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Abstract 

 

A burn injury represents perhaps the widest spectrum of any form of trauma.  Burns 

occur in all age groups, and the impact on general health outcomes may range from 

the minor requiring no treatment, through to the very severe, where the highest levels 

of intensive care and surgery are required. As the majority of burn injuries result in 

survival, the goal of a multidisciplinary burns team is to provide the best possible care 

leading to optimal functional outcomes.  

A high proportion of patients presenting to the Victorian Adult Burns Service (VABS) 

located at The Alfred Hospital, in Victoria, Australia, have sustained minor burns, 

defined as injuries affecting less than 10% of total body surface area (%TBSA). In 

particular, these patients generally have a relatively straightforward treatment and 

recovery pathway. Unfortunately, there is a smaller subset of patients who present 

with moderate to severe burn injuries, defined here as greater than 10 %TBSA, where 

much of the burn care treatments can extend over many days, weeks and months after 

the initial insult, and can result in various impaired physical and psychosocial health 

outcomes. As a result, little is known about the trends and long-term consequences of 

those with moderate to severe burn injury at a population level or at discharge from a 

burns service, including their overall impact on wider health outcomes.  

To begin the process of detailing burn injury characteristics along with understanding 

the potential impact hospital burn care interventions may have on overall generalised 

health and well-being, there was an urgent need to maintain and improve standardised 

burn injury surveillance programs. In particular, the aim of this thesis was to use 

existing datasets from state-wide and hospital administrative datasets, along with 

collecting generalised and burn-specific health outcomes at various time-points post-

hospital discharge, to describe overall trends and outcomes in those with burn injury.  

Our results showed that rates of emergency data presentations, hospital admissions 

and deaths remained the same over a 7-year time frame. However, when collecting 

generalised health and burn-specific data using various outcome measures and the 

instruments contained in this thesis, the majority of patients hospitalised with burn 

injuries at 12-months were still reporting levels of physical functioning that were 
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significantly below pre-injury levels. When examining a subset of patients affected by 

a natural disaster, psychological distress was still present at 12-months after injury. 

This suggests that a more goal-directed therapy and a consistent evaluation of 

interventions would be required in order to continue improving the physical and 

psychosocial functioning, particularly at time points where patients were considered 

to be at their greatest physical and psychosocial risk. More importantly, the rich 

information gleaned from patient insights and reported in this thesis showcase the 

need to consider extending the monitoring period beyond the initial period of 12-

months post-injury as set out in this thesis.   
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Chapter 1: Introduction 

 

1.1 Overview of burn injury  

Advances in burn care management over the last 50 years have resulted in improved 

survival and reduced morbidity from burn injury. Survival success has been attributed 

to early surgical burn wound excision and closure, advances in critical care medicine 

and the development of specialised, multidisciplinary burn centres [1]. Regardless of 

the number of therapeutic developments used to manage a burn patient, burn injuries 

still remain one of the most devastating of all injuries and continue to be a major 

global public health issue [2]. Fire-related burns alone account for more than 300 000 

deaths per year, with more deaths resulting from scalds, electrical, chemical and other 

types of burn. Most of these deaths (95%) occur in low- and middle-income countries. 

Deaths are only part of the problem, with a reduction in loss of life years also seen 

secondary to complications leading to prolonged disability [3].  

 

The severity of the burn injury depends on a series of burn- and patient-specific 

factors, the latter of which include age and gender, along with any associated injuries 

or pre-burn co-morbidities. Burn-specific factors affecting morbidity and mortality are 

determined by burn depth and the extent of injury, which is best described by using 

the percentage of the total body surface area (%TBSA) that is affected by a burn.  

 

When considering depth, superficial burns are limited to the epidermal or superficial 

dermal part of the skin, whilst deeper injuries penetrate further down to the deep 

dermal layers (partial thickness burns), or through both the dermis and epidermis 

extending in some cases to subcutaneous tissue, muscular, neurovascular or skeletal 

structures (full-thickness burns) [4, 5]. Deeper burns require immediate surgical 

excision along with the application of skin substitutes classified as either biological 

skin replacements (i.e. allografts and xenografts) or a bioengineered skin substitutes 

(i.e. autologous cultured and non-cultured products, or biosynthetic skin substitutes). 

They require a longer period of time for healing compared to superficial burns, which 

in the absence of infections or complications, heal with minimal intervention in one to 

three weeks [5]. 
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When considering the %TBSA or the extent of injury, the measurement of burn 

surface area will be important during the initial management of people with burn 

injuries to estimate the need for simple therapeutic care or advanced burn care 

techniques requiring dedicated specialist services. Broadly speaking, burns can be 

classified as minor, moderate and major (severe) injury. However, the classification is 

dependent on a range of variables that describe the mechanism of injury, how the 

patient is affected by the injury, %TBSA affected and depth of injury. Other injury-

specific variables such as age, site of burn, effect on airway, other injuries, co-

morbidities, and psychiatric and psychosocial factors also need to be considered.  

Minor burns are described as superficial epidermal and/or superficial partial dermal 

burns that involve less than 10% TBSA, and constitute the majority of all burn 

injuries sustained in the developed world [4]. The majority of minor burns heal within 

10-14 days, with most patients recovering quickly with fewer complications and little 

disruption to overall physical and personal functioning. Moderate burn injuries are 

often superficial dermal to deep dermal burns and are within 10-20 % TBSA. In most 

instances, these patients will be admitted to hospital for various burn interventions 

that may include fluid resuscitation, pain management, wound care and surgical 

management [6]. Lastly, major burns are classified as an injury that may involve a 

mixture of partial dermal as well as deep dermal or full-thickness involving >20% 

TBSA. These injuries are complex to treat and often result in acute physiological and 

metabolic derangements [7] and are best managed in a specialist burn centers staffed 

by a team of professionals with expertise in acute and long-term burn care practices.  

 

1.2 Epidemiology of burn injury  

Although burn injuries vary across different ages, genders, incomes and global 

regions, and with consensus showing that mortality rates have declined from 5.5 to 

4.9 per 100 000, in Australia and other developed nations, burns are still one of the 

leading causes of death and disability from traumatic injury [2]. Data from the World 

Health Organization (WHO) show that fire-related injuries in 2004 were estimated to 

be 1.1 per 100,000 populations, with the highest rate in Southeast Asia and the lowest 

in the American continents.  
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Currently, flame injuries and scalds are the most common cause in vulnerable groups 

such as children, women and the elderly in low middle income countries when 

compared to high income countries (HIC), and can be attributed to the lack of 

supervision in domestic settings, generalised frailty and the presence of existing co-

morbidities [8]. However in HIC, an increased risk of burns is found in minority 

populations, and in lower socioeconomic households [9]. Regardless of the reduction 

in mortality, it is still worth noting that even in well-resourced countries such as the 

United Kingdom just over 81,000 patients attended a specialist burn service for 

assessment in which 13,000 patients required hospital admission. Of these, 875 died 

of their injuries [10]. 

 

Burn injuries from fire and scalds are the sixth leading cause of injury in Australia 

and have been identified as one of the seven National Health Priority Areas in 2002 

[11]. Similar to a recent international finding [10], the majority of burn injuries are 

secondary to thermal or scald injuries within vulnerable populations such as the very 

young and the elderly. In 1997-2005 the rate of total burn-injury related deaths for 

Australia was 0.5 per 100 000 persons. During the period of 1999/00 to 2003/04, 

more than 46,000 people were hospitalised as a result of burn or scald-related injury, 

equating to an age-adjusted rate of 47.9 cases per 100 000/population [12]. Of these, 

over a 1,000 incident cases of full-thickness burns were admitted annually, 

representing about 0.1% of all injury hospital separations and an age-adjusted rate for 

severe burns of 5.3 hospital admissions per 100 000/population, with a male and 

female incidence ratio of approximately 2:1.  

 

1.3 Modern burn care  

1.3.1 Historical and current practices 

During the first quarter of the 20th century patients with severe burn injuries had little 

chance of survival. Advances in surgery during this period were not applicable to burn 

patients, with survival rates being very poor and most patients dying from 

hypovolemic shock, sepsis or multi-organ failure [4]. However, with the introduction 

of antibiotics, including silver-based topical anti-microbial agents, during the 1950s 

and 1960s, death rates due to wound infection, cross-infection and sepsis were 

reduced. At the same time, tangential primary excision of necrotic tissue was 
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introduced, which not only reduced the risk of wound infection and minimised sepsis, 

but also led to less scarring and fewer chronic wounds [13]. 

 

Augmenting this surgical approach was the concomitant usage of immediate wound 

coverage and closure in the form of auto-grafts, and decades later with the 

development of skin substitutes such as cultured epithelial keratinocytes and artificial 

dermal substitutes. Later with the utilisation of intensive care units in the 1970s and 

the development of highly specialised burn centres in 1980s, a level of sophisticated 

care for managing the severely burned injured patients had become standard clinical 

practice [13]. As a result, the impacts of these strategies and approaches to burns care 

management have reduced the risk of dying today amongst various patient 

populations. In the paediatric setting there is at least a 50% chance of surviving a 95% 

TBSA burn [4]; whilst in the adult clinical setting, patients aged between 15-44 years 

have at least a 50% chance of surviving a 70% TBSA burn when treated in a specialist 

burn unit [14].  

 

1.3.2 Burn rehabilitation 

Improving overall burn survival also extends the rehabilitation process with the 

potential for prolonged and focused therapeutic interventions at various time points. 

In many traumatic injuries, there is often a period of time focused on acute 

care/surgical treatment followed by a focus on rehabilitation, but the ideal treatment 

of an individual with a burn injury includes rehabilitation as part of the acute 

management and long-term rehabilitation coordinated with surgical reconstruction [4]. 

The treatment of individuals with burn injuries present the rehabilitation treatment 

team with multiple unique challenges not seen in other areas of rehabilitation 

medicine. These often include a combination of scarring, contractures, joint 

deformities, weakness, and amputations along with the psychological consequences of 

severe burn injuries [4]. Many patients have issues with anxiety, post-traumatic stress, 

depression, and body image concerns that may benefit from psychological 

intervention [15]. For optimal outcomes, it is important for patients to have a 

coordinated rehabilitation treatment plan that includes access to psychological 

services and to have access to vocational rehabilitation to promote return to previous 

activities, including the return to work [1]. 
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1.3.3 Health outcomes 

With advances in burn care management covering physical and psychological 

intervention, mortality rates have become a less reliable and sensitive measure of 

outcome and successful treatment in burns care. As a result, burn outcome 

measurements have shifted to functional and health-related quality of life (HRQoL). 

