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Summary 

Burns are a major cause of mortality and morbidity worldwide. Substantial improvements in 

burn treatment have led to a shift in burn care outcomes in developed countries, from 

short-term critical care outcomes towards longer-term patient-reported outcomes focusing 

on mental and physical consequences, and well-being of patients. Burn injuries not only 

have an impact on patients, burns also pose a burden on society. This thesis addressed the 

burden of burn injuries, both on a patient and a population level. It thereby aimed at 

contributing to improve the aftercare for burn patients, and gaining more attention for burn 

injuries on a policy level. The studies described in this thesis provided insight into the 

current state of art of health-related quality of life (HRQL) after burn injuries (Part I), 

improved insights into the recovery and long-term patient-reported outcomes of burn 

injuries (Part II), and established and applied a method for more precise estimates of non-

fatal burden of disease of burn injuries (Part III). 

 

Part I. Health-related quality of life in burns: state of the art 

An important and increasingly studied patient-reported outcome to understand, qualify and 

quantify the impact of burns and assess patient values, is HRQL of burn patients. HRQL 

reflects a patient’s perception of how a health condition affects his/her physical, 

psychological and social wellbeing after an injury or disease. The current knowledge on 

HRQL after burns was revealed and summarized by an extensive systematic literature 

review. It showed that HRQL is increasingly studied, however, there is no consensus on what 

specific HRQL instrument(s) are best to use in adults or children after burns. Many different 

instruments and a broad range of time assessment points are used, which hampers 

comparison of outcomes (Chapter 2, 4). Critical assessment of the measurement properties 

showed that two instruments, the Burn Specific Health Scale–Brief and the Brisbane Burn 

Scar Impact Profile, had somewhat more favorable properties compared to other 

instruments (Chapter 5). To further improve the understanding of HRQL after burns, 

consensus on uniform validated instrument(s), time assessment points and data 

presentation is needed.  

It was also shown that the HRQL of most burned children and adults was diminished shortly 

after sustaining a burn injury and improved over time (Chapter 2, 4). However, some HRQL 

domains and patient groups remained impaired and require special attention in the 

aftermath of burns. In children, especially appearance and parental concern remained 

problems (Chapter 4). In adults, participation restrictions due to physical functional 

limitations and emotional distress remained, and limitations of regular daily activities 

(including work) seem to develop. Besides, burn patients were seen to be on average more 

anxious and/or depressed compared to the general population, and a large proportion of 

patients continued experiencing pain and/or discomfort in the long-term (Chapter 2). These 

results indicate that burns have a prolonged impact on patients daily and social life and 

indicate the need for a comprehensive approach, including both physical and psychological 

care in the aftermath of burns. Also, some patient groups were found to require special 
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attention. Patients with major burns experienced evidently more problems than patients 

with mild burns, and patients with psychological problems before or shortly after the injury 

are frequently seen to maintain having problems in the long-term and should therefore be 

carefully monitored (Chapter 3). In children, the psychological problems are barely studied. 

Pediatric patients with major burns, facial burns, hand burns, and comorbidity experienced 

a poorer long-term HRQL and required special attention (Chapter 4). 

 

Part II. Long-term patient-reported outcomes after burns 

The systematic review showed that most information on HRQL was available relatively 

shortly after burns (≤24 months), even though it is known that not all burn survivors have 

reached their stable end situation by then. To complement existing knowledge gaps, we 

conducted a multicenter cross-sectional study in all three Dutch burn centers on long-term 

(5-7 years post burn) outcomes. Two main outcomes included patient-reported scar quality 

and HRQL. Scars differed from normal skin in a large part of the burn population, especially 

in patients with severe burns. Especially, the color of the scar deviated a lot from normal 

skin. A longer hospital stay and female gender was associated with poorer scar quality 

(Chapter 6). It is important to counsel patients on the expectations of the final look of their 

burn scar(s).  

The majority of burn patients experienced some problems with HRQL 5-7 years after the 

burn injury. This emphasizes that burns can have a negative impact on an individual's HRQL, 

particularly in more severely burned patients, that persists for years. The HRQL domains 

most frequently affected were pain/discomfort and anxiety/depression (Chapter 7). 

