pre-injury 

characteristics of being older (≥45 years old), reporting poorer health (‘fair to poor’) and 

having depressive symptoms at baseline appeared to predict longer-term poor health and 

significant disability (WHODAS score ≥10).   

The open-ended enquiry component suggested that the negative consequences of road trauma 

continued long after the crash. Most drivers talked about experiencing some degree of 

psychological difficulty irrespective of injury severity and even in the absence of injury in the 

weeks and months after the crash.   Symptoms suggestive of post-traumatic stress, 

driving/travel anxiety, guilt and depression were common.   This was in contrast to the results 

of the quantified measure244 for PTSD symptoms at the time of the interview that detected no 

problems in the drivers suggesting recovery from psychological stress related to the crash.  

Physical difficulties were reported in the context of chronic intermittent pain over injury sites 

that would restrict mobility.  Financial difficulties were discussed in the context of lost 

employment, crash-related expenses and legal fees, causing worry, anxiety and uncertainty 

for affected drivers and their families. 

During the period immediately after the crash, family members, (including wives, children, 

parents, and other extended family) and peers played significant roles in the driver’s 

immediate family and social environment (‘internal system’), providing physical, financial, 
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psycho-social and spiritual support during the recovery period.  In contrast to indigenous 

Fijians, drivers of Indo-Fijian ethnicity received substantial financial support from families 

living overseas to help pay for medical bills and for family support.  While spirituality played 

a key role for mental and emotional well-being for most drivers, a few reported turning to 

soporific substances (e.g. alcohol, kava) and cigarette smoking to ease the flashbacks, bodily 

pains and clearing the mind.   For the ‘external system’ of support (i.e. government and other 

services other than the driver’s immediate family), most drivers described their interactions 

with medical staff and with the Police.  For some drivers, the hospital and Police personnel 

were polite and helpful; for a few others, these people were described as unfriendly and 

impolite, and adding to their burden.  In terms of services, some drivers felt that counselling 

support of the drivers to alert them to psychological/emotional issues that may arise post-

crash; others mentioned the need for appropriate follow-up by hospitals that must factor the 

presence of likely financial challenges post-crash; clear communication and ample 

information about expectations of a police crash investigation was also recommended. 

8.4.3.2 Strengths and limitations of the study 
 
In this study, the conduct of face-to-face interviews supported clarifications of questions and 

minimized the likelihood of missing data; and because the study had previously-collected 

pre-injury data, there was less likely to be any recall bias.   The open-ended enquiry 

component permitted drivers to describe their experiences of what they perceived the impacts 

of the crash to be on their personal lives.  Not only did this approach provide in-depth 

understanding of what the impacts of non-fatal crashes looked like in an LMIC setting like 

Fiji, but it also provided context to the quantitative measurements of the health outcomes. 

This approach was advantageous as it permitted the exploration of the impacts of crash, an 

area that was not clearly understood in the context of Fiji.   
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There were several limitations to this study. In particular, the long lag period between the 

index crash assessment and the follow-up 10 years later contributed to a poor response rate 

potentially resulting in biases that could threaten the validity of the findings, and a small 

sample size that impacted on the precision of estimates and Type 2 errors in significance 

testing.  The absence of an appropriate control and/or population normative data, as well as 

follow-up points along the way to establish trajectories means that it was not possible to be 

confident that the adverse health outcomes identified in the health status assessments were 

entirely (or even largely) due to the index injury.  Therefore, the findings have been used to 

generate hypotheses of possible patterns of health outcomes following serious injury in a 

driver population in Fiji.  The WHODAS-12 assessment used the simple scoring method and 

this limited the ability to conduct cross-group comparisons.232  The responses to the open-

ended questions were recorded as paraphrased notes or short direct quotes of participants, this 

approach may have not adequately captured all of the driver responses. 

8.4.3.3 Meaning of Study Findings 
 

The findings confirm available evidence from several follow-up studies conducted in high-

income countries that reported physical,50-54, 56 psychological,51, 54, 56, 291, 292, 62 and social 56, 58 

consequences of RTI persisting for years after the crash.  These studies found substantial 

minorities with continued physical and psychological difficulties long after the index car 

crash. 

This study suggested that older age and depression prior to the crash were associated with 

worse health outcomes. A French study of drivers one year after the car crash injury found 

that being older (≥35 years) and pre-injury psychological history were among predictors for 

poor QOL and unsatisfactory health state.293  Similarly, an Australian study measuring 

quality of life outcomes in a cohort of persons who had sustained a minor injury in a road 
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crash found that for each 10-year increase in age at baseline was significantly associated with 

decreased EQ-5D VAS scores at follow-up.  Moderate anxiety, depression and poor or fair 

health pre-injury were associated with significant decreases in EQ-5D VAS scores (worse 

quality of life) at follow-up.294 

Additional information captured through the open-ended enquiry identified the significant 

roles of the family, social networks and spirituality and how these entities within the driver’s 

immediate environment (internal system) provided the majority of the support required after 

the traumatic event.  The government system as the ‘external system of support’ was 

described in the context of hospital care and police crash investigations. Drivers’ perceptions 

of better care strongly reflected the need to support their mental health well-being.  Politeness 

and empathy from service providers, psychological support through counselling services and 

clear communication/briefing about what to expect while undergoing hospital care and crash 

investigations were recommended.   