Whilst there have been significant inroads into the development of instruments to 

assess patient functional outcomes such as the International Classification of 

Functioning (ICF), created by WHO [16], which uses the four-domain perspective 

applicable (i.e. body functions, body structures, activities and participation, and 

environmental factors), there has been no consensus as to which physical and 

psychological domains are important to measure or what instruments are needed to 

capture the full spectrum of burn sequelae. This lack of clarity regarding ‘what to 

measure’ and ‘how to measure’ has also been seen in recent systematic reviews, 

which have described the difficulties inherent in measuring outcomes in this 

population, but highlighted the need for an international collaboration to further this 

agenda [17].  

 

Consequently, there has been a push towards patient self-assessment of post-burn 

recovery, which has been gaining momentum as the most important gauge of outcome 

following injury and success of a particular intervention. In particular, the evaluation 

of patient HRQoL has been seen as a strong indicator of recovery from burn injury. 

Measurement of HRQoL after major burn has been reported using tools such as the 

Short Form 36 Medical Outcomes Survey v.2 (SF-36 v.2) and the Burn Specific 

Health Scale – Brief Version (BSHS-B) [18]. 

 

The SF-36 v.2 is a 36-item health survey that provides an eight-scale assessment of 

functional heath and wellbeing (i.e. physical functioning, role-physical, bodily pain, 

general health, vitality, social functioning, role-emotional, and mental health). These 

scales collectively provide summary measures for physical and mental health and are 

referred to as physical component score (PCS) and mental component score (MCS), 

respectively [19]. 

The BSHS-Brief (BSHS-B) is a 40-item injury-specific instrument, which measures 

the subjective response of burn patients regarding their injury across a number of 
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broad areas including physical, psychosocial and sexual functioning and scar 

outcomes, with nine smaller subscales capturing the following: Affect, Interpersonal 

Relations, Sexuality, Simple Abilities, Hand Function, Work, Heat Sensitivity, 

Treatment Regimens and Body Image [18]. It is scored on a Likert scale of 0 to 4 with 

higher scores indicating better function after burn injury, it is a self-reported outcome 

tool that has been studied extensively [18] along with its psychometric properties 

having been well established by a number of high profile burns researchers [20].  

Not surprising, an increasing number of studies have also investigated the impact of 

burn injury on physical and psychosocial function. In the study by Liang [21], 93 

adult patients (mean %TBSA = 45%) had reduced physical needs, but their 

psychosocial needs had not changed over the two years following burn injury. More 

extensive burned areas and visible scarred areas were in particular predictive of 

greater physiological and psychosocial needs at follow-up. A second study conducted 

follow-up assessments five years post injury on 50 patients (>10% TBSA) and found 

that 70% of patients reported ‘‘good’’ to ‘‘very good’’ ratings of general HRQoL, 

although on average patients reported ‘‘moderate’’ difficulties in heat sensitivity and 

body image, and approximately one-quarter of patients reported elevated levels of 

trauma or depressive symptoms [22].  

 

A further study that conducted a matched-comparison of 49 burn patients (mean 

TBSA = 35%) on average five years after burn and a control group found that the 

groups did not significantly differ on any health status domains of the Short-Form 36 

(SF36), whereas twice as many burn patients reported clinically significant 

psychological distress [23]. Thus, it can be confirmed that a significant proportion of 

patients with burn injury have significant negative physical and psychological effects.  

 

Predicting the quality of eventual recovery in the early stages following burn injury 

can also be useful for burn clinicians and health services. Identification of the 

demographic and injury factors that are associated with good outcomes is useful in 

assisting burn care providers in streamlining services with minimum risk to selected 

patients [24, 25]. For instance, McGill [26] noted that lower age, along with shorter 

hospital length of stays correlated with better functional outcomes and higher return to 

a pre-injury living situation. In contrast to some other studies more objective hospital 



 7 

demographics such as such as length of hospital stay, proportion of patients treated in 

the ICU and number of surgical procedures did not emerge as important predictors of 

higher BSHS-B scores [27], although the number of surgical procedures was the best 

predictor of initial health loss and health status after burn injury. More precisely, 

patients who underwent one surgical procedure reached normative levels between 

three and nine months, whilst patients undergoing two or more procedures needed 18 

months after burn injury to approximate normative levels. Therefore it would suggest 

that it maybe beneficial to develop rehabilitation programs tailored to the needs of 

specific patients to promote good overall health care outcomes.  

1.4 Chapter summary 

Despite the significant advances in burn care over the last few decades, variability in 

outcome (i.e. poor to full recovery) still exists in this patient group with a greater 

understanding of the factors that may influence outcomes still needed. In particular, 

HRQoL has been seen as a strong factor of recovery from burn injury, which has been 

measured using various outcome instruments (e.g. SF-36 v.2 and BSHS-B) that are of 

minimal cost to burns units, but convenient for the patient following hospital 

discharge [20].  

 

1.5 Thesis aims 

The overarching aim of this thesis was to provide an increased understanding of the 

short and long-term general and burn-specific health outcomes in patients with 

moderate to severe burn injury over a period of 12 months following admission to a 

burns unit.  

 

1.6 Specific thesis objectives 

The specific objectives of this thesis were to:  

 

1) Determine the epidemiology, trends and outcomes associated with burn injury 

in the state of Victoria, Australia.  

2) Evaluate patient-reported outcome measures used to measure the long-term 

consequences of burn-related injuries, in regards to their suitability for burn 
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populations, using the international classification of functioning, disability and 

health (ICF). 

 

3) Quantify the 12-month general and burn-specific health status, including 

health-related quality of life (HRQoL), in generalised hospitalised burns 

patients presenting to a burns unit. 

4) Identify potential key variables (e.g. demographic, injury and clinical factors) 

that will facilitate the identification of individuals at risk of developing poor 

outcomes post burn injury. 
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Chapter 2: Current knowledge of burn injury epidemiology 

in Victoria, Australia 

 

Chapter 2 contains a manuscript that was accepted for publication in Burns, the 

international peer review journal of the International Society for Burn Injuries (ISBI), 

on April 9
th

 2009. The citation is as follows:  

 

Wasiak J, Spinks A, Ashby K, Clapperton A, Cleland H, Gabbe B. The epidemiology 

of burn injuries in an Australian setting, 2000-2006. Burns. 2009; 35(8): 1124-32 

 

2.1 Introduction 

Chapter 1 discussed the nature of burn injury characteristics along with clinical 

therapeutic techniques used in the management of care. Unfortunately, the variability 

in burn injury severity and treatment can make it difficult to accurately describe the 

number of patients burned each year and the subsequent health burden it may impose. 

Although routinely collected injury surveillance systems are in place to monitor 

trauma populations, little attention has been given to the use of multiple sources of 

injury data that come from high level data repositories that contain hospital 

admissions, emergency presentations or coronial data. The high levels of reliability 

and case ascertainment associated with these high level data repositories, which 

include the Victorian Admitted Episodes Dataset (VAED) and Victorian Emergency 

Minimum Dataset (VEMD) results in a low level of bias, and are therefore important 

when assessing trends in injury incidence [28]. 

 

When applied to the burns population, the use of these sources means that changes 

over time can be attributed to changes in the true incidence of burn-injuries rather 

than occurring as a result of changes in the accuracy of the data collected or in the 

types of cases included in the datasets. The availability of identifiable data from these 

two sources also means that data can be accurately linked to prevent double counting 

of cases and provide a more comprehensive view of the incidence of major burn 

injuries and deaths in Victoria, Australia.  

 

http://www.ncbi.nlm.nih.gov/pubmed/19482430
http://www.ncbi.nlm.nih.gov/pubmed/19482430
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Therefore the aim of this chapter was to establish the frequency, pattern, and 

mechanisms of burn injury leading to death or hospital treatment (i.e. inpatient 

admissions and emergency department presentations) across the state of Victoria, 

Australia, for the years 2000–2006 inclusive. Trends in burn-related fatalities and 

hospital admissions for this period were also determined by using multiple data sets 

including the VAED and VEMD, along with population estimates from the Australian 

Bureau of Statistics (ABS) and Census data (years 1996, 2001 and 2006). This paper 

was considered unique to the Victorian healthcare setting in the presentation of trend 

analysis using various statewide data collection systems.  
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2.2 Declaration of authorship for thesis Chapter 2 
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2.3 Summary of findings 

The key findings of this paper were that the rates of emergency data presentations, 

hospital admissions and deaths remained consistent over a 7-year time frame. On a 

per population basis, males were over 1.5 times more likely to present to an 

emergency department with a burn injury than females; whilst rates of burn injury 

among vulnerable subgroup populations such as children younger than five years and 

adults greater than 65 years, were similar with each representing about one third of all 

burn injury presentations. Overall, the findings suggested no significant changes to 

Victorian hospital admissions with specific burn-injured populations, which may in 

part reflect variations in the success of government and health care agencies in burn 

injury prevention and control. There is a need for ongoing educational efforts required 

to minimise the incidence of burn injuries over time.  

 

2.4 Update status of burn injury at a national level 

Since the publication of this paper back in 2009, a systematic search of the literature 

using the OVID MEDLINE database from 2009 to 2013 was undertaken using the 

search term ‘burn injury’, ‘epidemiology’, ‘Victoria’, and ‘Australia’. Results 

revealed no additional studies specific to Victoria, although six studies published by 

the same authorship team of Duke et al in the state of Western Australia, provided 

further information on the epidemiology of burn injury in Australia [29, 30, 31, 32, 33, 

34]. The six studies used the same statewide health administrative dataset to assess the 

incidence, temporal trends, and external cause of burn injury-related hospital 

admissions and mortality from 1983 to 2008.  

 

In particular, three of the studies examined specific subgroup populations such as 

children younger than five years, adolescents, young adults and adults older than 60 

years. The remaining three studies examined risk of injury based on geographical 

location (i.e. urban, rural and remote regions), environmental risk (i.e. sun-baking) or 

pre-disposing factors (i.e. immunosuppression following burn and rates of cancer). 

Across all studies, the study sample of 23,450 hospitalisations for burn injuries was 

used to show that hospital admission and mortality rates declined by an average 

annual rate of 2%. When examining vulnerable populations (i.e. children younger 

than 5 years, 20- to 24-year-old men, and adults older than 65 years), their results and 

our own findings showcased how these populations remained at high risk of burn 
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injuries. In addition, the authors examined the incidence of cancer following a burn 

injury when compared to all-cause cancers and noted for female burn survivors that 

there was a greater number of observed verse expected notifications of total cancer. 

No statistical significant difference in total cancer risk was found for males.  

