
Seasonal impact in burn profiles in a dedicated
burn unit

Luís Mata Ribeiro *, Luís Gabriel Vieira, Juliana Martins Sousa,
Ana Silva Guerra
Department of Plastic and Reconstructive Surgery, Hospital São José (Centro Hospitalar Lisboa Central), Lisbon,
Portugal

a b s t r a c t

Introduction: The number of burns in Portugal remains considerably large and therefore

constitutes a major public health problem. There is a shortage of studies describing the

epidemiological and clinical impact of seasonality on burn centre admissions, particularly in

high income countries.

Methods: This retrospective analysis included all patients (>18 years old) with acute burns

admitted to a specialized Burn Center in Lisbon (Hospital São José) between 20 of September

2010 and 19 of September 2017 (7 years). Clinical data was obtained from electronic medical

records. The patients were categorized into four groups, according to each season.

Results: Six hundred and sixteen (616) patients were included in this analysis, the majority

being male (55.2%). There were no significant differences between the number of patients

admitted in each season nor in gender distribution. Older patients were admitted during

winter. Hospitalisation time was higher for patients admitted in the winter and surface area

injured was higher for those admitted during summer. Fire burns were the most common

aetiology in all seasons. Work related burns and suicide attempts were more frequent in the

summer. Most patients had more than one anatomical area affected (73.9%) and winter was

specifically associated with more frequent isolated lower limb burns. Winter and fire burns

were associated with deeper injuries. More patients underwent surgery during winter (80.7%)

than in the remaining seasons (average 65%) but the average number of surgeries per season

did not change significantly. The overall mortality rate was 6.8% and the need for mechanical

ventilation was 28.9%. Concerning both variables we did not find major differences across

seasons. Mortality was associated with older patients, deeper and more extensive burns and

need for mechanical ventilation.

Conclusion: Winter seems to be associated with older patients and with the most severe burns

(deeper and more often needing surgery). This study was designed to fill the gap in seasonal

burn profile in Portugal and it helps in establishing preventive strategies and better resource

allocation.

© 2019 Elsevier Ltd and ISBI. All rights reserved.
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1. Introduction

Burns are one of the most debilitating injuries with significant
impact on the quality of life of burn patients [1,2]. Besides the
serious public health problem, burns are a major economic
burden as the associated costs with the treatment, long
hospitalisation and rehabilitation are very high [1–4].

Preventing burns is the most difficult task yet the most
effective one. Most preventive measures focus on active
education programs and jurisdiction enforcing the reduction of
tap water temperatures, improvement of clothing standards,
obligatory requirement of smoke alarms on residential housing
and restricting smoking on indoor public spaces [5–8]. Despite
this, no prevention campaign or imposed regulation has
systematically targeted specific seasonal differences.

Although there are several reports concerning the impact of
temporal factors and weather changes on trauma admissions
there is still very little information regarding the potential
effect of seasonal change on burn injuries and patient
admissions at Burn Units [9].

The number and pattern of burns differ significantly
worldwide as the prevalence of etiological factors vary in
different countries and climates [5,10]. Several studies report a
higher occurrence of burn injuries during winter [11], most of
them coming from developing nations [9]. Additionally, fires are
more common during winter in countries with cold climates
[4,12]. This seems to be associated with higher electricity
consumption and the use of various heating sources such as
fireplaces,electricheatersandgasheating[4,11].Ontheopposite,
during summer the increase in temperatures and the drought of
the soils contributes to the occurrence of many wildfires which
can potentially  cause multiple burn victims. The increased
setting up of campfires and the use of bonfires and fireworks
during cultural/religious festivities can also increase the number
of admissions to Burn Units during this period [13,14].

Portugal has five specialized Burn Units (Lisbon (2),
Coimbra, Oporto, Gaia). There are several articles published
[1,15–19] describing the main epidemiologic characteristics of
burn patients admitted at these facilities but as far as we know
no study has focused on comparing these injuries across
different seasons. The main goal of this study is to analyse the
impact of seasonal change on burn patterns and patients
admitted to a specialized Burn Unit. A secondary objective is to
obtain epidemiological data regarding the burn profiles and
suggest potential preventive measures and better resource
allocation as well as highlighting specific subgroups of
population at a higher risk of burn injury.