Despite methodological limitations, the FCCD study contributes to the sparse literature on 

longer-term outcomes of MVCs in a cohort of drivers in a LMIC setting like Fiji.  While 

attribution of functional limitations to the crash per se cannot be assumed, the findings 

suggest ongoing physical and psychological issues needing attention in drivers who survive 

serious injury-involved MVCs.  Additional information gathered from open-ended enquiry 

also highlighted issues relating to social and financial difficulties, coping mechanisms and 

existing support structures reflected  in the Fonofale model of Pacific health and well-being, 

where family, culture, and spirituality play important roles.166  However, the open-ended 

enquiry also identified a gap in service in the context of counselling and receiving 

information.    
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8.5 IMPLICATIONS FOR POLICY, PRACTICE AND FUTURE RESEARCH 
 

The policy and research implication of the work undertaken in this thesis can be summarised 

into four main areas: a) contextual risk factors for MVC; b) measuring the burden of MVCs 

in the Pacific context; c) measuring disability with parsimony in the Pacific context; and d) 

addressing unmet needs of those who survive a non-fatal event such as a MVC. 

8.5.1 CONTEXTUAL RISK FACTORS FOR MOTOR VEHICLE CRASH INJURY 
 

 Existing research has improved the understanding of factors that increase the risk of MVCs 

globally; however, this research evidence is largely (although not exclusively) drawn from 

studies undertaken in high income countries. Consequently, risk factors that are more 

prevalent in LMICs settings are likely to be overlooked or under-reported and inadequately 

addressed. For this reason, the World Health Organization recommends the conduct of high 

quality research on risk factors important to local contexts so that the development, 

implementation, monitoring and evaluation of road safety interventions are of meaningful and 

relevant.2  For example, calls have been made to investigate khat (a naturally occurring 

amphetamine) ingestion in Ethiopia and other parts of east Africa and its role in driver error 

and crashes.295 

In the context of Fiji, the case control analysis identified recreational kava use as a risk factor 

for road traffic injuries. The concern with kava is that unlike alcohol and other drugs,84, 296-300 

the doses associated with impaired driving remains unclear and further research is required in 

the development of objective ways to measure the amount of kava consumed and the patterns 

of consumption that pose the greatest MVC risk.  In the absence of this evidence, the 

precautionary principle would suggest that avoiding driving following kava use should 

remain an explicit road safety target in Fiji where recreational kava use is common.    
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Acknowledging the cultural, spiritual and economic implications of kava, practical steps 

recommended for the translation of this research need to involve several related steps, 

including:  

1) undertaking community and political consultation in the framing of the kava 

prevention message;  

2) working with existing stakeholders such as the Fiji Land Transport Authority 

and the Methodist Church (largest Christian denomination in Fiji) who have 

been in the forefront of addressing the issues relating to the negative effects of 

kava on driving, productivity and family life;264, 301  

3)  publicly endorsing the work of the Land Transport Authority who have 

previously tried to curb kava drinking in taxi stands for public safety302 to 

demonstrate that the strategy was in line with the evidence generated by the 

kava analysis in this study.   

4) Supporting the Fiji Government’s “no kava” policy in government offices 

recognising that excessive kava affected productivity in the workplace.303 

 

8.5.2 MEASURING THE BURDEN OF MOTOR VEHICLE CRASHES IN THE PACIFIC 

CONTEXT 
 

The findings from this study indicate that the burden of motor vehicle crashes in Fiji is 

considerably greater than what is routinely highlighted through police and hospital-based 

reports as traffic fatalities and acute hospitalisations.  The FCCD study addressed an 

important gap in current literature to describe the long-term impacts of non-fatal crash 

injuries in a middle-income setting like Fiji, as little is known about these impacts.  This was 

considered an important step to providing a complete picture to the burden of road traffic 

crashes.  Our data suggests that preventing crashes in Fiji requires greater emphasis beyond 
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current reporting, to include measures that track longer-term impacts of RTI relating to 

HRQoL, productivity, RTI-related disability, medical and other resource costs, all of which 

impose financial and economic costs to families and society as a whole.  Presently, the long-

term consequences of RTIs are less clear suggesting that Fiji may be measuring just the “tip 

of the injury iceberg”.67, 304, 305   

In recent years, RTI prevention plans and strategies have been implemented at national and 

regional level targeting road traffic injury.  These include  the Fiji Decade of Action for Road 

Safety National Action Plan 2011-202049 and the Ministry of Health and Medical Services 

National Strategic Plan, 2016-2020.306  The targets defined and the indicators used to monitor 

these targets rely solely on statistics relating to hospital admissions and fatalities. However, 

as the findings of this study show, the inclusion of reliable indicators to monitor long term 

disability should be included among performance indicators to evaluate road safety 

initiatives.  There is a gap in the availability of disability indicators, an area that will require 

further research investment.  Based on these findings, it is recommended that the Ministry of 