 

2.5 Chapter summary 

The addition of six new studies continues to showcase that burn injuries remain a 

consistent source of hospital admission, and that vulnerable populations such as the 

young and the elderly continue to be particularly vulnerable to this type of injury. The 

addition of examining burn injury according to environmental risk or predisposing 

risk factors again showcased vulnerable populations, which have not been described 

as frequently other subgroups. This review of published epidemiological studies 

reinforces the need for government and healthcare agencies to maintain ongoing burn 

injury prevention and control efforts in Australia. 
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Chapter 3: Identifying common outcome measures and 

reporting tools used in burn-injured populations  

 

Chapter 3 contains a manuscript that was accepted for publication in Burns, the 

international peer review journal of the International Society for Burn Injuries (ISBI) 

on February 28
th

 2011. The citation is as follows:  

 

Wasiak J, McMahon M, Danilla S, Spinks, A, Cleland H and Gabbe B. Measuring 

common burn outcome measures and their concepts using the International 

Classification of Functioning, Disability and Health (ICF): a systematic review. 

Burns. 2011; 37(6): 913-24 

 

3.1 Introduction 

As discussed in Chapter 1 of this thesis, there have been ongoing advances in burn 

care management over the last two decades, which have placed burn care clinicians in 

the midst of an exciting paradigm shift from what used to be a primary concern of 

mortality to medical, surgical, rehabilitative and psychological outcomes that are 

more likely to enhance the HRQoL of those with burn injury. Measuring these long-

term outcomes is an important aspect of describing the burden of burn injury, and 

frameworks such as the ICF can provide guidance in terms of how best to measure 

outcomes in a specified population.  

 

In Chapter 2, we demonstrated how accumulated data from statewide data 

repositories could be used to establish the incidence of burn injuries, and monitor 

trends in a geographical-specific location, but the datasets described were likely to 

underestimate the impact of burn injury. Therefore, this chapter will address aim 

number two of the thesis, which is to evaluate how well the patient-centred outcome 

measures currently used in the long-term consequences of burn-related injuries are 

represented by the constructs of the ICF. In particular, information from this chapter 

served to reinforce the choice of outcome measures used for the main cohort study of 

this thesis. This paper was considered unique in its ability to show how the ICF tool 

could be used in developing a common language amongst burn researchers.  
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3.3 Summary of findings 

The goal of this systematic review was to provide an overview of the ICF concepts 

included in outcome measures that are frequently used to assess the progress of 

recovery following a burn injury. This was achieved by reviewing 132 papers that 

contained 151 different outcome instruments, of which 14 were selected for mapping 

to the ICF. It was possible to map most items (80%) contained in the instruments to 

the ICF. More specifically, 46% of the concepts were linked to body function and 

20% to activities and participation, whereas few concepts were formally linked to 

health condition, body structures and personal or environmental factors. 

Whilst these high mapping rates were encouraging, our paper could not establish from 

the 151 instruments available a single measure that covered all concepts of the ICF. It 

was proposed that a combination of instruments be identified to measure the impact of 

burn injury and health, whilst also covering the core set of functions considered 

important through the ICF. Therefore, the results of this paper were used to reinforce 

the choice of outcome measures described in Chapter 1 and used in the main cohort 

study of this thesis (see Chapter 4). Through the use of these carefully chosen 

outcomes measures, the results of the main cohort study of the thesis were able to 

provide a comprehensive examination of generalised and burn-specific HRQoL in 

those with moderate to severe burn injury. 

 

3.4 Update of the ICF tool in developing a common burn outcome language 

Since the publication of this paper back in 2011, a systematic search of the literature 

using the OVID MEDLINE database from 2011 to 2015 was undertaken using 

Medical Subject Headings (MeSH) or free text terms (tw) search terms ‘ICF’, 

‘international classification of disease’ and ‘burn injury’. Results revealed two 

additional studies that demonstrated the use of the ICF framework to describe 

complex health care deficits after major burn injury [35] and common subscales 

within HRQoL instruments that might overlap or complement each other [36].  

 

In the paper by Grisbrook [35], the authors were able to demonstrate how the use of 

the measures of the ICF could provide a holistic and comprehensive understanding of 

impairments, limitations and restrictions using a single patient with complex 

functional limitations following a burn injury. In addition, they simultaneous mapped 
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clinical, biomechanical and physiological assessments, and assessed environmental, 

personal and physical activity limitations using a wide variety of instruments such as 

the BSHS-B, generic Medical Outcomes Study 36-Item Short Form (SF-36), the 

Canadian Occupational Performance Measure (COPM) and the Quick Disability of 

the Arm, Shoulder and Hand questionnaire (Quick-DASH). Results revealed that the 

contextual factors impacting on the patient achieving his functional goals were ICF 

indicators such as poor self-image, activity limitations at work, participation 

restrictions in daily and social activities, decreased functional range of motion, and 

disorganised and inefficient movement patterns. Further therapy and rehabilitation 

would therefore be recommended to address the patients’ specific impairments and 

limitations in relation to his goals, whilst also focusing on maintaining or further 

improving his areas of strength.  

 

In the second paper by Meirte [36], the authors undertook a systematic review to map 

the subscales of the three most frequently used questionnaires – SF-36, BSHS-B and 

the European Quality of Life 5 Dimensions (EQ-5D) – using the ICF framework. 

Similar to our published findings in 2011, the BSHS-B was covered by most domains 

and was the only scale that included the ICF’s personal factors. The SF-36 included 

only one domain in the activity limitations, and similar to the EQ-5D, no contextual 

factors were included. Environmental factors were not addressed in the 

questionnaires, even though these could have an impact on the HRQoL in those 

patients with burn injury. Overall, it appeared that for the authors to capture the full 

spectrum of disability and dysfunction, a combination of the BSHS-B with a generic-

health questionnaire is obligatory.  

 

3.5 Chapter summary 

Despite the growing attention over the last two decades in burn outcomes and the use 

of the ICF within a wide variety of medical and surgical settings, there are only a 

handful of published English-language only studies within the burns literature looking 

at this combined topic area. In particular, the studies published by Wasiak [37] and 

Meirte [36] indicated the importance of the ICF methodological framework, whereas 

Grisbrook [35] applied the framework to the clinical setting in order to gain a 

comprehensive understanding of a complex patient’s ability following burn injury. 

Unfortunately, these too few studies make it difficult to establish a level of consensus 
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regarding the most appropriate way to measure outcomes following a burn injury 

using the ICF, thereby attenuating the current debate amongst burn clinicians and 

researchers regarding their concerns over ‘what to measure’ and ‘how to measure it’. 
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Chapter 4: The rationale and methodology of a prospective 

cohort study design – a burns perspective 

 

4.1 Introduction 

As described in Chapter 3, many aspects of the ICF framework could be mapped to a 

series of 14 burn-specific and general-heath instruments; however, there was no clear 

consensus regarding a single measure, which covered all concepts of the ICF. To 

comprehensively measure burn injury outcomes multiple instruments covering 

different ICF constructs would need to be used.  Therefore, it was proposed that a 

cohort study be specifically designed to provide a comprehensive, longitudinal picture 

of the complex burn patient presenting to a statewide burns service 12-months after 

injury. This chapter describes the rationale and methodology of the main prospective 

cohort study of this thesis.  Chapter 5, 6 and 7 report the findings of this cohort study.  

 

4.2 Rationale 

Advances in medical management have dramatically decreased mortality rates from 

severe burn injuries. The growing number of individuals surviving such devastating 

injuries has prompted an increased focus on problems of rehabilitation, independence, 

and psychosocial adjustment. In Victoria each year, around 60 people are admitted, 

treated, and discharged from the Victorian Adult Burns Service (VABS) at The Alfred 

Hospital with moderate to severe burn injury. No previous published studies were 

found to have local Victorian data detailing the psychosocial consequences of burns 

trauma. Therefore, a thorough understanding of the incidence and course of physical 

and psychological difficulties is required to accurately gauge the efficacy of acute 

care interventions. Understanding the longer term impact of severe burn injury will 

assist in defining and implementing appropriate targeted interventions designed to re-

integrate burns patients into the community. 
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Hypothesis 

Adults with moderate to severe burn injury will report significant reductions in 

function, health status and physical activity levels at 12-months post-injury, compared 

to pre-injury levels. 

 

Aim 

The aim of this study was to describe the 12-month health status (i.e. general and 

burn-specific health) in patients with moderate to severe burn injury over a period of 

12 months following admission to a burns unit.  

 

4.3 Methods 

Study design 

A prospective cohort study 

 

Data setting 

The Victorian Adult Burn Service (VABS) is a statewide provider of adult burns care, 

located at The Alfred Hospital, a 390-bed tertiary teaching hospital in Melbourne, 

Victoria. VABS treats approximately 250 inpatients with acute burn injuries each 

year. 

 

Participant inclusion criteria 

The following patients were eligible for inclusion: 

i. Age 18 years and above 

ii. Admission to the VABS between February 2008 and October 2009  

iii. Burns involving >10% total body surface area burned (TBSA) or  

iv. Burns to the face requiring skin grafting or  

v. Burns to the hands and/or feet with the potential for functional impairment.  

Participant exclusion criteria 

Patients were excluded if any of the following were present: 
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i. Insufficient proficiency in English to complete the assessments 

ii. Readmission to the statewide burns unit due to pre-existing burns injuries.  

iii. Complex psychosocial impairment (i.e. any loss or abnormality of 

psychological or social function) 

iv. Documented diagnosis of pre-existing psychiatric illness by a medical officer 

in the patient’s medical record.  

Ethics approval 

Approval was obtained from the Alfred Health and Monash University Human 

Research Ethics Committees and approval certificates are provided as Appendix 1.  

 

Participant recruitment procedure 

Participants were recruited during their inpatient stay at the VABS. All participants 

were recruited within 21 days of admission or following discharge from the intensive 

care unit (ICU) and given a participant information sheet (Appendix 2) detailing the 

purpose of the study, the information that would be collected, how the information 

would be used and stored, and the follow-up procedures. An opt-off method of 

consent was approved for use in this study. For this method, the information sheet 

contained a number to call if participants did not wish to be contacted by the research 

team. Participants who did not choose to opt-off from the study underwent baseline 

assessments during their hospital stay to retrospectively assess their pre-injury level of 

health and functioning. 

 

Outcome measures  

Reflecting on the systematic review findings in Chapter 3, where a series of outcome 

measure instruments were found to be commonly used in the burns population and 

mapped to the ICF, the following general and burn-specific health measures were 

used to assess participant outcomes prospectively via 60 minute telephone interviews 

at baseline/hospital admission, 3, 6 and 12 months post-injury.  These instruments 

were designed to measure the health status, physical functioning, pain and 

psychological distress following a burn injury. None of the outcome instruments 

required a psychologist, and the perceived relevance of the questionnaires were shown 
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to influence participation rates and the scales considered to have high face to face or 

over the phone relevance. Each outcome measure is described in the following 

sections and copies of the instruments are provided in Appendix 3. 