2. Material and methods

We performed a retrospective data analysis of all patients
admitted to Hospital S. José Burn Unit during the period
between 20 of September 2010 and 19 of September 2017. This
Burn Unit only accepts adult patients, has 8 beds and is one of
5 specialized Burn Centres in Portugal.

From this analysis were excluded all patients admitted
suffering from other injuries not associated with burns,
namely patients with Stevens Johnson syndrome and

necrotising fasciitis. A total of 616 patients met the conditions
for inclusion.

Data was extracted from electronic medical records and
included age, gender, date of admission (and season), length of
stay (LOS — in days), aetiology (Fire, Hot Liquids, Electrical,
Flash Burn, Contact, Chemical, Abrasion/Friction; Unknown),
circumstance of burn (Personal accident, Work-related,
Suicide attempt, Assault, Unknown) Total Body Surface Area
burn (TBSA — %), depth of Burn (2nd degree superficial, 2nd
degree deep, 2nd degree superficial and deep, 2nd degree and
3rd degree and 3rd degree only), anatomical areas affected
(Head and Neck (HN), Upper Limb (UL); Lower Limb (LL); Trunk
and Pelvis (TP)), number of surgeries, need for mechanical
ventilation (MV) and mortality. For purposes of statistical
analysis depth of burn was then stratified in 3 groups: second
degree only (superficial, deep and both), second and third
degree, and third degree only. Surgeries included debride-
ment, escharotomies, amputations, skin grafts and local/
distant flaps. All this information was then analysed according
to seasonal variability (4 categories: summer between 20 June
and 19 of September; autumn between 20 September and 19 of
December; winter between 20 December and 20 March; spring
between 21 March and 19 of June).

Data was analysed with SPSS software 24.0 (SPPS INC: 2011,
Chicago, Illinois, USA). Descriptive variables were presented as
means (M) and standard deviations (SD) for quantitative
symmetrically distributed variables and medians (Mdn) and
percentiles 25 and 75 (P25–P75) for quantitative non-symmet-
rically distributed variables. Symmetry was assessed with
asymmetry coefficient, considering [�1; 1] and histogram
observation. For categorical variables, frequencies (n) and
proportions (%) were presented. Parametric and non-paramet-
ric statistics were used to compare quantitative variables
(ANOVA and Kruskall–Wallis, respectively) and Chi-square test
was used for categorical associations (alternatively Fisher’s
exact test was used). Decisions regarding the use of parametric
and non-parametric statistics were based on assessing
normality with Kolmogorov–Smirnov statistic, histogram
observation, and variances homogeneity with Levene statistic.
Multiple comparisons were computed when ANOVA or
Kruskall–Wallis tests were statistically significant; Tukey
and Dunn’s tests respectively.

Logistic univariate regression models were computed for
screening potential predictors of invasive mechanical ventila-
tion and mortality; at this stage we used p < 0.10 as a criterion
for entering multivariate regression models. Logistic multi-
variate regression models were computed entering each
potential predictor and considering p < 0.05 for statistical
significance. We used Hosmer–Lemeshow test for assessing
goodness of fit, considering p > 0.05 for good adjustment.

In order to model the LOS, this variable was considered as a
day count. The histogram showed a very skewed distribution,
with a high concentration of low counts, confirming an
important assumption for using Poisson models, along with
low mean and mean proximity to variance. Relative risk (RR)
was usedtomeasuretheeffectofeachpredictor onthe response
variable (LOS); 95% confidence intervals and p-value (based of
WALD statistic) were also presented. First, each predictor was
assessed considering its univariate effect on LOS. After, a
multivariate model was build entering each significant
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univariate predictor (p < 0.05). Variable selection for final model
was based on the highest p-value at each step, considering
exclusion to start on p > 0.10. In each final model proposal, the
previously excluded variables were entered and reassessed to
verify change of contribution for adjustment. The comparison
of final model with the null model was assessed with the
Omnibus test, having obtained p < 0.05, which indicates good
adjustment. The comparison of final model with the saturated
model was assessed with the deviance statistic, obtaining
p > 0.05 what indicates that the final model is not significantly
different of the saturated model, a good adjustment indicator.
Finally, we assessed adjustment by observing the scatterplots
for predicted values vs deviance residuals and the predicted
values vs observations order.

