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Abstract 

 

Introduction. Implementation of stratification in burn injured patients referred to a very helpful approach for surgeon distinguishing severity of 

problems as well as predicting the outcome and lead a surgeon to make an accurate decision and a guidance to deliver patient’s condition to his/her 

family. A stratification tools for prediction should be simple and applicable in clinical setting. It also feasible to be applied for clinical use, research 

purpose, and system audit. Amongst scoring systems in burn surgery, revised Baux score is the one. The study is aimed to run validation in our 

burn characteristics. 

Method. A study run to find out validation for revised Baux score, prior to its use for application in our setting. We run cohort study enrolled burn 

injured patient treated during period of January 2010 to December 2012, retrospectively. Total body surface area involved, age and inhalation 

injury referred to variables subjected to statistical analysis.  

Results. Out of 442 burn injured patient, there were 234 subjects included in the study.  Statistical analysis using Hosmer and Lemeshow test 

addressed to evaluate calibration of scoring performance showed p value of p = 1 (> 0.05), and for its precision we found the performance of 

discrimination of r–Baux score showed the area under curve (AUC) of 0.87 (CI 95%; 0.825–0.915), showing a p value of <0.001, and sensitivity 

77.9% and specificity 76.9%. 

Conclusion. On validation, revised Baux score provide a good performance and likely would provide a merit of its clinical application.  

Keywords: validation, revised Baux score, age, TBSA, inhalation injury, mortality 
  

 
Introduction 

 

Burn injury remains a major problem particularly in low to middle 

income countries.1 Unfortunately, nowadays morbidity and mortality 

rate in Indonesia is not well documented yet.2,3 Based on data of 

World Health Organization (WHO) in 2008, mortality rate as well as 

crude death rate of those in South East Asia countries showed a global 

proportion as the highest compared to other countries worldwide. The 

mortality rate reach up 184.000 per annum, crude death rate reach up 

11.6 per 100.000 population, with death global proportion of 59%.1 

In that case, Indonesia as member of South East Asia should pay 

more for attention to burns injury. Strategic way in accordance to 

demographic characteristic with consideration to specific 

characteristic in the island of Indonesia should be instituted to reduce 

mortality rate.  

 

There were studies run to provide predictive values of burns 

mortality. Such a predictive provided through stratification to those 

during the first presentation. This was very helpful for a surgeon to 

find out what the problem encountered is and let he decide a proper 

way to treat an accurate and quick intervention that saves live. Any 

unsuccessful in recognition leads to unfavorable outcome, or even 

worst. And, it believed that hospital death indeed predictable and 

preventable. Thus, early detection of problem encountered referred to 

preventive step.4,5,6  In clinical practice, the concept of stratification 

through a scoring system is well accepted worldwide. A scoring 

system for predictive purpose should be simple and easy to be 

applied.7,8,9 With this system, any health personnel will then have a 

simplicity to predict mortality in clinical setting and help a surgeon to 

make a right decision to solve problems of life threatening. It also 

might be used for research purpose, and finally for system audit.9,10,11 

 

Somehow, as it might be used regionally, the scoring system should 

pass the validation first. A process of validation is addressed to find 

out the performance of such a system in a population of which is 

differed to the population where the scoring system proposed and 

established. The process is set up into accuracy (calibration) and 

precision (distinguishing), where accuracy representing the 

appropriateness between a prediction with clinical facts and the 

precision representing the ability of distinguishing those who will 

survive and those who is not.9 Amongst proposed scoring system in 

burns field, there’s a simple and feasible to be applied named revised 

Baux (abbreviated as, r–Baux) score. Such a score has been studied 

and applied in many centers worldwide,7,8,12,13,14 but so far in our unit 

there’s no established scoring system is used yet. Thus, we run a study 

addressed to find out the feasibility of this scoring system to be used, 

in our population’s characteristics. 

 

 

Method 

 

We performed a cohort study retrospectively. All acute burns injured 

subjects admitted in burns unit of dr. Cipto Mangunkusumo General 

Hospital were included. Those who were not met the criteria i.e. 

mailto:aditya_wrdn@yahoo.com
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chronic burns, none of variables data, and lost follow up were 

excluded. Those variables were age, burned area, and inhalation 

injury; subjected to statistical analysis.  

Calibration of r–Baux score performance was subjected to Hosmer–

Lemeshow test. Performance of distinguishing tested using the area 

under the curve of receiver operating characteristic (ROC). Cut–off 

point of the sensitivity and specificity of r–Baux score is the point to 

be found. Ethical committee of FMUI and research bureau of dr. 