 

General health measurement tool: Short Form 36 Medical Outcomes Survey v.2 (v.2) 

The SF-36 v.2 is a 36-item self-report measure of health status providing a measure of 

overall physical and mental health status through the generation of two summary 

scores: Physical Component Summary (PCS) and Mental Component Summary 

(MCS). The PCS and MCS each summarise scores on four sub-scales (PCS: physical 

functioning, role-physical, bodily pain and general health; MCS: vitality, social 

functioning, role-emotional, and general mental health). Higher scores indicate better 

health and functioning. Raw scores are normalized using Australian population means 

to produce a norm-based score with 50 equated to the population mean and one SD 

equaling a difference of 10 points [38], with the higher scores representing better 

HRQoL. The SF-36 v.2 currently is the most widely used generic measure of HRQoL 

in medical settings and has very good psychometric properties in general populations 

[19] and has also been used in burn care settings [39, 40, 41].  

Burn-specific health scale measurement tool: Brief Version of the Burn Specific 

Health Scale (BSHS-B) 

The BSHS-B consists of 40 items divided into nine subscales: simple abilities, hand 

function, work, heat sensitivity, treatment regimens, affect, body image, interpersonal 

relationships, and sexuality. Responses are rated on a 5-point scale from 0 (extremely) 

to 4 (none/not at all) for each of the 40 items, and mean scores are calculated for each 

of the domains. A lower mean score indicates poorer function and lower burn specific 

HRQoL. The BSHS-B has satisfactory psychometric properties [42, 43] and is used to 

study the physical and psychosocial functioning of burns patients [42, 43].  

 

Psychological distress: Kessler Psychological Distress Scale (K-10) 

The K-10 is a scale measuring non-specific psychological distress. This instrument 

seeks to measure symptoms of depression and anxiety in the previous 30 days. For 

each item, there is a response option range from 1 (‘‘none of the time’’) to 5 (‘‘all of 

the time’’). Scores for the 10 items are then summed, yielding a minimum possible 

score of 10 and a maximum possible score of 50, with low scores (10–15) indicating 
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low levels of psychological distress and high scores (>22) indicating high levels of 

psychological distress [44].  

 

Pain assessment: McGill Pain Questionnaire (MPQ) 

Although used less frequently in burn research, the McGill Pain Questionnaire is a 

complex multidimensional assessment [45]. It comprises of a descriptive and 

numerical quantification of pain. Evaluation of 78 pain descriptor items categorized 

into 20 subclasses comprises the Pain Rating Index. Each subclass falls into to one of 

four major subscales; sensory, affective, evaluative and miscellaneous. Selected 

words are scored according to the ascending rank in their subclass. The Present Pain 

Intensity scale component indicates pain intensity on a 6-point scale from 0 (none) to 

5 (excruciating). A higher score indicates a high level of pain [46].  

 

Affiliated information: Alcohol Use Disorders Identification Test (AUDIT) 

The AUDIT is a measure to screen, assess and identify people who are at a risk of 

developing alcohol problems. The test contains 10 multiple choice questions on 

quantity and frequency of alcohol consumption, drinking behaviour and alcohol-

related problems or reactions. The answers are scored on a point system; a score of 

more than eight indicates hazardous and harmful alcohol use, as well as possible 

alcohol dependence [47].  

 

Outcome measures – demographic and burn-injury characteristics  

In addition to the standardized instruments, a chart review of medical records was also 

undertaken to collect demographic and burn-injury characteristics such as age, gender, 

burn aetiology, %TBSA, percentage partial and full thickness burn, number of 

surgical procedures, hospital length of stay (LOS), proportion undergoing admission 

to intensive care unit (ICU) and mechanical ventilation. The data collection tool used 

to collect demographic and burn-injury characteristics is in Appendix 4. 

 

Data analysis 

During the study period, 125 patients were eligible for the 12-month follow-up, with a 

total of 11 patients being lost to follow-up, leaving 114 for the final analysis. To 

assess general and burn-specific health along with psychological distress, the level of 

physical burn burden as described by %TBSA, was classified using %TBSA <10, 
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%TBSA 10–30 and %TBSA >30. These classifications broadly reflected the 

numerical value given to minor, moderate and major burn injury as described in other 

international burn studies [48]. In papers 4 and 6 (see Chapter 5 and Chapter 7), 

baseline comparisons between groups were conducted using the Kruskal–Wallis test 

for continuous variables with skewed distribution, analysis of variance for 

approximately normally distributed continuous variables and chi-square test for 

categorical variables.  

Comparison of pre-injury and post-injury scores 

As seen in Chapters 5, 6 and 7, the three papers detail both parametric and non-

parametric analyses to assess changes in pre-injury and post-injury scores. In 

particular, various longitudinal multivariable techniques such as linear regression and 

generalized linear models were used.  

In particular, the analysis in paper 4 (see Chapter 5) saw the use of longitudinal 

models fitted using the main effects of group and time, with an interaction variable 

between group and time used to ascertain if the groups behaved differently over the 

allotted time points. Separate models were then fitted for the two outcome instruments 

(i.e. SF-36 v.2, BSHS-B) and their subscales.   

As reported in paper 5 (see Chapter 6), a convenience sample of 19 patients fulfilled 

the inclusion criteria although this number was reduced to 15 at final analysis due to 

loss to follow-up or death. Due to the small sample sizes along with variable burn 

injury characteristics (i.e. %TBSA, ICU admission and hospital LOS etc.), a 

generalized linear model was chosen to allow for outcome instrument - SF-36 v.2, 

BSHS-B, MPQ, K-10 and AUDIT – scores to be reported between the groups across 

time.  

In paper six (see Chapter 7), linear regression models were used to analyse the 

association between potential predictors (e.g. gender, %TBSA, presence of full-

thickness burn and number of surgical procedures performed) and overall changes to 

SF-36 v.2 and BSHS-B total and sub-scores at 12 months post-burn injury. In 

particular, these potential predictors were explored because they were shown to 

influence recovery and functioning following burn injury in other international studies 

[25, 27].  In conducting the analyses, analysis of covariance was used to adjust for 



 46 

baseline pre-burn scores and to predict SF- 36v2 subscale scores. Whereas, with no 

pre-burn injury BSHS-B scores to adjust for, linear regression was used to predict 

BSHS-B score at 12 months post-burn injury. 

4.4 Chapter summary 

It is now well established that burn injury can impact greatly on general health, 

physical activity and psychosocial functioning at 12-months post-discharge from a 

statewide burns service. The use of targeted statistical techniques that report on 

demographic and burn characteristics using various outcome instruments are now 

providing burn clinicians with an understanding on the incidence and course of 

physical and psychological difficulties that may result from the injury itself or the 

measures employed in the acute care setting that may extend beyond a few days to 

many weeks and months.  
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Chapter 5: Patterns of recovery 12 months after admission 

to a Level 1 trauma centre for burn injury 

 

Chapter 5 contains a manuscript that was accepted for publication in Injury, an 

international journal dealing with all aspects of trauma care and accident surgery on 

February 8
th

 2014. The citation is as follows:  

 

Wasiak J, Paul E, Lee SJ, Mahar P, Pfitzer B, Spinks A, Cleland H, Gabbe B. 

Patterns of recovery over 12 months following a burn injury in Australia. Injury. 

2014; 45 (9): 1459-64. 

 

5.1 Introduction 

A number of studies have reported the health status, burn-specific health, 

psychosocial adjustment and functional impairment following burn injury, but these 

studies have largely been undertaken in the United States and Europe. Currently, only 

a handful of Australian studies exist describing generic and burn-specific HRQoL but 

these studies have been limited by small sample sizes and inconsistent time frames for 

data collection. Given the limited data available, the third paper presented in this 

thesis examines 114 burn patients with moderate to severe injury and their ability to 

return to pre-injury health status at 12 months using selected outcome instruments (i.e. 

BSHS -B and SF-36 v.2), which were discussed in Chapter 1 and Chapter 3. More so, 

the paper describes where there is improvement in generic and burn-specific HRQoL 

between the data collection points of 3 and 12 months post-burn injury.  
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5.2 Declaration of authorship for thesis Chapter 5 
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5.3 Summary of findings 

The manuscript presented in this chapter was able to build upon the existing 

knowledge of general and burn-specific HRQoL in patients with moderate to severe 

burn injury over a period of 12 months, and detail how these outcomes changed and 

progressed over defined time periods. In particular this study focused on the extent to 

which burn patients with different burn severity returned to pre-injury health status at 

12 months, as well as the extent to which there was improvement in general and burn-

specific HRQoL between 3 and 12 months post-burn injury. 

Results showed that SF-36 v.2 PCS scores between 3 and 12-months post injury were 

lower than pre-injury scores, with those patients fairing worse with burns greater than 

30%TBSA. In addition, most patients did not reach their pre-injury levels, which 

suggested that patients were faced with ongoing challenges regarding their physical 

and psychosocial recovery 12-months post-hospital discharge. With respect to the 

burn-specific HRQoL, improvements were seen across all time points in various 

subscales of the BSHS-B.  

 

5.4 Chapter summary 

This chapter has furthered our understanding of the burden of burn-related injuries. 

The SF-36 v.2 and BSHS-B subscales, either directly or indirectly, addressed many of 

the aspects of the ICF framework reported in Chapters 1 and 3. It demonstrated the 

effectiveness of both the SF-36 v.2 and BSHS as outcome measure in this population 

and highlighted the appropriateness of using patient perceived outcome measures. 

Outcomes related to body pain, social function, physical capacity, mental health and 

pain were addressed and the extent to which these various aspects were affected. This 

paper has helped to achieve a better understanding of the burden of burn injuries, as 

well as the pattern of recovery and its impact on HRQoL, including patients’ 

independence and functioning overall. 
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Chapter 6: Reporting patterns of generic and burn-specific 

health in a subgroup of patients injured following a natural 

burn disaster 

 

Chapter 6 contains a manuscript that was accepted for publication in Injury, an 

international journal dealing with all aspects of trauma care and accident surgery, on 

August 29
th

 2013. The citation is as follows:  

 

Wasiak J, Mahar P, Lee S, Paul E, Spinks A, Pfizer B, Cleland H, Gabbe B. 12-

Month generic health status and psychological distress outcomes following an 

Australian natural disaster experience: 2009 Black Saturday Wildfires. Injury; 2013; 

44(11): 1443-47. 

 

6.1 Introduction 

As discussed in Chapter 1, there is an increasing number of studies investigating the 

impact of burn on physical and psychosocial function during the first year after injury. 

Whilst most people are injured in isolation or within familiar surroundings, injury 

from an unexpected event such as natural disaster, and its impact on mental wellbeing 

is still emerging. Research on injury from an unexpected event attested to the effects 

of disasters on physical and psychosocial outcomes of those who survive them [49]. 