3. Results

3.1. Demographics

A total of 616 patients with serious burns admitted to Hospital
São José Burn Unit between September 2010 and September
2017 were included in the study. There were no significant
differences between the number of patients admitted in each
season, ranging from 150 (24.4%) patients during winter to 162
(26.3%) patients during summer (p = 0.9). 340 patients were
male (55.2%) and 276 were female (44.8%). There was no
statistically significant difference in gender distribution
amongst different seasons (p = 0.084) (Table 1). Despite this,
during winter there were more females admitted than men
(80 vs 70, respectively).

Age ranged from 18 to 96. Significant seasonal variation was
found in the mean age distribution of patients (p = 0.004). The
age of patients admitted was higher, on average, during winter
(M = 59.09; SD = 21.54) and lower on summer (M = 51.12; SD =
19.10) (Table 1). At admission, females were significantly older
than males (61.2 years vs 49.1 years, p < 0.001).

3.2. Length of stay (LOS)

The mean and median LOS was 27.7 and 20 days
respectively (Table 1), with a range of 1–253 days. There
were statistically significant differences between seasons.
Median LOS was shorter for patients admitted during

autumn (18 days) and longer for those admitted during
winter (22 days) (p = 0.036).

Results for the univariate poisson models (Table 2) showed
that males are more likely to be hospitalized for longer periods
(RR = 1.08; p < 0.001) and work-related burn patients are less
prone to longer LOS compared with personal accidents (RR = 0.93;
p < 0.001). Regarding aetiology, considering hot liquids as a
reference category, fire burns (RR = 1.45; p < 0.001), electrical
burns (RR = 1.19; p < 0.001) and chemical burns (RR = 1.12;
p = 0.023) are related with longer LOS; on the contrary flash
burns (RR = 0.60; p < 0.001) and contact burns (RR = 0.92; p < 0.001)
were related with shorter periods of hospitalization. Regarding
anatomical areas, HN and UL were associated with higher LOS
(RR = 25.87 and RR = 25.21, respectively). Total number of areas
affectedwasalsoincreasinglyassociatedwithlongerLOS.Deeper
burns were associated with longer LOS compared to exclusively
2nd degree burns. Increasing number of surgeries as well as need
forMVwerewasalsorelatedwithhigherLOS.Olderpatientswere
more likely to stay longer periods in the hospital (RR = 1.01;
p < 0.001) as well as patients with higher TBSA.

Regarding multivariate analysis the predictors that stood
were fire burns compared to hot liquids (RR = 107.15; p = 0.019),
older patients (RR = 1.14; p = 0.010) and with higher TBSA
(RR = 2.12; p < 0.001) (Table 2).

3.3. TBSA

The mean and median TBSA was 13.2% and 8%, respectively.
TBSA ranged from 0.5% to 91%. There was a statistically
significant difference in the median TBSA distribution (Table 1)
according to season (p < 0.001), being higher during summer
(Mdn = 10) and lower during winter (Mdn = 7).

3.4. Anatomical area

The most frequent site injured was the upper limb (affected in
73.2% of patients), followed by the TP (54.7% of patients), LL
(51.6% of patients) and HN (48.7% of patients).

Most patients had more than one area affected (73.9%). The
total number of anatomical regions injured was higher on
summer (Mdn = 3.0), compared to spring (Mdn = 2.0) (p = 0.01)
and winter (Mdn = 2.0) (p < 0.001). Considering the association
between anatomical regions affected and season, results show
that, overall, UL was the most frequent site injured. Significant

Table 1 – Demographics, LOS, TBSA and total number of anatomical regions affected compared by season.