Health, as the key stakeholder for health data, take the lead in addressing the gap in 

information relating to non-fatal outcomes of injury or disability and that they develop a 

national minimum data set for injury for inclusion in health indicators list.  This would not 

only be in line with the Sustainable Development Goal 3 to correctly estimate the costs 

related MVCs and injury in general, but also the high burden of non-communicable diseases 

(e.g. heart disease, strokes, diabetes) in Fiji and its non-fatal outcomes resulting in 

disability.307-309 

The indicative information in this study requires confirmation using a larger cohort of crash 

drivers in Fiji with several assessments points (e.g. at crash, 3 months, 6 months, 2 years) 

over time to describe the trajectory in health status from short to longer-term health outcomes 

of the injury burden.253, 291, 310 Assurance of the validity and psychometric properties of 
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outcome measures in Fiji, and qualitative research providing a more in-depth exploration of 

the post-crash experiences also require more attention.  

8.5.3 MEASURING DISABILITY WITH PARSIMONY IN THE PACIFIC CONTEXT 
 

Disability is multi-faceted phenomenon that affects the physical, social and mental health 

well-being of affected individuals.  The FCCD study revealed that it was possible to gain 

information across a range of domains relating to long term health outcomes and disability 

using existing validated instruments (e.g. WHODAS 2.0, EQ-5D, PTSD short screen).  

Combining these measurements with open-ended enquiry provided understanding regarding 

the experience of disability, restricted function, and accompanying challenges to adaptation 

for the participant and the family.  For the Fiji context, the use of a mixed method approach 

provided a practical alternative to multi-dimensional measures that would have imposed an 

unacceptable response burden to the participants.  The open-ended enquiry also provided an 

avenue for participants to describe their perspectives of health and wellbeing in areas that do 

not get much attention in commonly used quantitative measures.  The two key areas that 

played pivotal roles in participants’ perceived physical, mental and social well-being were 

spirituality and family support (reflective of the Fonofale model).  These study findings 

highlight the importance of including measures that capture domains related to spirituality 

and family support when considering health outcomes’ studies in the Fiji context.   

8.5.4 ADDRESSING AN UNMET NEED OF THOSE WHO SURVIVE A NON-FATAL 

MOTOR VEHICLE CRASH 
 

 
The FCCD study found that all the participants irrespective of whether they were hospitalised 

or not suffered some degree of psychological trauma as a result of the MVC. The 

psychological trauma affected their ability to think clearly, their daily activities and the way 
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they interacted with others. The lack of counselling was identified as a gap in service during 

the early days following the crash.  The major hospitals in Fiji engage non-governmental 

organisations (NGOs) to provide counselling for its patients,311, 312 but the quality and 

accessibility of these services are unclear.  The findings from this study suggest that apart 

from specialist medical treatment, psychological interventions (to address social stresses such 

as lost employment, pain, guilt, legal issues), capitalising on the support of existing family 

and social structures, may be key to improving long term health outcomes following non-fatal 

MVC events.68,75,81  Several studies show that psychological interventions in the post-injury 

recovery phase can prevent the development or escalation of subsequent psychological 

symptoms commonly seen following traumatic injury such as PTSD and depression.313-316   

In light of these findings, activities recommended to ensure the translation of findings from 

the FCCD study into public health action include:  

1) Promoting awareness and education about the impacts of MVCs through 

community stakeholders (e.g. Ministry of Health, Police, Transport 

Authority, Rehabilitation);  

2) Advocating for counselling services (e.g. Empower Pacific, faith-based 

organisations) to be strengthened, appropriately resourced, and offered as 

part of the management for all victims of MVCs.   

3) Enabling the involvement of existing support services such as faith-based 

organizations to help support victims of MVCs 

The perspectives of the caregiver (mainly family members) was not fully examined as a way 

to validate the perspectives of the driver and to shed light into the caregiver burden,317 

especially that of women and adult children.  Further investigation is required to assess and 
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implement appropriate interventions that can mitigate longer-term psychosocial sequelae 

following injury Fiji.   

8.6 CONCLUSION 
 

Road traffic injuries remain a growing public and economic problem requiring effective 

prevention to promote safety.  For a middle-income country like Fiji, much work is still to be 

done in the area of non-fatal injury/disability.  While national indicators are available to 

monitor RTI and road safety, these are limited to assessing deaths and hospitalisations.  There 

is a gap in the availability of non-fatal injury or disability indicators, an area that requires 

greater investment. 

Future research must develop epidemiological approaches that capture and collate robust 

evidence to correctly estimate the burden of RTIs, monitor non-fatal outcomes/disability, 

guide the planning of appropriate services, and also to evaluate road safety initiatives.   

Aspects of the interventions recommended here for non-fatal injury/disability patients may 

also benefit other hospitalised groups such patients surviving the sequelae of other non-

communicable diseases (e.g. cancer patients, diabetic amputees, stroke patients), a problem 

that is on the rise in most Pacific island countries.318, 319   
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