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ABSTRACT
Introduction: Burns are the fourth cause of trauma worldwide, with a yearly death toll of 180,000. Multiple 

studies have investigated prognostic factors for the short-term and long-term evolution of burns, commonly 
citing age, percentage of total body surface area affected (BSA), percentage of third-degree burn, inhalation 
injury, surgery and overall depth of burn. The aim of our study is to review all cases managed in a tertiary 
emergency center and find factors associated with duration of hospital stay. 

Material and methods: The official reporting of burns from 2020-2023 “Bagdasar-Arseni” Emergency 
Clinical Hospital was reviewed, and clinical data regarding age, gender, burn severity and duration of 
hospitalisation, of Burns ICU time and mechanical ventilation was gathered and analysed using SPSS, 
version 26. 

Outcomes: A total of 337 cases were gathered, with a death rate of 14.54% (36.51% of inhalatory lesions 
are associated). 59.05% of patients were men, the majority (21.36%) were between 51 and 60 years old, most 
patients suffered burns on less than 10% of the total body area (50.45%). Most patients had third degree 
burns (60.2%), followed by second degree (39.2%). On average, patients were hospitalised for 16.5 days, of 
which approximately 8.5 were spent in the Burns ICU, and 3.3 days of mechanical ventilation were needed. 
The durations of hospitalisation, Burns ICU stay and mechanical ventilation were significantly higher in 
older patients, those with 31-40% BSA burns, subjects with third degree burns and those who died during the 
hospital stay. 
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ABBREVIATIONS
BSA: body surface area
CI: confidence interval 
ICU: intensive care unit
LOS: length of stay
SD: standard deviation
TBSA: total body surface area
WHO: World Health Organization

INTRODUCTION

Burns are the fourth cause of trauma 
worldwide, preceded by traffic acci-
dents, falls and violence (1). They re
present a public health priority with a 
profound impact both on the indivi

dual patient and on society, with intricate acute 
management and long-term psychosocial and 
physical sequelae. The World Health Organiza-
tion (WHO) estimates that 11 million people suf-
fer from burns each year and the death toll is 
180,000 following these injuries (2).

In the last decades, the advances in burn care 
have decreased the overall mortality associated 
with burns. At the beginning of the twentieth 
century, estimates of burn mortality in developed 
countries ranged between 54% and 100%; a sys-
tematic review from 2013 reported mortality 
rates between 4% and 6%. Traditionally, morta
lity rates have been used as a measure of out-
come, but at present the focus has shifted to-
wards outcomes such as quality of life and 
functional status as long-term consequences of 
burn care. Since these parameters are difficult to 
measure in a consistent manner suitable for 
comparison, the length of hospital stay (LOS) has 
emerged as a parameter that is easy to collect 
across different services and also provides an in-
dication of the short- and long-term effects of 
burn care. However, the utility of the LOS pa-
rameter is limited by a lack of standardised crite-
ria constituting discharge following burn care. In 

Europe, the paucity of inpatient rehabilitation 
beds may suggest that patients admitted to burn 
services tend to be hospitalised for a longer time, 
in the absence of appropriate recovery facilities 
(3).

Multiple studies have investigated the pro
gnostic factors for LOS. The most commonly 
identified significant prognostic factors are age 
and percentage of total body surface area affec
ted by the burn (TBSA). Other significant factors 
include the percentage of third-degree burn, in-
halation injury, surgery and overall depth of burn 
(4-8).

A study published in 2016 found that the 
extent of the burn was associated with an in-
creased LOS and possibly more interventions, 
which were associated with higher costs (9). Ac-
cording to the synopsis of the National Burn Re-
pository 2013 Annual Report, in patients with 
burns ranging from 0.1% and 89.9% of TBSA, 
the mean length of stay was correlated with the 
extent of the burn, every 1% of TBSA being ap-
proximately equivalent to a day of hospitalisa-
tion. However, a decreasing tendency of length 
of hospitalisation was reported in patients with 
TBSA>60%, possibly owing to higher early mor-
tality (10). A systematic review from 2014 con-
cluded that LOS was the most expensive compo-
nent of the total cost of burn care (11).

Although burn mortality has consistently de-
creased and burn prevalence has generally de-
clined in high-income countries, according to an 
analysis of data from the Global Burden of Di
sease study, Eastern Europe is expected to expe-
rience the most notable increases in prevalence, 
due to industrialisation, population aging and a 
rise in occupational injuries (12). As such, it is 
important to better understand the epidemio-
logical factors of our patients and better predict 
the LOS and other variables related to short-term 
mortality and long-term morbidity of the burn. 

Conclusions: Of all managed cases, most patients were males, middle-aged, over half of them were suffering 
from small area burns and most of the burns were third degree. Regarding the duration of the required medical 
services, patients with severe burns (third degree) and those who did not survive required a longer duration of 
hospitalisation, more time in the Burns ICU and more time on mechanical ventilation.