In Australia, there have been multiple bushfire disasters such as ‘Ash Wednesday’ in 

the early 1980s, and in more recent times, the disaster commonly referred to as the 

‘Black Saturday’ bushfires.  

Much of the focus of the research has continued to examine the psychological impact, 

although there is a growing body of research investigating factors that influence the 

development of mental disorders after these events [49]. Along with characteristics of 

the traumatic event (i.e. threat to life, loss of a loved one etc.), mental health outcomes 

are influenced by gender, subsequent negative life and traumatic life events, alcohol 

use, social support and the speed at which financial compensation was received [50]. 

In the context of disaster, post-trauma stressors are particularly relevant because the 

post-disaster period can be fraught with further stressors, such as: rebuilding of family 
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homes; adapting to changes in the community services and structures; displacement 

from communities, loss of personal items, loss of employment; the stress that often 

accompanies dealing with insurers and the recovery system; and these disaster-related 

stressors are associated with worse mental health outcomes [50]. In addition, no local 

or national studies have described general and burn-specific HRQoL following injury 

after a catastrophic event. The fourth paper in this thesis describes the generic and 

burn-specific HRQoL12-months following the Black Saturday Bushfires from 2009. 
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6.3 Summary of findings 

This is the first study, to our knowledge, to examine the generic health and burn 

specific HRQoL and level of psychological distress of burns patients who were 

affected by the 2009 Black Saturday Wildfires. Reporting over a 12-month period, the 

main findings showed that in a population that had little or no disability prior to the 

catastrophic event, the burn injury had a large, negative and persistent impact on their 

physical activities, routine daily tasks, and vitality levels. In addition, most burn 

patients were less able to work. Hence, the findings indicated that 12 months after 

injury, there remained a significant level of ongoing disability.  

6.4 Chapter summary 

This chapter showed that at 12 months after the 2009 Black Saturday Wildfires, burns 

patients displayed worsened physical and psychological health along with burn-

specific HRQoL from baseline, as well as persistent pain, despite intensive 

multidisciplinary management efforts during hospital admission and outpatient 

follow-up appointments. Whilst this group of patients suffered significant associated 

losses in addition to a burn injury, it is possible that the degree of ongoing disability 

and distress identified also existed in burn patients injured in other circumstances. 

Irrespective, the data illustrates the crucial importance of routine assessment of 

generic health by specialist staff in the acute care setting alongside the urgent need for 

staff to capture burn-specific HRQoL post-hospital discharge.  
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Chapter 7: Identifying patient demographics and injury 

characteristics that predict general and burn-specific health 

12 months after injury 

 

Chapter 7 contains a manuscript that was accepted for publication in Burns, the 

international peer review journal of the International Society for Burn Injuries (ISBI), 

on January 22
nd

 2014. The citation is as follows:  

 

Wasiak J, Lee SJ, Paul E, Mahar P, Pfitzer B, Spinks A, Cleland H, Gabbe B. 

Predictors of health status and health-related quality of life 12 months after severe 

burn. Burns. 2014; 40(4): 568-74. 

 

7.1 Introduction 

Chapter 2 reported on the frequency, pattern, and mechanisms of burn injury leading 

to death or hospital treatment across the state of Victoria. Whilst hospital admission 

rates remained static with no temporal changes to overall burn rates, specific burn 

populations (i.e. men, children less than 5 years of age and the elderly) still remained 

at high risk of injury. More so, Chapter 5 described how patients with a moderate 

burn injury reported declines in generic and burn-specific HRQoL at 3 months, which 

persisted at 12-months post discharge from a statewide burn service. Together, these 

manuscripts clearly highlight ‘who’ is the burned injured patient and ‘what’ is the 

impact of burn injury on health outcomes, but not who is most at risk of poorer 

outcome. Therefore, the aim of this chapter was to identify the clinical and patient 

characteristic predictors of burn-specific HRQoL 12 months after burn injury.  
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7.3 Summary of findings 

This study described the association between demographic, injury and treatment 

factors and SF-36 v.2 and the BSHS-B scores 12 months following severe burn 

injury. The study showed that age, gender, and the presence and severity of full-

thickness burns were the strongest predictors of SF-36 v.2 and BSHS-B scores. In 

contrast to overseas studies, clinical demographics such as hospital length of stay, 

proportion of patients treated in ICU and number of surgical procedures were not 

important predictors of these outcomes.  

 

7.4 Chapter summary 

The emergence of risk factors and independent predictors of changes in SF-36 v.2, 

PCS and BSHS-B total scores are important to help tailor burn care rehabilitation 

planning and delivery of services. Knowledge about critical demographic factors 

could be used to assess risk factors for poorer recovery early rather than referring 

patients on a case-by-case basis once the problems have become evident. However, 

further research into other factors impacting on generic and burn-specific factors (i.e. 

return to work rates level of support from families and friends etc.) is required. The 

results warrant for an early screening and detection of risk factors at the beginning of 

hospital admission and the delivery of patient-focused rehabilitative interventions. 
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Chapter 8: Conclusion 

The research conducted in this thesis aimed to improve understanding of the physical 

and psychosocial health outcomes following a moderate to severe burn injury. The 

burden of burn injury was assessed using data from statewide and hospital 

administrative datasets, and prospective, longitudinal study of patient outcomes. 

Recognising that there was limited local and national data, the research reduced 

evidence gaps by describing the incidence of burn injury over time in a defined 

population, and reporting on the impact of injury on generic and burn-specific HRQoL 

outcomes.  

 

8.1 Key findings in relation to the aims of the thesis 

 

Aim number one: Determine the epidemiology, trends and outcomes associated with 

burn injury in the state of Victoria, Australia.  

 

The published paper in Chapter 2 examined patient demographic and injury-specific 

patterns, rates and trends in patients with burn injury using accumulated data from 

multiple statewide and hospital administrative datasets in Victoria, Australia. During 

the study period, there were 178 fatal burns and 36,430 patients who received treatment 

for non-fatal burns, of whom 21% were admitted to hospitals. Children below the age of 

5 years and the elderly of 65 years and over had the highest incidence rates of burn 

injury. Almost 65% of hospital admissions were for treatment of burns caused by 

contact with hot objects and fluids. Although we did not report on any significant 

changes over time, the importance of these findings showcased how successful routine 

monitoring of a unique burn dataset can map the burden of burn injury.  

 

Aim number two: Evaluate patient-reported outcome measures used to measure the 

long-term consequences of burn-related injuries, in regards to their suitability for 

burn populations, using the international classification of functioning, disability and 

health (ICF). 

 

The published paper in Chapter 3 used the Cochrane systematic review methodology to 

provide an overview of the concepts contained in outcome measures that were 
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frequently used to assess the progress of recovery following a burn injury, by using the 

ICF as a framework. A total of 132 papers reporting on 151 outcome instruments were 

included in the review after screening more than 10,000 abstract citations. Of the 151 

outcome measures, the items of the 14 most commonly used outcome instruments were 

then mapped to the ICF domains. Whilst these high mapping rates were encouraging, 

our paper could not establish from the instruments available a single measure that 

covered all concepts of the ICF. It was proposed that a combination of instruments be 

identified to measure the impact of burn injury and health, whilst also covering the core 

set of functions considered important through the ICF. Subsequently, the findings were 

then used to inform the choice of outcome measures used in the main cohort study of 

this thesis. 

 

Aim number three: Quantify the 12-month general and burn-specific HRQoL in 

generalised hospitalised burns patients presenting to a burns unit. 

 

The published papers in Chapter 5 and Chapter 6 used the proposed cohort 

methodology (see Chapter 4) that was specifically designed to provide a comprehensive 

picture of the general and burn-specific health outcomes of patients with moderate to 

severe burn injury presenting to a statewide burns service. As outlined in Chapter 1 of 

this thesis, the use of a specific research methodology would quantify the 12-month 

general and burn-specific health status in generalised hospitalised burns patients, along 

with a subset of patients injured following the 2009 ‘Black Saturday’ bushfires. Both 

publications revealed that patients were experiencing significant reductions in overall 

generic and burn health, and those patients affected by the 2009 ‘Black Saturday’ 

bushfires were still feeling heightened levels of psychological distress and pain. It was 

proposed that the need for early and ongoing identification of physical and psychosocial 

impairments during hospital admission and upon discharge would be helpful in the 

development of long-term rehabilitation after moderate to severe burn injury. 

 

Aim number four: Identify potential key variables (e.g. demographic, injury and 

clinical factors) that will facilitate the identification of individuals at risk of 

developing chronic poor outcomes post burn injury. 

 

The published paper in Chapter 7 was the last in a suite of three papers from the 
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prospective cohort study that focused on identifying specific patient demographic or 

burn-specific characteristics that could predict generic and burn-specific health 12 

months after injury. The results showed that SF-36 v.2 and BSHS-B scores were 

affected by age and gender. These results also suggest that knowledge about critical 

demographic factors should be used to assess risk factors to early recovery rather than 

referring patients on a case-by-case basis once the problem has become clinically 

evident.  

 

8.2 Limitations 

 

The specific limitations associated with each individual study have been outlined in the 

relevant chapters. This section focuses on the general limitations of this thesis. 

 

Firstly, the generic and disease-specific outcome measures were administered at 

arbitrary time points post-burn injury because of the restrictions placed around the PhD 

candidature. Restricting data collection to 3, 6 and 12-months post-injury may not have 

reflected the dynamic changes seen in a patient’s physical and psychosocial parameters. 

Given the natural fluctuations in health over time, the 12-month mark may not have 

reflected the final stage of burns recovery. Further research, encompassing a longer 

time frame to investigate may be helpful. 

 

Secondly, we were limited by a relatively small sample size (n=114) because of the 

small number of patients presenting with moderate to severe burn injury to VABS in 

any given year. The potential to increase overall study numbers could be possible by 

pooling data from multiple burn unit sites around Australia. However, the 

heterogeneous burn population (i.e. considerable variations in age, mechanism of 

injury, depth and size of burn) along with significant difference seen in the delivery of 

acute burn care practices, the outcomes for this cohort may not have necessarily 

reflected the outcomes for patients treated at other burn care facilities.  

 

Thirdly, we did not capture pre-existing physical or poorly reported or undocumented 

psychosocial problems that may have led to a greater physical and psychological 

vulnerability. Due to time and financial constraints, we did not track the number of 

participants who were seeking mental health support prior to, or after enrolment into the 
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cohort study. In addition we did not assess coping strategies that may have helped to 

determine coping styles over the course of recovery as well as patients’ subjective 

perceptions of their injury. Moreover, there were many other noted factors contributing 

to overall general health and well-being such as chronic pain, community re-integration, 

and return to work, which may had some potential to impact on the complex 

relationship that existed between burn injury and quality of life.  