Winter (n = 150) Spring (n = 151) Summer (n = 162) Autumn ( = 153) p-Value

Number of patients n (%) 150 (24.4%) 151 (24.5%) 162 (26.3%) 153 (24.8%) p = 0.900
Age M (DP) 59,09 (21.54) 53,42 (18.63) 51,12 (19.10) 54,83 (18.92) p = 0.004* (a)
Gender n (%) Male 70 (46.7%) 92 (60.9%) 91 (56.2%) 87 (56.9%) p = 0.084

Female 80 (53.3%) 59 (39.1%) 71 (43.8%) 66 (43.1%)
LOS Mdn (P25–P75) 22 (13–41) 21 (13–34) 21 (12–36) 18 (10–30) p = 0.036* (b)
TBSA Mdn (P25–P75) 7 (13.0–14.0) 8 (5.0–17.0) 10 (5.0–18.0) 7 (4.5–17.0) p < 0.001* (c)
Total no. of anatomical regions 2.0 (1.0–3.0) 2.0 (1.0–3.0) 3.0 (2.0–3.0) 2.0 (1.0–3.0) p < 0,001 (d)

* Statistically significant; (a) Tukey test identified differences between winter and summer (p = 0.002) (b) Dunn’s test identified differences between
winter and autumn (p = 0.036); (c) Dunn’s test identified differences between winter and summer (p < 0.001); (d) Dunn’s test identified differences
between winter and spring (p = 0.010) and between winter and summer (p < 0.001).
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differences were found for HN burns (p = 0.026), with lower
proportion of cases during winter (38%), for TP burns (p < 0.001)
with higher proportion of cases in the summer (66.7%) and for
UL burns (p < 0.001) which happened, comparatively, less
frequently in the winter (61.3%) (Table 3). During winter there
was a higher frequency of isolated lower limb burns (n = 31;
20.7%).

3.5. Circumstance of burn and aetiology

From the total 616 patients, 487 (79.1%) had burns related
with personal accidents, 100 (16.2%) were work-related and
29 (4.7%) were from other causes, namely unknown causes

(n = 12; 1.9%), aggression (n = 9; 1.5%) and suicide attempt (n = 8;
1.3%). No significant statistical associations were found
between circumstance of burn and season (Table 4). Nonethe-
less, work related burns were rarer (10.7%) during winter and
much more common during summer (26.4%).

Regarding aetiology, the most common cause of burn was
fire (49%), followed by hot liquids (30.8%), electric and contact
burn (5.8% each), flash burn (4.4%), chemical (2.7%) and less
than 1% for abrasion/friction or unknown causes. The most
common cause of burn in all seasons was fire, followed by
hot liquids. Flash burn was found to have a higher proportion
of cases during spring (6.6%) and autumn (6.5%) (p = 0.044).
None of the other aetiologies presented significant

Table 2 – Uni and multivariate Poisson models for LOS.

Univariate Multivariate

RR p-Value RR (IC 95%) p-Value

Sex
Male 1 1 – –

Female 1,08 p < 0,001 – –

Circumstance of burn
Personal accident 1 1 – –

Work-related 0,93 p < 0,001 – –

Other 1,20 p < 0,001 – –

Aetiology
Hot Liquids 1 1 1 1
Fire 1,45 p < 0,001 107,15 (1,26–9092,77) p = 0,019
Electrical 1,19 p < 0,001 – –

Flash Burn 0,60 p < 0,001 – –

Contact 0,92 p < 0,001 – –

Chemical 1,12 p = 0,023 – –

Other 107 p = 0,329 – –

Anatomical region affected
HN 25,87 p < 0,001 – –

TP 20,22 p < 0,011 – –

LL 20,74 p < 0,011 – –

UL 25,21 p < 0,011 – –

Depth of burn
Exclusively 2nd degree 1 1 – –

2nd + 3rd degree 2,08 p < 0,001 – –

Exclusively 3rd degree 1,48 p < 0,001 – –

Number of surgeries
0 1 1 – –

1 1,64 p < 0,001 – –

2 2,35 p < 0,001 – –

3 3,24 p < 0,001 – –

4+ 5,78 p < 0,001 – –

Total no. of anatomical regions affected
1 1 1 – –

2 1,12 p < 0,001 – –

3 1,42 p < 0,001 – –

4 2,62 p < 0,001 – –

Invasive mechanic ventilation 1,42 p < 0,001 – –

Age 1,01 p < 0,001 1,14 (1,03–1,27) p = 0,010
TBSA 1,02 p < 0,001 2,12 (1,86–2,41) p < 0,001