Keywords: burn, thermal burn, burn severity, intensive care unit, mechanical ventilation.
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The aim of our study is to review all cases ma
naged in a tertiary emergency center and find 
factors associated with duration of hospital 
stay. q

MATERIALS AND METHODS

The data were gathered from the official repor
ting of the Plastic Surgery and Reconstructive 

Microsurgery Department of “Bagdasar-Arseni” 
Emergency Clinical Hospital, Bucharest, 
Romania. All patients presented through the 
Emergency department, in the period between 
1 January 2020 and 31 December 2023 (span-
ning four years of experience).

All patients offered their informed consent at 
admission, and for those critically ill, who could 
not offer informed consent, a legally authorised 
representative exercised ‘substituted judgement’ 
for medical decisions and offered consent at ad-
mission. The investigation followed the princi-
ples in the Declaration of Helsinki. In order to 
estimate the total body surface area (BSA) in-
volved in a burn injury, the Lund and Browder 
chart was used (13), by assessing the surface area 
of the burns in relationship with the anterior and 
posterior human body outline that the chart con-
sists of. Each body division corresponds to a per-
centage and the total BSA is calculated by adding 
all surface areas affected (13).

The burns were also classified based on depth 
of affected tissue: superficial (first degree) burns 
involve the epidermis; partial thickness (second 
degree) burns affect the epidermis and papillary 
or reticular dermis, with skin appendages varia
bly affected, full-thickness (third degree) burns 
involve epidermis and dermis, with all skin ap-
pendages destroyed, and full-thickness (fourth 
degree) burns affect the fascia, muscle, and may 
involve even bone (14).

Clinical, anonymised data was gathered using 
the Microsoft Office Suite and analysed using the 
Statistical Package IBM SPSS Statistics for 
Windows, version 26 (IBM Corp., Armonk, NY, 
USA).

The following data was gathered: qualitative 
nominal data (cause of death, gender, burn 
cause, body area affected, comorbidities of the 
patient), qualitative ordinal data (burn area and 
depth) and quantitative data (age, hospitalisation 
duration). For quantitative data the average (cal-
culated by summing all hospital stay lengths and 

dividing by the total number of patients) and the 
median were calculated (the median hospitalisa-
tion duration was calculated as the number of 
days that splits the distribution into two equal 
halves, with half of the patients hospitalized for 
fewer days and half for more). For all statistical 
analyses, the threshold for statistical significance 
was considered 0.05 (p value).

In order to identify significant differences in 
numerical values between burn stages and depths, 
first the normality of the distribution was checked 
using the Shapiro-Wilk test. The Shapiro-Wilk test 
showed a significant departure from normality 
for the patients’ age (W(334) = 0.99, p = 0.011), 
the number of days of hospitalisation 
[W(337) = 0.82, p < 0.001], the number of days 
in the Burns Intensive Care Unit [W(337) = 0.65, 
p < 0.001] and the number of days on mecha
nical ventilation [W(337) = 0.46, p < 0.001]. As 
such, when comparing the means of two groups 
without assuming normal distribution, the 
non-parametric Mann-Whitney U test was used 
(second- and third-degree burn, survivors and 
non-survivors). When comparing the means of 
more than two groups, the ANOVA test was 
used, followed by the post-hoc Tukey test (age 
groups, burn surface area bracket). When calcu-
lating the degree of correlation between contin-
uous variables, the Spearman's rank-order cor
relation was used (as the numerical variables 
mentioned above are not normally distribu- 
ted). q

RESULTS

Descriptive statistics
A total of 337 cases of burns were managed 

in the time period reviewed by us. The gender 
distribution was 40.06% women and 59.05% 
men. Most patients were aged between 51-60 at 
admission, with 2.97% being aged between 
18-25, 13.95% between 26-40, 18.99% be-
tween 41-50, 21.36% between 51-60, 17.51% 
between 61-70, 16.02% between 71-80 and 
9.20% over 80 years old (Figure 1). In total, du
ring hospitalisations, a total of 49 deaths were 
registered, corresponding to a mortality rate of 
14.54%. From all 337 cases, 63 also presented 
inhalation injuries (18.69%), and the death rate 
in this subgroup was 36.51%. 

Regarding BSA affected by burns, most pa-
tients suffered burns on less than 10% of the total 

Short-Term Outcomes of Burn Patients
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body area (50.45%), 27.30% on 10-20% BSA, 
7.12% on 20-30% BSA, 4.75% on 30-40% BSA, 
3.56% on 40-50% BSA, 2.37% on 50-60% BSA, 
2.37% on 60-75% BSA, 2.08% on >75% BSA 
(Figure 2).