Cipto Mangunkusumo General Hospital approved the study 

(743/UN2.F1 /ETIK/2015, 7 September 2015). 

 

Results 

 

We found 442 burns injured subjects treated during period of 

January2010 to December 2012. Out of this, there were 234 subjects 

enrolled; male of 168 subjects (72%) and female of 66 subjects 

(28%). These burns injured subject were classified as burns injury 

(flame injury) of 143 subjects (61.1%) and scald of 52 subjects 

(22.2%), and others (boiled cooking oil, hot steam, etc.). Those were 

divided into age group, i.e. group of 0–10 years old (25.6%), 31–40 

years old (24.4%), and 21–30 years old (20.1%).  Burned area which 

was represented as total body surface of burned area (TBSA) were 

classified into group and we found the most found group was of 11–

20% (61 subjects, 26.1%) and of 31–40% (39 subjects, 15.4%) in the 

second place. With this grouping, it was clearly seen that mortality 

reached up 100% found in those group of more than 60% TBSA. 

There were 47 subjects with inhalation injury (20.1%). In this point 

of view, subject’s characteristic of age group described as follow: 

inhalation injury mostly found in group of 31–40 years old and 41–

50 years old in the second place. 

Overall mortality was 44.44%. In the perspective of burned area 

involved, the highest rate found in group of more than 60% TBSA 

and 51–60% TBSA in the second place, and 41–50% TBSA in the 

third place.  

 

Mortality in subjects with inhalation injury reached up 93.6%, whilst 

those without inhalation injury reached up 32.1%. Table 1 and 2 

showing the mortality of subjects with the perspective of age 

grouping, burned area involved, and inhalation injury. Statistical 

analysis using Hosmer and Lemeshow test that addressed to evaluate 

calibration of scoring performance showed p value of p = 1 (>0.05), 

which was such a scoring system has a good accuracy to be applied 

in our center. When we were dealing with precision, we found the 

performance of discrimination of r–Baux score showed the area 

under curve (AUC) of 0.87 (CI 95%; 0.825–0.915), showing a p 

value of <0.001. This was just showing a strong category. 

 

  

Figure 1. Receiver operating characteristic (ROC) curve of revised Baux 

score. 

 
Figure 2. Cut–off point of sensitivity and specificity of revised Baux score. 

With such a characteristic of available data, we found the cut–off 

point of the sensitivity and specificity at point of 72 with 77.9% of 

sensitivity and 76.9% of specificity.  

Table 1. Subjects characteristic without inhalation injury 

 TBSA 

Age 0 –10 11 –20 21–30 31–40 41–50 51–60 61–70 71–80 81–90 91–100 

W/o Inhalation injury           

0 –10         % 

                   n 

0 

13 

0 

19 

44.4 

9 

60 

10 

80 

5 

100 

1 

100 

1 

– 

– 

– 

– 

– 

– 

11 –20       % 

                   n 

0 

6 

0 

9 

0 

2 

33.3 

3 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

21–30        % 

                   n 

0 

4 

0 

12 

25 

8 

100 

4 

100 

1 

71.4 

7 

100 

1 

100 

1 

– 

– 

– 

– 

31–40        % 

                   n 

0 

2 

11.1 

9 

57.1 

7 

54.4 

11 

71.4 

7 

75 

4 

100 

1 

– 

– 

– 

– 

– 

– 

41–50        % 

                   n 

33.3 

3 

12.5 

8 

0 

3 

0 

2 

0 

1 

– 

– 

100 

1 

100 

2 

– 

– 

– 

– 

51–60        % 

                   n 

0 

1 

0 

1 

33.3 

3 

0 

1 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

61–70        % 

                   n 

– 

– 

0 

1 

– 

– 

– 

– 

100 

1 

– 

– 

100 

1 

– 

– 

– 

– 

– 

– 

71–80        % 

                   n 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

100 

1 

– 

– 

81–90        % 

                   n 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

91–100      % 

                   n 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 
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Table 2. Subjects characteristic with inhalation injury 