 

8.3 Recommendations 

Monitoring the incidence of burn injuries and their long-term consequences is an 

important public health care issue, the findings within this thesis suggesting patients 

still report levels of physical functioning that are significantly below their pre-injury 

level of functioning. Reliable incidence and outcome information, including generic 

health and burn-specific HRQoL outcomes is needed to identify priority areas for injury 

prevention, to measure the effectiveness of injury prevention and treatment strategies 

during hospital admission and post-hospital discharge. Therefore, the following 

recommendations are put forward: 

 

Firstly, although it is important to consider the ongoing use of various datasets to report 

on the incidence of burn injury, patient demographics, and burn injury characteristics, 

equal consideration should be placed on collecting generalised and burn-specific health 

outcome data post-hospital discharge. These additional data points could not only map 

the long-term efficacy of acute burn care treatments, but also describe the patterns of 

recovery and quality of survival in this patient population.  

 

Secondly, there is a need to develop consensus with routine data collection points to 

help burn experts with achieving clinical agreement when measuring the impact of 

injury on physical and psychosocial outcomes. Using established tools that share a 

common language could help mitigate clinician concerns with ‘what to measure’ and 

‘how to measure it’ in those with burn injury. 

 

Thirdly, data now illustrates the crucial importance and relevance of identifying risk 

factors for burn injury along with routine patient physical and psychological 

assessments, to burn clinicians who can provide expert care following hospital 

discharge. The delivery of appropriate services could be closely monitored in a goal-



 79 

directed, patient-centered after-care clinic and be linked to a burns unit. In this way, the 

long-term efficacy of acute burn care treatments could be determined, whilst the 

negative long-term impact on psychosocial and physical health could be reduced. 

 

8.4 Conclusions 

 

Significant advances in the delivery of burn care treatments over the last few decades 

have shown that patients may experience an array of diverse health outcomes extending 

from the very poor to the fully recovered. Reporting on health and burn-specific 

HRQoL outcomes has largely been done using statewide and hospital datasets along 

with direct patient contact. The findings contained in this thesis have improved our 

understanding of the trends and burden of moderate to severe burn injuries in terms of 

long-term outcomes, in particular, general and burn-specific health outcomes, in a series 

of 114 patients presenting to a burns centre.   
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Appendices 

Appendix 1: Ethics Approvals 

 

 
 

ETHICS COMMITTEE CERTIFICATE OF APPROVAL 
EXTENSION 

 

This is to certify that  
 

Project No:  8/05  
 

Project Title The physical and psychosocial outcomes following burn injury: A 12 month 
follow-up study.  
 

Principal Researcher: Dr Heather Cleland 
 
has been given an extension of approval by the Ethics Committee from  
 
Approval date: 31-Mar-2007 Expiry date: 31-Mar-2009 

 
 
It is the Principal Researcher’s responsibility to ensure that all researchers associated with this project 
are aware of the conditions of approval and which documents have been approved.  

 
The Principal Researcher is required to notify the Secretary of the Ethics Committee, via 
amendment or progress report, of  

 
 Any significant change to the project and the reason for that change, including an indication of 

ethical implications (if any); 
 Serious adverse effects on participants and the action taken to address those effects; 
 Any other unforeseen events or unexpected developments that merit notification; 
 The inability of the Principal Researcher to continue in that role, or any other change in research 

personnel involved in the project; 
 Any expiry of the insurance coverage provided with respect to sponsored clinical trials and proof of 

re-insurance; 
 A delay of more than 12 months in the commencement of the project; and, 
 Termination or closure of the project.  
 
Additionally, the Principal Researcher is required to submit 
 
 A Progress Report every 12 months for the duration of the project (forms to be provided); 
 A Request for Extension of the project prior to the expiry date, if applicable; and,  
 A detailed Final Report at the conclusion of the project. 
 
The Ethics Committee may conduct an audit at any time. 
 
All research subject to the Alfred Hospital Ethics Committee review must be conducted in accordance 
with the National Statement on Ethical Conduct in Research Involving Humans (1999).  
 
The Alfred Hospital Ethics Committee is a properly constituted Human Research Ethics Committee in 
accordance with the National Statement on Ethical Conduct in Research Involving Humans (1999). 
 
SPECIAL CONDITIONS 
 
None 
 

    SIGNED:    
   

 Chair, Ethics Committee (or delegate) 
 

Please quote Project No and Title in all correspondence 
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Appendix 2: Participant information and consent form 

PARTICIPANT INFORMATION AND CONSENT FORM: 

THE BURNS OUTCOME STUDY 

Version 2: Dated 2nd January 2008 

Site: The Alfred Hospital 

Full Project Title:  

 

Full Project Title: The physical and psychosocial outcomes following burn injury: A 12 month 

follow-up study 

 

Principal Researcher:  Dr Heather Cleland 

Associate Researcher(s): Mr Jason Wasiak, Dr Belinda Gabbe 

 

This Participant Information and Consent Form are 5 pages long. Please make sure you have all 

the pages.  

1. Your Consent 

You are invited to take part in this research project.  

This Participant Information contains detailed information about the research project. Its 

purpose is to explain to you as openly and clearly as possible all the procedures involved in this 

project before you decide whether or not to take part in it.  

Please read this Participant Information carefully. Feel free to ask questions about any 

information in the document.  You may also wish to discuss the project with a relative or friend 

or your local health worker. Feel free to do this. 

Once you understand what the project is about and if you agree to take part in it, you will be 

asked to sign the Consent Form. By signing the Consent Form, you indicate that you 

understand the information and that you give your consent to participate in the research 

project. 

You will be given a copy of the Participant Information and Consent Form to keep as a record. 

2. Purpose and Background 

Patients who are burnt by accidents may have a number of factors which complicate treatment 

and delay rehabilitation. These are either pre-existing, or may even develop during time spent 

in hospital. They include psychological problems such as anxiety and depression, drug 

dependence, or chronic pain. At present, the nature of these problems and the way they impact 

on daily life are poorly documented. 

Treatment for burns is often poorly co-ordinated between the local GP clinic and treating 

hospital. General practitioners may be ill-equipped to deal with these complex patients, and 

doctors in the treating hospital may not be aware of these challenges until they are discharged 

from hospital.   

The aim of the project is to look at the physical and psychological aspects of patients who have 

been burnt as a result of an accident for up to 2 years. With this follow up, we hope to identify 

factors associated with hospital readmission and delayed rehabilitation.  
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Follow up will involve being asked to fill in a number of simple questionnaires. More so, a 

number of physical tests such as measuring weight and arm movements will be recorded.  It is 

hoped that the information gained from these simple tests will enable hospital programs to be 

developed to improve the delivery of care. It is also hoped that organising this type of care will 

help with decreasing hospital re-admissions, improve the chances of returning to work and/or 

school, and improve the rehabilitation process. 

A total of 120 people will participate in this project. 

You are invited to participate in this research project because all burns patients with complex 

physical and psychological needs requiring health advice and support potentially may be at risk 

of an unplanned readmission or struggle with the rehabilitation process. 

This trial has been initiated by the investigator, Dr Heather Cleland, Director of the Victorian 

Adult Burns Service Unit, The Alfred Hospital.  

3. Procedures 

Participation in this project will require you to fill in a number of simple questionnaires and 

undergo a number of pain-free physical tests at one month, three, six, and twelve months.  

The simple questionnaires in which you fill in yourself are expected to take up to 45 minutes. 

They include: 

Psychological interviews – up to 5 questionnaires in which you fill in yourself will examine 

specific burn injury matters such as body image (Burn Specific Health Scale), depression and 

anxiety (Kessler 10 Scale) quality of life (Short-Form 36 Quality of Life Scale, levels of pain (the 

McGill Pain Questionnaire), and alcohol consumption (Australian AUDIT Questionnaire).  

 

The four interviews at three, six, and twelve months will take up to 45 minutes and will be 

conducted face-to-face at an out-patients clinic appointment you have with your doctor. None 

of the tests requires a psychologist because they are very simple, and if necessary can be 

conducted the day prior to review at the out-patients clinic by telephone. An additional survey 

of open-ended items questions will be asked that detail work or study habits and perception of 

your health before and after the injury. More so, access to current and anticipated health care 

services will also be recorded. 

5. Possible Benefits 

It is anticipated that the information and understanding gained will enable hospital programs to 

be developed to improve the delivery of care to all burn patients and improve the relationship 

and partnership between hospital and community based doctors and nurses. Improving the 

services will help decrease hospital re-admission rates, reduce the possible feelings of isolation 

you may experience from family and friends, encourage the return to work and/or school, and 

increase your physical functioning and overall, improve the rehabilitation process. 

6. Possible Risks 

The recall of your injury and thoughts, feelings and emotions surrounding the event and 

subsequent recovery may arouse adverse emotional feelings. If your reaction of is severe the 

interview will be terminated immediately. Following all interviews, we will ask you if they felt 

upset at any point in the interview process and if you like, follow this up with the principle 

researcher or the hospitals social work department. Permission will be sought from the social 

work department to deal with any potential contingencies should they arise. 
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7. Other Treatments Whilst on Study 

It is important to tell your doctor and the research staff about any treatments or medications 

you may be taking, including non-prescription medications, vitamins or herbal remedies and 

any changes to these during your participation in the study. 

8. Alternatives to Participation 

All therapeutic interventions will be provided regardless of you consenting to this study or not.   

9. Privacy, Confidentiality and Disclosure of Information 

Any information obtained in connection with this research project that can identify you will 

remain confidential and will only be used for the purpose of this research project. It will only be 

disclosed with your permission, except as required by law. If you give us your permission by 

signing the Consent Form, we plan to publish the results de –identifying your personal details.   

10. New Information Arising During the Project 

During the research project, new information about the risks and benefits of the project may 

become known to the researchers. If this occurs, you will be told about this new information. 

This new information may mean that you can no longer participate in this research. If this 

occurs, the person(s) supervising the research will stop your participation. In all cases, you will 

be offered all available care to suit your needs and medical condition. 

11. Results of Project 

It is expected that an English summary of the burns outcome study will be freely available 

using a wide variety of educational materials (i.e. pamphlets or brochures, CD-ROM, stickers, 

teaching sessions, lecture materials, posters, internet).  More so, community support centres 

involved in improving the burns rehabilitation process will serve as the meeting point between 

the clinician and patient. 

12. Further Information or Any Problems 

If you require further information or if you have any problems concerning this project (for 

example, any side effects), you can contact the principal researcher. The researchers 

responsible for this project are: 

Dr Heather Cleland, MB BS FRACS, Director, Burns Unit, The Alfred Hospital Commercial Rd 

Melbourne 3004.  

Mr. Jason Wasiak, MPH, Research Officer Burns Unit, The Alfred Hospital Commercial Rd 

Melbourne 3004.   