Univariate analysis present only statistically significant variables, that then were included on the multivariate analysis; patients that died
during hospital stay were excluded.
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differences on their distribution considering each season
(Table 4). Nevertheless, there was a tendency for contact
burns to be more frequent in winter and chemical burns in
summer.

3.6. Depth of burns

Regarding depth of burn, 321 (52.1%) of the burns were 2nd
degree, divided into superficial 2nd degree burns (n = 80; 13%),
deep 2nd degree burns (n = 27; 4.4%) and superficial and deep
2nd degree burns (n = 214; 34.7%). Second and 3rd degree burns
accounted for 234 burns (38%) and finally, there were 61 (9.9%)
exclusively 3rd degree burns (Table 3).

Depth of burn was significantly different between seasons
(p < 0.001). During winter, there was a lower proportion of
exclusively 2nd degree burns (34.6%) and a higher proportion
of exclusively 3nd degree burns (18.7%), with combined 2nd
and 3rd degree burns being the most prevalent burns (46.7%).

In the remaining seasons the most prevalent ones were 2nd
degree only burns.

3.7. Comparisons and associations regarding
Circumstance of Burn, Aetiology, TBSA, Anatomical area and
Depth of Burn

A significant association was found for circumstance of burn
and aetiology (p < 0.001). Both personal and work-related
burns were caused mainly by fire and hot liquids. Despite this,
electric and flash burn are responsible for a much higher
proportion of injuries in the work environment (31%) as
opposed to just 6.2% regarding personal accidents (Table 5).

When comparing TBSA by circumstance of burn significant
differences were found, with higher median of TBSA on work-
related circumstances (Mdn = 9.8) compared to personal
accidents (Mdn = 7.0) (p = 0.027). Total number of anatomical
regions injured was also higher in work-related circumstances

Table 3 – Association of anatomical region affected and depth of burn with season.

Winter (n = 150) Spring (n = 151) Summer (n = 162) Autumn ( = 153) p-Value

Anatomical region affected
HN 57 (38.0%) 81 (53.6%) 83 (51.2%) 79 (51.6%) p = 0.026*

TP 67 (44.7%) 82 (54.3%) 108 (66.7%) 80 (52.3%) p < 0.001
LL 82 (54.7%) 73 (48.3%) 89 (54.9%) 74 (48.4%) p = 0.465
UL 92 (61.3%) 117 (77.5%) 130 (80.2%) 112 (73.2%) p < 0.001

Depth of burn p < 0,001
Exclusively 2nd degree 52 (16.2%) 84 (26.2%) 91 (28.3%) 94 (29.3%)
2nd + 3rd degree 70 (29.9%) 53 (22.6%) 60 (25.6%) 51 (21.8%)
Exclusively 3rd degree 28 (45.9%) 14 (23.0%) 11 (18.0%) 8 (13.1%)

* Statistically significant; results presented as n (%).

Table 4 – Association of circumstance of burn and aetiology with season.

Winter (n = 150) Spring (n = 151) Summer (n = 162) Autumn ( = 153) p-Value

Circumstance of burn
Personal accident 130 (86.7%) 116 (76.8%) 121 (74.7%) 120 (78.5%) p = 0.835
Work-related 16 (10.6%) 23 (15.2%) 32 (19.8%) 29 (18.9%) p = 0.112
Other 4 (2.7%) 12 (7.9%) 9 (5.5%) 4 (2.6%) p = 0.092