Patients with a prolonged hospital stay, females and older patients were found to have a 

higher risk of poor HRQL in the long-term. Screening of patients, with special attention on 

pain and anxiety, is valuable to identify patients who are in need of extra rehabilitation care.  

To further improve clinical practice and inform patients on expected HRQL outcomes, an 

individual participant data meta-analysis using HRQL outcomes from ten European studies 

was performed to develop a 24-month recovery model on expected generic HRQL outcomes 

in adult burn patients (Chapter 8). Individual patient characteristics (age, sex, % total body 

surface area (%TBSA) burned and length of hospital stay) can be entered in the developed 

model and the expected recovery will be displayed. This model can be used shortly after 

burns to inform patients about their expected recovery, but it can also be used during the 

follow-up until 24 months post burn to monitor recovery and early identify a delayed 

recovery. The model showed large improvement in HRQL up to six months after burns, 

afterwards, HRQL remained relatively stable. However, the estimated HRQL remained below 

the norm scores of the general population and females, patients with a prolonged hospital 

stay and patients with major burns were found to have a delayed and worse recovery. 
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Part III. Burden of disease of burns: an update  

Burn injuries also pose a burden on the population. An increasingly used and well-

established concept for the evaluation of the health impact of a disease on population level 

is the burden of disease. The burden of disease expressed as disability adjusted life years 

(DALYs) includes all health consequences of a disease or injury in one metric. The DALY 

includes the fatal consequences of burns (years of life lost: YLLs), and the non-fatal 

consequences (years lived with disability: YLDs). Burden of disease is an important resource 

in public health as it facilitates easy comparison across diseases and injuries, populations 

and over time. The description of the burden of disease serves as important input for health 

decision-making and planning processes, as well as for priority setting in health care, 

surveillance and interventions. Robust and precise estimates of the burden of burn injuries 

are therefore important. Robust burden of disease estimates were not available for the burn 

patient population. Therefore, a refined methodology (INTEGRIS method) to assess the 

burden on injuries was adapted to burn injuries (INTEGRIS-burns method) (Chapter 9). Over 

7,000 HRQL outcomes of 3,401 European and Western-Australian burn patients were used 

to derive disability weights for three homogenous burn injury groups based on burn size: 

<5% TBSA burned (or %TBSA missing), 5-20% TBSA burned and >20% TBSA burned. 

Compared to previous used methods, the INTEGRIS-burns method includes improved 

disability weights based on severity categorization of burn patients; a better substantiated 

proportion of patients with lifelong disability; and, the application of burn specific recovery 

timeframes. The adapted method was applied to estimate, and compare, the burden of 

disease of burn injuries in Australia, New Zealand and the Netherlands. In 2017, the non-

fatal burden of disease of burns for the three countries (YLDs/100.000 inhabitants) was 281 

for Australia, 279 for New Zealand and 133 for the Netherlands.  

The INTEGRIS-burns method was compared with two other methods (GBD method and the 

Injury-VIBES method) in Chapter 10. The burden of disease due to burns of Western 

Australia in 2011-2018 was calculated and compared. Non-fatal burden of disease estimates 

differed substantially; YLDs per case were 3 to 9 times higher when the Injury-VIBES method 

was applied compared to the other methods. Also, trends differed widely through 

application of the different methods. The choice for a specific method thus heavily 

influences the non-fatal burden of disease expressed in YLDs. By addressing the 

methodological limitations evident in previous methods, the INTEGRIS-burns seems to 

present a method to provide the most robust estimates to date, as it is the only method 

adapted to the nature of burns and their recovery. 

 

In Chapter 11 the results and conclusions of the studies described in this thesis were 

discussed. This thesis provided us with new and improved insights into the burden of burn 

injuries on a patient and population level. Future perspectives on HRQL assessment, 

benchmarking of outcomes, screening of patients, patient-centered burn care, and burden 

of disease of burn injuries assessment and continued development have been highlighted. 