 TBSA 

Age 0 –10 11 –20 21–30 31–40 41–50 51–60 61–70 71–80 81–90 91–100 

With inhalation injury           

0 –10         % 

                   n 

– 

– 

– 

– 

– 

– 

100 

2 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

11 –20       % 

                   n 

– 

– 

0 

1 

– 

– 

100 

1 

– 

– 

100 

1 

– 

– 

– 

– 

– 

– 

100 

1 

21–30        % 

                   n 

– 

– 

– 

– 

100 

1 

– 

– 

100 

2 

100 

2 

– 

– 

100 

2 

100 

1 

100 

1 

31–40        % 

                   n 

– 

– 

0 

1 

50 

2 

100 

3 

100 

1 

100 

4 

100 

2 

100 

1 

100 

2 

– 

– 

41–50        % 

                   n 

– 

– 

– 

– 

– 

– 

100 

2 

100 

3 

100 

2 

100 

1 

100 

2 

100 

1 

– 

– 

51–60        % 

                   n 

– 

– 

– 

– 

100 

1 

– 

– 

100 

1 

100 

1 

– 

– 

100 

1 

– 

– 

100 

1 

61–70        % 

                   n 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

71–80        % 

                  n 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

81–90        % 

                   n 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

91–100      % 

                  n 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

– 

 

 

Discussion 

 

The number of subjects included in the study (234 subjects) is much 

smaller than study of Osler et al, 2010 including 39.888 subjects who 

delivered revised Baux score with its nomogram as the outcome of 

their statistical analysis. However, to provide a validation test of such 

a scoring system, is enough to such an analysis. The estimation of the 

minimal subject to be enrolled was carried out with multiplying the 

variables to ten to set the outcome (mortality), then multiply with the 

estimate proportion of mortality in the unit. Thus, a minimal of 100 

subjects was required. These 234 subjects enrolled are distributed in 

age group, burned area involved, and existence of inhalation injury.  

 

Statistical analysis using Hosmer and Lemeshow test showed that 

such a scoring system has a good accuracy to be applied in our center. 

The performance of discrimination of r–Baux score showed the area 

under curve showing a strong category with the sensitivity 77.9% and 

specificity 76.9%.  

 

Revised Baux score implementing the variables that simples and easy 

to find, then the medical personnel in emergency department or in 

burn unit will have a simplicity to use it as a predictor and or 

prognostic factor. The calibration showed that such a scoring system 

will be very helpful for surgeon to predict the mortality accurately. 

He/she also could decide quick and precisely of what intervention 

should be made. And certainly, he/she will have enough objective 

information to be delivered to the patient and or his/her family about 

the condition.  

 

In addition, a good calibration lead to a possibility of this scoring 

system to be used for research purpose, for instance as a tool for 

inclusion for those whose prone to risk of mortality in decision 

making to an accurate intervention. Whilst a good discrimination 

showing such a scoring has ability to distinguish who’s at that risk, 

thus sharpening a prediction provided by the scoring system.  

 

Such a score could be used earlier in emergency department during 

presentation to stratify burns victims based on the prediction to 

mortality. Prediction of mortality could be determined directly in the 

graphic of available nomogram. With this simplicity, a quality of 

management could be measured objectively for audit purpose.  

 

We do believe that this study of validation is the first time run in 

Indonesia, particularly in our center that does not reflecting 

Indonesian universally. However, we concludes that this revised 

Baux score provide a good performance and likely would provide a 

merit of its clinical application. 

 

References 

1. World Health Organization. A WHO Plan for Burn Prevention and 

Care, World Health Organization, Geneva, Switzerland; 2008;p.2–3. 

2. Mansjoer, Arif, Kapita Selekta Kedokteran, Edisi 3, Jilid 2. Fakultas 

Kedok teran UI, Jakarta, 2000; hal. 370–1 

3. Noer MS. Penanganan Luka Bakar Akut. Bab 2. Dalam: Noer MS, 

Editor. Penanganan Luka Bakar. Surabaya; Airlangga University Press; 

2006;hal.3–11. 

4. Ryan CM, Schoenfeld DA, Thorpe WP. Objective estimates of the 

probability of death from burn injuries. N Engl J Med, 

1998;5;338(6):362-6.  

5. Sjamsuhidajat, Wim de Jong. Luka.  Dalam: Buku Ajar Ilmu Bedah, 

Ed.2, Jakarta; Penerbit Buku Kedokteran EGC, 2004;hal 81–91. 

6. Singer JA, Emergency Practice, an Evidence–Based Approach to 

Emergency Medicine, Thermal Burns: Rapid Assessment and 

Treatment. Department of Emergency Medicine , State University of 

New York, 2000;2(9);1–20 

7. Osler T, Glance LG, Hosmer DW, Simplified Estimates of the 

Probability of Death After Burn Injuries: Extending and Updating the 

Baux Score. J Trauma. 2010;68(3):690-7. 