Suicide attempta 0 (0.0%) 5 (3.3%) 3 (1.8%) 0 (0.0%)
Assaulta 1 (0.7%) 4 (2,6%) 3 (1.8%) 1 (0.6%)
Unknowna 3 (2%) 3 (1.9%) 3 (1.8%) 3 (1.9%)

Aetiology
Fire 74 (49.3%) 67 (44.4%) 84 (51.8%) 77 (50.3%) p = 0.578
Hot Liquids 46 (30.7%) 47 (31.1%) 50 (30.8%) 47 (30.7%) p = 0.979
Electrical 8 (5.3%) 12 (7.9%) 10 (6.2%) 6 (3.9%) p = 0.528
Flash Burn 6 (4%) 10 (6.6%) 1 (0.6%) 10 (6.5%) p = 0.044*

Contact 14 (9.3%) 9 (5.9%) 6 (3.7%) 7 (4.6%) p = 0.238
Chemical 1 (0.7%) 4 (2.6%) 8 (4.9%) 4 (2.6%) p = 0.121
Other 1 (0.7%) 2 (1.3%) 3 (1.8%) 2 (1.3%) p = 0.801

Abrasion/ frictiona 1 (0.7%) 1 (0.7%) 1 (0.6%) 0 (0.0%)
Unknowna 0 (0.0%) 1 (0.7%) 2 (1.2%) 2 (1.3%)

* Statistically significant.
a Not included for chi-square statistic computation due to low prevalence; Results presented as n (%).
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(Mdn = 3.0) compared to personal accidents (Mdn = 2.0) (p
< 0.001) (Table 6).

Results showed an association of aetiology with TBSA
(p < 0.001). Contact burns (Mdn = 4.0) had lower TBSA when
compared with electrical (Mdn = 11.0) or fire (Mdn = 11.0). Fire
was also considered to have higher TBSA when compared with
flash-burn (Mdn = 5.0) and hot liquids (Mdn = 7.0).

Depth of burn was also significantly different amongst
aetiologies (p < 0.001). Hot liquids were associated with
exclusively 2nd degree burns (70%), as well as flash burns
(92.6%). On the opposite, contact burns were more associated
with exclusively 3rd degree burns (47.2%). Electric and
chemical burns were associated with 2nd and 3rd degree
burns (72.2% and 41.2%, respectively) (Table 6).

3.8. Surgical intervention

From the total 616 patients, 189 (30.7%) were not submitted to
surgery, 200 (32.5%) had one surgery, 105 (17%) had two
surgeries, 52 (8.4%) had three surgeries and 70 (11.4%) had four
or more surgeries.

The prevalence of patients submitted to surgery was
significantly different between seasons (p = 0.006): more
patients were operated during winter (80.7%) than in the
remaining seasons (average 65%). Regarding the average
number of surgeries per season we did not find any significant
statistical difference (Table 7).

3.9. Mechanical ventilation and mortality

The overall rate of MV was 28.9% (178 patients). No
statistically significant differences were detected across

seasons, ranging from 26% during summer to 36% during
autumn (p = 0.165). The overall mortality rate was 6.8%
(42 patients). There were no significant differences in
mortality in all seasons. Mortality ranged from 6% in spring
to 7.3% during winter (Table 7).

We found increased risk of invasive mechanic ventilation
for work-related accidents opposed to personal accidents
(OR = 2.35; p = 0.016), aetiology, considering hot liquids as
reference, for fire (OR = 11.16; p < 0.001), electrical (OR = 12.79;
p < 0.001), flash burn (OR = 5.65; p=0.012) and other (OR = 17.58;
p=0.011), anatomical region affected HN (OR = 16.84; p < 0.001)
and higher TBSA (OR = 1.07; p < 0.001) (Table 8).

We found higher risk of mortality for older patients
(OR = 1.03; p < 0.001), higher TBSA (OR = 1.07; p < 0.001), 2nd +
3rd degree burns (OR = 11.91; p < 0.001) and exclusively 3rd

degree burns (OR = 112.54; p < 0.001) and invasive mechanic
ventilation (OR = 10.65; p < 0.001) (Table 8).