Dr Belinda Gabbe, PhD, Research Fellow, Department of Epidemiology and Preventative 

Medicine, The Alfred Hospital Commercial Rd Melbourne 3004.     
 

13. Other Issues 

If you have any complaints about any aspect of the project, the way it is being conducted or 

any questions about your rights as a research participant, then you may contact   

Name: Rowan Frew  

Position: Ethics Manager  

  

You will need to tell Rowan Frew the name of one of the researchers given in section 12 above. 
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14. Participation is Voluntary 

Participation in any research project is voluntary. If you do not wish to take part you are not 

obliged to. If you decide to take part and later change your mind, you are free to withdraw 

from the project at any stage.  

Your decision whether to take part or not to take part, or to take part and then withdraw, will 

not affect your routine treatment, your relationship with those treating you or your relationship 

with The Alfred Hospital.  

Before you make your decision, a member of the research team will be available so that you 

can ask any questions you have about the research project. You can ask for any information 

you want. Sign the Consent Form only after you have had a chance to ask your questions and 

have received satisfactory answers. 

If you decide to withdraw from this project, please notify a member of the research team 

before you withdraw. This notice will allow that person or the research supervisor to inform you 

if there are any health risks or special requirements linked to withdrawing. 

15. Reimbursement for your costs 

You will not be paid for your participation in this trial. However, you will be reimbursed for any 

of the following costs that you incur as a result of participating in this trial. 

16. Ethical Guidelines 

This project will be carried out according to the National Statement on Ethical Conduct in 

Research Involving Humans (March 2007) produced by the National Health and Medical 

Research Council of Australia. This statement has been developed to protect the interests of 

people who agree to participate in human research studies. 

The ethical aspects of this research project have been approved by the Human Research Ethics 

Committee of The Alfred Hospital.   
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CONSENT FORM 

 

 

THE ALFRED HOSPITAL 

Version 2: Dated 2nd January 2008 

Site: The Alfred Hospital 

 

 
Full Project Title: The physical and psychosocial outcomes following burn injury: A 12 month 

follow-up study 

 

 

I have read, or have had read to me in my first language and I understand the Participant 

Information version 2 dated2nd January 2008. 

I have had an opportunity to ask questions and I am satisfied with the answers I have received. 

I freely agree to participate in this project according to the conditions in the Participant 

Information.  

I will be given a copy of the Participant Information and Consent Form to keep. 

I understand that the researcher has agreed not to reveal my identity and personal details if 

information about this project is published or presented in any public form.   

 

Participant’s Name (printed) …………………………………………………… 

Signature        Date 

 

Name of Witness to Participant’s Signature (printed) ………………………………………   

Signature        Date 

 

Declaration by researcher*: I have given a verbal explanation of the research project, its 

procedures and risks and I believe that the participant has understood that explanation. 

Researcher’s Name (printed) …………………………………………………… 

Signature        Date 

* A senior member of the research team must provide the explanation and provision of 

information concerning the research project.  

Note: All parties signing the Consent Form must date their own signature. 
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REVOCATION OF CONSENT FORM   

(To be used for participants who wish to withdraw from the project.)  

(Attach to Participant Information) 

On Institution’s Letterhead 

Revocation of Consent Form 

 

Full Project Title: The physical and psychosocial outcomes following burn injury: A 12 month 

follow-up study 
 

I hereby wish to WITHDRAW my consent to participate in the research proposal 

named above and understand that such withdrawal WILL NOT jeopardise any 

treatment or my relationship with Name of Institution. 

 

 

 

Participant’s Name (printed) ……………………………………………………. 

 

 

Signature      Date 
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Appendix 3: Outcome measures 

Appendix 3.1: Form 36 Medical Outcomes Survey v.2 (SF-36 v.2) 

  

 

            

 

 

Your Health and Well-Being 
 

 

This questionnaire asks for your views about your health. This information will 

help keep track of how you feel and how well you are able to do your usual 

activities.  Thank you for completing this survey! 

 
For each of the following questions, please mark an  in the one box that best 

describes your answer. 

 

1. In general, would you say your health is: 

Excellent Very good Good Fair Poor 

    
   1    2    3    4    5 

 

2. Compared to one week ago, how would you rate your health in general 

now? 

Much better 

now than one 

week ago 

Somewhat 

better 

now than one 

week ago 

About the 

same as 

one week ago 

Somewhat 

worse 

now than one 

week ago 

Much worse 

now than one 

week ago 

    
   1    2    3    4    5 
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3. The following questions are about activities you might do during a 

typical day.  Does your health now limit you in these activities?  If so, 

how much?  

 

 Yes, 

limited 

a lot 

Yes, 

limited 

a little 

No, not 

limited 

at all 

    
 a Vigorous activities, such as running, lifting  

heavy objects, participating in strenuous sports ......................  1 .............  2 .............  3 

 b Moderate activities, such as moving a table, pushing  

a vacuum cleaner, bowling, or playing golf.............................  1 .............  2 .............  3 

 c Lifting or carrying groceries ....................................................  1 .............  2 .............  3 

 d Climbing several flights of stairs .............................................  1 .............  2 .............  3 

 e Climbing one flight of stairs ....................................................  1 .............  2 .............  3 

 f Bending, kneeling, or stooping ................................................  1 .............  2 .............  3 

 g Walking more than a kilometre ...............................................  1 .............  2 .............  3 

 h Walking several hundred metres .............................................  1 .............  2 .............  3 

 i Walking one hundred metres ...................................................  1 .............  2 .............  3 

 j Bathing or dressing yourself ....................................................  1 .............  2 .............  3 
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4. During the past week, how much of the time have you had any of the 

following problems with your work or other regular daily activities as a 

result of your physical health? 

 All of 

the time 

Most of 

the time 

Some of 

the time 

A little of 

the time 

None of 

the time 

     
 a Cut down on the amount of  

  time you spent on work or  

  other activities ..................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 b Accomplished less than you  

  would like ........................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 c Were limited in the kind of  

  work or other activities ....................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 d Had difficulty performing the 

  work or other activities (for  

  example, it took extra effort) ...........  1 ..............  2 ..............  3 ..............  4 ..............  5 

 

 

5. During the past week, how much of the time have you had any of the 

following problems with your work or other regular daily activities as a 

result of any emotional problems (such as feeling depressed or 

anxious)? 

 All of 

the time 

Most of 

the time 

Some of 

the time 

A little of 

the time 

None of 

the time 

     
 a Cut down on the amount of  

  time you spent on work or  

  other activities ..................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 b Accomplished less than you  

  would like ........................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 c Did work or other activities 

  less carefully than usual ...................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 

 

   

 



 

95 
 

6. During the past week, to what extent has your physical health or 

emotional problems interfered with your normal social activities with 

family, friends, neighbours, or groups? 

Not at all Slightly Moderately Quite a bit Extremely 

    

   1    2    3    4    5 

 

 

 

 

 

7. How much bodily pain have you had during the past week? 

None Very mild Mild Moderate Severe Very severe 

     
   1    2    3    4    5    6 

 

 

 

 

 

8. During the past week, how much did pain interfere with your normal 

work (including both work outside the home and housework)? 

Not at all A little bit Moderately Quite a bit Extremely 

    

   1    2    3    4    5 
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9. These questions are about how you feel and how things have been with 

you during the past week.  For each question, please give the one answer 

that comes closest to the way you have been feeling.  How much of the 

time during the past week… 

 

 

10. During the past week, how much of the time has your physical health or 

emotional problems interfered with your social activities (like visiting 

with friends, relatives, etc.)? 

All of 

the time 

Most of 

the time 

Some of 

the time 

A little of 

the time 

None of 

the time 

    

   1    2    3    4    5 

 

 

 All of 

the time 

Most of 

the time 

Some of 

the time 

A little of 

the time 

None of 

the time 

     

 a Did you feel full of life? ..................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 b Have you been very nervous? ..........  1 ..............  2 ..............  3 ..............  4 ..............  5 

 c Have you felt so down in the  

dumps that nothing could  

cheer you up? ...................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 d Have you felt calm and   

peaceful? ..........................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 e Did you have a lot of energy? ..........  1 ..............  2 ..............  3 ..............  4 ..............  5 

 f Have you felt downhearted   

and depressed? .................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 g Did you feel worn out? ....................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 h Have you been happy? .....................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 i Did you feel tired? ...........................  1 ..............  2 ..............  3 ..............  4 ..............  5 



 

97 
 

11. How TRUE or FALSE is each of the following statements for you? 

 Definitely 

true 

Mostly 

true 

Don’t 

know 

Mostly 

false 

Definitely 

false 

     

 a I seem to get sick a little 

easier than other people ...................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 b I am as healthy as  

anybody I know ...............................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 c I expect my health to  

get worse ..........................................  1 ..............  2 ..............  3 ..............  4 ..............  5 

 d My health is excellent ......................  1 ..............  2 ..............  3 ..............  4 ..............  5 
 

 

 

 

 

 

 

Thank you for completing these questions! 
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Appendix 3.2: Brief Version of the Burn Specific Health Scale (BSHS-B) 

 

 
 

Burn-Specific Health Scale-Brief (BSHS-B) 
 
 

 

  
 Name: ...................................................................................................................... 
 
 Personal ID number: .............................................  
  
 Current date:      20–         – 
 
 

 

 
INSTRUCTION 

 
This form contains questions which in one way or another are related to problems or 
feelings that people may experience sometimes. A number of questions concern your 
previous burn in one way or another.  
 
There are five possible answers for each question. The alternatives are given at the top 
of each page.  
 
Read every question carefully. Your task is to identify which answer (only one!) that best 
describes you or how you feel in general, in other words not just now. Put one "cross" in 
the square which corresponds your answer. Don't skip any items. If you believe that any 
question is unclear, or this is unclear, contact the person who mailed you this inquiry.  
 
The questions are written in the form of statements. We will start with an example 
(which is not found in the actual inquiry): 
 

 Extremely Quite a bit Moderately A little bit Not at all 

My burn itches a lot. 
 

 

 

 

 

 

 

 

 

 
 
 
 
 

 
Work quickly and do not consider each question too long! 
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How much difficulty do you have: 
    

   Extreme Quite a bit Moderate A little bit None 

at all 

 

1 bathing independently?       

2 dressing by yourself?       

3 getting in and out of a chair?       

4 signing your name?       

5 eating with utensils?       

6 tying shoelaces, bows, etc?.       

7 picking up coins from a flat surface?        

8 unlocking a door?       

9 working in your old job performing your 

old duties? 
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To what extent does each of the following statements describe you? 

   
Extremely Quite a 

bit 
Moderately A little bit Not at all 

 

10 Sometimes, I would like to forget that 

my appearance has changed. 
      

11 I feel that my burn is unattractive to 

others. 
      