Regarding the burn depth, most patients had 
third degree burns (60.2%), followed by second 
degree (39.2%) and only one patient had a first 

degree burn and one patient a fourth degree 
burn (Figure 3).

Duration of stay depending on age and burn 
gravity
On average, the patients needed 16.53 
(SD 15.88) days of hospitalisation following the 
acute setting of the burn, of which on average 
8.50 (SD 14.40) were spent in the Burns Inten-
sive Care Unit (ICU) and 3.30 (SD 8.37) days on 
ventilation were needed (Table 1). The median 
duration of stay was 12 days, the median dura-
tion of Burns ICU stay two days and the median 
duration of mechanical ventilation 0 days. While, 
on average, older patients required prolonged 
hospitalisation time and more time on mechani-
cal ventilation, the difference between the age 
brackets was not statistically significant (Table 1). 
However, while calculating the correlation be-
tween LOS and age, all correlations were posi-
tive, weak, but statistically significant: a higher 
age is correlated with a longer hospital stay 
(Spearman’s coefficient 0.162, p value 0.003), 
longer Burns ICU stay (Spearman’s coefficient 
0.157, p value 0.004) and longer need for me-
chanical ventilation (Spearman’s coefficient 
0.120, p value 0.029).

Moreover, the relationship age-LOS is modu-
lated by the survival of the patient: in the group 
of survivors, only the correlation of age and LOS 
is significant (Spearman’s coefficient 0.159, 
p value 0.007), the relationship with Burns ICU 
stay and mechanical ventilation is no longer sig-
nificant. In the group of non-survivors, the age is 
not significantly correlated with none of the du-
rations, suggesting other factors (such as burn se-
verity) as influential.

When comparing these durations between 
different burn severities (classified by total BSA 
affected), the longest stay was needed for pa-
tients with 31-40% BSA affected, while the short-
est was needed for patients with >75% BSA af-
fected, the difference being statistically 
significant. Patients with 31-40% BSA affected 
spent the longest in the Burns ICU, while those 
with < 10% BSA affected spent the least amount 
of time, the difference being statistically signifi-
cant. Not last, those patients with 31-40% of the 
BSA affected by the burn needed the most time 
on mechanical ventilation and those with < 10% 
the least, the difference being statistically signifi-
cant (Table 2).

FIGURE 2. Body surface area affected by burns – distribution in the 
cohort of patients

FIGURE 3. Distribution of burn depth in the cohort of patients

FIGURE 1. Age distribution and number of cases



783Maedica
  

A Journal of Clinical Medicine, Volume 20, No. 4, 2025

As the number of units in the first- and fourth 
degree burn was only one, statistical analysis of 
the difference in mean days was only performed 
between II and III degree – and on average, pa-
tients with third degree burns needed more time 
in the hospital, in the Burns ICU and on mecha
nical ventilation, compared with those with se
cond degree burns, the difference being statisti-
cally significant (Table 3).

Similarly, when comparing the patients who 
survived and those who died following the burn 
and its complications, the difference is statisti-
cally significant: survivors, on average, needed 
less time in the hospital, in the Burns ICU, and 
on mechanical ventilation (Table 4). q

DISCUSSION

In our study, while the LOS was on average 
16.5 days, it varied greatly between patients. 

While the total duration of stay, followed by scar 
and quality of life assessment, is an essential pre-
dictor of burns evolution, several factors may in-
fluence it: the difference between surgical and 
conservative management, different medical 
and psychological needs of the patients, variable 
discharge criteria, together with other adminis-
trative and logistic issues (15).

The experience of our tertiary center closely 
resembles the international experience regard-
ing burn acute care. Globally, there has been a 
decreasing trend in the incidence of severe burns 
requiring hospital admission, accompanied by 
reduced mortality rates (16). Well-established 
risk factors for mortality include advanced age, a 
large BSA affected by the burn, the presence of 
inhalation injuries, a higher injury depth (third- 
or fourth degree burn) (17). As an important fac-
tor associated with mortality and morbidity, LOS 
has been closely monitored in large studies and 
an accurate prediction of LOS may help support 
patient triage and personalised care (18). Similar 
to our study, the LOS is highly variable, with a 
higher value for female patients and older pa-
tients (18). 

Consistent with global data, more than half of 
the patients in our cohort were males. It is re-

Short-Term Outcomes of Burn Patients

TABLE 1. Mean total hospitalisation duration, hospitalisation 
in Burns ICU, time on mechanical ventilation, depending on 

age bracket, followed by confidence interval (CI) limits of 95% 
and standard deviation (SD)
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ported that in the United States, the number of 
burns emergency department visits is 270 males 
and 180 females, respectively, per 100,000 in-
habitants. The trend is also true regarding the 
number of hospitalised patients and regarding 
death rates – higher in male patients (16). 