8. Karimi H, Motevalian SA, Rabbani A, Motabar AR, Vasigh M, 

Sabzeparvar M, et al. Prediction of Mortality in Pediatric Burn Injuries: 

R – Baux Score to be Applied in Children (Pediatrics Baux Score), 

Original Article, Iran J Pediatr. 2012;23(2);165–70. 

9. Dahlan MS. Penelitian Prognostik dan Sistem Skoring: Disertai Praktik 

dengan SPSS dan Stata. Jatinangor. Alqa Prisma Interdelta. 

2011;hal.15–46. 

10. Pavoni V, Gianesello L, Paparella L, Buoninsegni LT, Barboni E. 

Outcome predictors and quality of life of severe burn patients admitted 

to intensive care unit. Scand J Trauma Resusc Emerg Med. 2010;18:24. 

11. Wang Y, Tang HT, Xia ZF, Zhu SH, Ma B, Wei W, Sun Y, Lu KY: 

Factors Affecting Survival in Adult Patients with Massive Burns. Burns. 

2010; 36(1);57–64. 

12. Roberts G, Lloyd M, Parker M, Martin R, Philp B, Shelley O, 

Dziewulski P. The Baux Score is Dead. Long live the Baux score: A 27–



         

26 

year retrospective cohort study of mortality at a regional burns service. J 

Trauma Acute Care Surg. 2011;72(1);251–6. 

13. Lemke KW, Weiner JP, Clark JM. Development and Validation of a 

Model for Predicting Inpatient Hospitalization. Med Care. 

2012;50(2):131-9 

14. Sjöberg F, Thorfinn J, Bak Z, Steinvall I. Burn Injured Patients Dying 

with a Baux Score of Less Than 100 – What are The Causes of Death? 

National Burn Unit; Dept. of Plastic Surgery, Hand Surgery, and Burns, 

University Hospital. Linköping. Sweden; 2012;p.131–9. 

15. Smith DL, Cairns BA, Ramadan F, Dalston JS, Fakhry SM, Rutledge 

R, et al. Effect of Inhalation Injury, Burn Size, and Age on Mortality: A 

Study of 1447 Consecutive Burn Patients. J Trauma. 1994 

Oct;37(4):655-9. 

16. Chien CW. Factors Associated with Increased Risk of Death of 

Hospitalized Burn Patients in Taiwan, JPSAROC. 2003;12(3);184–97. 

17. Lundgren RS, Kramer CB, Rivara FP, Wang J, Heimbach DM, Gibran 

NS, Klein MB. Influence of Comorbidities and Age on Outcome 

Following Burn Injury in Older Adults. J Burn Care Res. 

2009;30(7);307–14. 

18. Lionelli GT, Pickus EJ, Beckum OK, Decoursey RL, Korentager RA: 

A Three Decade Analysis of Factors Affecting Burn Mortality in the 

Elderly. Burns. 2005;31(4);957–63. 

19. Kirn DS, Luce EA. Early excision and grafting versus conservative 

management of burns in the elderly. Plast Recon Surg. 

1998;102(4);1013–17. 

20. Berthelsen RE, Berg JO, Alsbjørn BF, Andersen JS, Burns Admitted to 

The Intensive Care Unit in The Danish National University Hospital. 

Mortality in a Population Treated with Late Escharectomy, Intensive 

Care Unit, National University Hospital. Rigshospitalet. Copenhagen. 

2012 

21. Sylvia PA, Lorraine WM. Patofisiologi, Konsep Klinis Proses–Proses 

Penyakit. Jakarta. ECG. 2006; hal.630–54. 

22. Mlack PR, Suman EO, Herndon ND, Review : Respiratory 

Management of Inhalation Injury, Elsevier Ltd and ISBI, 2006 

23. American Burn Association. Analysis of All US Records, National 

Burn Repository, 2012. Available in website: 

http://www.ameriburn.org/2013NBRAnnualReport.pdf    

24. Dahlan MS. Besar Sampel dan Cara Pengambilan Sampel dalam 

Penelitian Kedokteran dan Kesehatan. Jakarta, Salemba Medika. 

2010;hal.91–2.  

http://www.ameriburn.org/2013NBRAnnualReport.pdf

	Implementation of revised Baux Score to Predict Mortality Burn Injured Patients in Burn Unit of dr. Cipto Mangunkusumo General Hospital, Jakarta
	Recommended Citation

	tmp.1571887806.pdf.hYFkz