12 I am troubled by feelings of loneliness.       

13 I often feel sad or blue.        

14 At times, I think I have had an 

emotional problem.  
      

15 I am not interested in doing things with 

my friends.  
      

16 I don’t enjoy visiting people.       

17 My injury has put me further away from 

my family. 
      

18 I would rather be alone than with my 

family. 
      

19 I don’t like the way my family acts 

around me. 
      

20 My family would be better off without 

me. 
      

21 I have no one to talk to about my 

problems.  
      

22 I feel frustrated because I cannot be 

sexually aroused as well as I used to.  
      

23 I am simply not interested in sex any 

more.  
      

24 I no longer hug, hold or kiss.        

25 My general appearance really bothers 

me.  
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26 I have feelings of being trapped or 

caught.  
      

 
Below you will find a number of questions about your injury.  

To what extent does each of the following statements describe you? 

    
Extremely Quite a 

bit 
Moderately A little bit Not at all 

27 Being out in the sun bothers me.  
     

28 Hot weather bothers me.   
     

29 I can’t get out and do things in hot 

weather.  
 

     

30 It bothers me that I can’t get out in the 

sun.  
 

     

31 My skin is more sensitive than before.   
     

32 Taking care of my skin is a bother.   
     

33 There are things that I’ve been told to 

do for my burn that I dislike doing.  
 

     

34 I wish that I didn’t have to do so many 

things to take care of my burn.  
 

     

35 I have a hard time doing all the things 

I’ve been told to take care of my burn.  
 

     

36 Taking care of my burn makes it hard 

to do other things that are important to 

me.  

 
     

37 My burn interferes with my work.   
     

38 Being burned has affected my ability to 

work.  
 

     

39 My burn has caused problems with my 

working.  
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40 The appearance of my scars bothers 

me.  
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Subscales 
 
Simple Abilities (SA):  1, 2, 3 
Hand Function (HF):  4, 5, 6, 7, 8  
Work (W):  9, 37, 38, 39 
Body Image (BI):  10, 11, 25, 40 
Affect (A):  12, 13, 14, 15, 16, 
21, 26 
Interpersonal Relationships (IR):  17, 18, 19, 20 
Sexuality (S):  22, 23, 24 
Heat Sensitivity (HS):  27, 28, 29, 30, 31 
Treatment Regimens (TR):  32, 33, 34, 35, 36 

 
 

Scoring 
 
0 = Extreme/Extremely 
1 = Quite a bit 
2 = Moderate/Moderately 
3 = A little bit 
4 = None/not at all 
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Appendix 3.3: Kessler Psychological Distress Scale (K-10) 

 
 Please use sticker label if 

available 
Patient or Client 
Identifier: 

 
       

 

Surname:  

Other names:  

Date of Birth: 
 
 

Sex 
      Male O      Female O 

Address:  

 
 

 Date completed: __ __ / __ __ / __ __ __ __ 

 
Instructions  
The following ten questions ask about how you have been feeling 
in the last four weeks. For each question, mark the circle under 
the option that best describes the amount of time you felt that way.  
 

  
None of 
the time 

A little of 
the time 

Some of 
the time 

Most of 
the time 

All of the 
time 

1. 
In the last four weeks, about 
how often did you feel tired 

out for no good reason?  
 O   O   O   O  O  

2. 
In the last four weeks, about 

how often did you feel 
nervous?  

 O   O   O   O  O  

3. 

In the last four weeks, about 
how often did you feel so 

nervous that nothing could 
calm you down?  

 O   O   O   O  O  

4. 
In the last four weeks, about 

how often did you feel 
hopeless?  

 O   O   O   O  O  
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5. 
In the last four weeks, about 

how often did you feel restless 
or fidgety?  

 O   O   O   O  O  

6. 
In the last four weeks, about 

how often did you feel so 
restless you could not sit still?  

 O   O   O   O  O  

7. 
In the last four weeks, about 

how often did you feel 
depressed? 

 O   O   O   O  O  

8. 
In the last four weeks, about 
how often did you feel that 
everything was an effort? 

 O   O   O   O  O  

  
None of 
the time 

A little of 
the time 

Some of 
the time 

Most of 
the time 

All of the 
time 

9. 

In the last four weeks, about 
how often did you feel so sad 
that nothing could cheer you 

up? 

 O   O   O   O  O  

10. 
In the last four weeks, about 

how often did you feel 
worthless? 

 O   O   O   O  O  

 
 

The next few questions are about how these feelings may have 
affected you in the last four weeks.  
You need not answer these questions if you answered “None of 
the time” to all of the ten questions about your feelings.  
 

11. 
In the last four weeks, how many days were you TOTALLY 

UNABLE to work, study or manage your day to day activities 
because of these feelings? 

   ____ (number of days) 

12. 

[Aside from those days], in the last 4 weeks, HOW MANY 
DAYS were you able to work or study or manage your day to 

day activities, but had to CUT DOWN on what you did 
because of these feelings? 

   ____ (number of days) 

13. 
In the last 4 weeks, how many times have you seen a doctor 

or any other health professional about these feelings? 
   ____ (number of consultations) 
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14. 
In the last 4 weeks, how often have physical health problems 

been the main cause of these feelings? 

O None of the time 
O A little of the time 
O Some of the time 
O Most of the time 
O All of the time 

 
 
 

Thankyou for completing this questionnaire. 
 
 

Please return it to the staff member who asked you to complete it. 
Appendix 3.4: McGill Pain Questionnaire (MPQ) 
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Appendix 3.5: Alcohol Use Disorders Identification Test (AUDIT) 

AUDIT QUESTIONNAIRE 
 

Please read the questions as written and record your answers carefully. Begin by saying “These 
questions are about your use of alcoholic beverages IN THE LAST SIX MONTHS.” 
 
Code answers in terms of “standard drinks”, such as 1 pot of heavy beer, a glass of wine, a shot of 
spirits etc… 
 
Please place the correct answer number in the box at the right. 

1. How often do you have a drink 
containing alcohol? 

6. How often during the last year have you 
needed a first drink in the morning to get 
yourself going after a heavy drinking 
session 

(0) Never   [SKIP to Q9 & 10] (0) Never 
(1) Monthly or less (1) Less than monthly 
(2) 2 to 4 times a month (2) Monthly 

(3) 2 to 3 times a week  (3) Weekly  

(4) 4 or more times a week (4) Daily or almost daily 

2. How many drinks containing alcohol do 
you have on a typical day when you are 
drinking? 

7. How often during the last year have you 
had a feeling of guilt or remorse after 
drinking? 

(0) 1 or 2 (0) Never 
(1) 3 or 4 (1) Less than monthly 
(2) 5 or 6 (2) Monthly 

(3) 7, 8, or 9  (3) Weekly  

(4) 10 or more (4) Daily or almost daily 

3. How often do you have six or more 
drinks on one occasion? 

8. How often during the last year have you 
been unable to remember what 
happened the night before because you 
had been drinking? 

(0) Never (0) Never 
(1) Less than monthly (1) Less than monthly 
(2) Monthly (2) Monthly 

(3) Weekly  (3) Weekly  

(4) Daily or almost daily (4) Daily or almost daily 

SKIP TO Q9 & Q10 if Answer to 2 and 3 adds 
up to 0 (zero) 

 

4. How often during the last year have you 
found that you were not able to stop 
drinking once you had started? 

9. Have you or someone else been injured 
as a result of your drinking? 

(0) Never (0) No 
(1) Less than monthly (2) Yes, but not in the last year 
(2) Monthly (4) Yes, during the last year 

(3) Weekly     

(4) Daily or almost daily   

5. How often during the last year have you 
failed to do what was normally expected 
from you because of drinking? 

10. Has a relative or friend or a doctor or 
another health worker been concerned 
about your drinking or suggested you 
cut down? 

(0) Never (0) No 
(1) Less than monthly (2) Yes, but not in the last year 
(2) Monthly (4) Yes, during the last year 

(3) Weekly     

(4) Daily or almost daily   
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  Record total of specific items here  
 

 

Appendix 4: Demographic and burn-injury characteristics 

 

Standardized demographic and burn injury characteristics: 

Impact of Burn Injury Study (IBIS) 

 

Patient Demographic Information 

1. Age: 

2. Gender:      O Male O Female 

3. Date of birth: 

4. Date of injury: 

5. Type of injury – intentional (yes/no) or unintentional (yes/no) 

6. Patient’s Surname: 

7. Patient’s First Name: 

8. Contact Telephone Number (1): 

9. Contact Telephone Number (2): 

10. Data collected:    O face to face O via telephone 

11. Contact attempts:  date and time –  

12. Next of Kin details:  

 

Pre-injury information 

Work status (asked at baseline only) 

11. Prior to your injury were you working or studying?   Yes   No   

Unknown   Not Applicable 

 

What was your occupation? 

………………………………………………………………. 

 

12) Did you <provide the options>? (Please mark  one box only) 

  Not applicable    Work full time 

  Work part time    Study full time 

  Study part time    Work part time and study part time 

  Other (specify)…………………………… 

 

If you were working or studying prior to your injury, have you returned to work or 

study? 
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  Yes   No    Unknown    Not Applicable 

 

Is this with the same business, organisation or institution as prior to your injury? 

  Yes   No     Unknown      Not Applicable 

  

 

Is this in the same role? (i.e. same job) 

  Yes   No    Unknown    Not Applicable 

 

In the week prior to your injury, did you have any of the following (asked at baseline 

only)? 

  No disability 

  Mild disability 

  Moderate disability 

  Marked disability 

  Severe disability 

 

In general, over the last week have you have any of the following (asked at 3, 6 and 

12 months)? 

  No disability 

  Mild disability 

  Moderate disability 

  Marked disability 

  Severe disability 

 

Patient Injury Information 

1. Aetiology of burns: 

O Thermal 

 O Radiation 

O Chemical 

O Electrical 

O Explosion  

O Other – give details  

 

2. Location of burn: Yes/No to all that apply and give percentage affected 
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O Head or neck: ________ 

 O Trunk: ________ 

O Arms: ________ 

 O Hands: ________ 

O Legs: ________ 

 O Genitals and Buttocks: ________ 

3. Other Injuries? Please describe: 

4. Date of admission: 

5. Date of discharge:  

6. Total length of stay in hospital (days) 

7. Length of stay in ICU (days):  

8. Number of ventilator (if relevant) hours (hours):  

9. Weight (kg):  

10. Height (cm): 

11. Total Body Surface Area Injured in Burn (numerical %):  

12. Ratio of full thickness burns (numerical as %):  

13. Ratio of partial thickness burns (numerical as %):  

14. Past medical history: 

15. Compensable injury – yes/no 

16. Number of operative procedures (surgeries) 

17. Type of operative procedures (surgeries) 

 

 

 

 

 

 

 

 

 

 

 