A regional multicenter study, which was per-
formed in Spain, revealed a similar patient profile 
to ours: 61% of patients were males and 16.8% 
were aged between 35 and 45 years, with a mean 
burned BSA of 8.3% and a median length of stay 
of 1.8 days (19). While the length of stay was sig-
nificantly longer in our study, the age median and 
total BSA affected were also higher, which may 

TABLE 2. Mean total hospitalisation duration, 
hospitalisation in the Burns ICU, time on mechanical 
ventilation, depending on BSA affected, followed by 
confidence interval (CI) limits of 95% and standard 
deviation (SD)

Continued on next column

Continued from previous column

TABLE 3. Mean number of days of hospitalisation, hospitalisation  
in the Burns ICU and on mechanical ventilation, for second and  
third degree burns
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explain the need for a longer hospital stay. Further, 
as the aforementioned study included the pediat-
ric cases as well and the proportion of inhalation 
injuries was also far smaller, the mortality was 
3.5%, compared to 14.5% in our study (19).

A study which was also performed in a tertiary 
center in Bucharest, Romania, revealed similar 
data: 63.6% of patients were males, with a mean 
age of 54.49 years old; 28.7% suffered inhalation 
injuries as well, compared to the 18.69% in the 
present study. One-quarter of patients had burns 
covering more than 40% of TBSA, compared to 
just over 10% in our study. Reflecting this in-
creased severity, the mean hospital stay was lon-
ger (24 days) and the mortality rate higher (28.5%) 
than in our cohort (16.5 days and 14.5%, respec-
tively). As in our study, inhalation injury was 
strongly associated with mortality (20).

A retrospective analysis from another Spanish 
center, which included fewer patients, also re-
ported similar demographic features (mean age 
47 years, 60.9% males). As pediatric cases were 
included, the mean LOS was shorter (7.86 days) 
and only 24.5% of patients required surgical in-
tervention. In contrast to our study, patient’s age 
was a significant factor influencing the length of 
stay and the outcome, but similarly to our fin
dings, the degree of the burn was a crucial as-
pect in patient’s evolution (21).

A study performed on the USA National 
Burns registry reveals younger patients (median 
age 28 years), with fewer cases of inhalation in-
jury (7%) and a median LOS of four days, with 
higher values for large burns and inhalation in-
jury (22). 

While the established association between 
burn depth and increased LOS, ICU stay and 
ventilation time is well known, the present study 
provides added clinical value by reporting me-
dian time estimates, which offer practical, read-
ily interpretable benchmarks supporting clini-
cians in assessing patient trajectories and 
resource requirements. 

Compared to the available literature, our 
work completes the picture of burn care in ter-
tiary centers in Romania. Useful additions of our 
work, with potential value in guiding future pro-
tocols to stratify and better manage patients in-
clude: the extended time-based characterization 
of resource utilization (the total hospitalization 
duration, Burns ICU stay and duration of me-
chanical ventilation are separately quantified 
across strata of age, burn extent, depth and sur-
vival status) and the modulation of the age–length 
of stay relationship by survival status (while 
higher age correlated with longer hospitalization 
and ICU treatment among survivors, this associa-
tion was no longer present among non-survi-
vors).

This study has several limitations. The ab-
sence of standardized discharge criteria likely 
introduced variability in the length of stay unrela
ted to burn severity, as administrative, logistical 
and individual care factors may have influenced 
discharge decisions. In addition, we did not per-
form a multivariate analysis, which limits our 
ability to control for potential confounders such 
as age, comorbidities, burn mechanism, or inha-
lation injury. These factors should be considered 
when interpreting our findings and addressed in 
future studies.

TABLE 4. Mean number of 
days of hospitalisation, 
hospitalisation in the  
Burns ICU and on  
mechanical ventilation,  
for patients who survived  
and those who died
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CONCLUSIONS

To summarise, our four years of experience 
showed over 300 cases managed, with a ma-

jority of the patients being males, middle-aged, 
over half suffering from small area burns, under 
10% of body surface area, and most of the burns 
being third degree.

Regarding the duration of the medical servi
ces needed, on average patients were hospita
lised for 16.5 days, of which approximately half 
was spent in the Burns ICU. Patients with severe 
burns (third degree) and those who did not sur-
vive required a longer hospitalisation, in the 
Burns ICU and on mechanical ventilation, and 

these three parameters also positively correlated 
with patient’s age. q

Informed consent: All patients offered 
informed consent at admission and for those 
critically ill, who could not offer informed consent, 
a legally authorised representative exercised 
‘substituted judgement’ for medical decisions and 
offered consent at admission.

Data availability: The datasets generated during 
and/or analyzed during the current study are 
available from the corresponding author on 
reasonable request.
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