4. Discussion

Burns are one of the most serious traumatic injuries worldwide
and they are responsible for approximately 265.000 deaths
every year [20]. Even tough the burden of burn injury falls
predominantly on the world’s poorest populations (over 95% of
fire-related burns occur in low- and middle-income countries)
[21] there are still thousands of burn victims each year in high
income countries and they represent a significant public
health problem [1,3,19].

This paper presents a 7-years data analysis of patients
admitted to a specialized Burn Unit in Portugal. There are
several epidemiological studies of burns in Portugal, some of

Table 6 – Association of depth of burn with aetiology.

Exclusively 2nd degree 2nd + 3rd degree Exclusively 3rd degree p-Value

Depth of burn p < 0,001*

Hot liquids 133 (70,0%) 44 (23,2%) 13 (6,8%)
Fire 143 (47,4%) 139 (46,0%) 20 (6,6%)
Electrical 4 (11,1%) 26 (72,2%) 6 (16,7%)
Flash burn 25 (92,6%) 2 (7,4%) 0 (0,0%)
Contact 6 (16,7%) 13 (36,1%) 17 (47,2%)
Chemical 6 (35,3%) 7 (41,2%) 4 (23,5%)
Other 4 (50,0%) 3 (37,5%) 1 (12,5%)

* Statistically significant; results presented as n (%).

Table 5 – Association of circumstance of burn with aetiology.

Aetiology Personal accident (n = 487) Work-related (n = 100) Other (n = 29) p-Value

Hot liquids 168 (34.5%) 20 (20%) 2 (6.9%) p < 0.001*

Fire 241 (49.5%) 43 (43%) 18 (62%)
Electrical 20 (4.1%) 14 (14%) 2 (6.9%)
Flash burn 10 (2.1%) 17 (17%) 0 (0.0%)
Contact 32 (6.6%) 3 (3%) 1 (3.4%)
Chemical 12 (2.4%) 3 (3%) 2 (6.9%)
Other 4 (0.8%) 0 (0.0%) 4 (13.8%)

* Statistically significant; results presented as n (%).
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those including only data from Burn Units, but as far as we
know none of those as focused primarily in the seasonal
variations of burn profiles.

A total of 616 patients were included in the analysis. We did
not observe significant differences in patient admissions across
seasons. Many studies report an increase in the number of burn
patients during winter. Nonetheless most of them come from
developing nations [10,11] and others include patients hospi-
talisedbutwithoutneeding specialized careina burnunit [5,17].
Unsurprisingly the number of injured males was significantly
higher compared to females (55% vs 45%) but again no
statistically significant gender differences were detected in
all seasons. Male predominance in hospitalised burn victims is
predominant in the literature ranging from 53 to 72% [1,2,19,22].
They have more high-risk occupations and handle fire and
accelerants more often in leisure time activity and household
settings [5]. Interestingly, during winter this proportion was
reversed, with more women being admitted than men. The use
of hot water bags for heating and the increase in indoor cooking
during this season, commonly associated with the female
gender, might partially explain this difference.

Males were also significantly younger than females (49.1 vs
61.2 years). Bartosch et al. [19] detected a similar difference in
the Oporto Burn Unit. Interestingly, patients admitted during
winter were older than in the remaining seasons. Older people
may be more vulnerable to accidents with fireplaces, gas/
electric heating or seasonal cooking [5,7,8].

The LOS observed in our study was significantly longer for
patients admitted during winter. This may be due to the
increasing age of the patients, but it can also be attributable to
deeper burns since winter was also associated with a higher
frequency of third degree burns. Another factor that can
explain this result is the higher number of patients operated
during this season. It can be expected that operated patients
will take a longer time to recovery [11]. The global mean LOS
(27.7) across seasons was slightly higher than other compara-
ble studies, ranging from 12.3 to 24.7 days [9,11,16].

The amount of surface area injured was another variable
we tested, with summer having the highest TBSA% of all
seasons. Although TBSA varied substantially across patients
(0,5%–91%) the result is unequivocal. We do not believe there is
a single reason for this result. In accordance with other
publications [2,11] workplace burns and suicide attempts
occurred more frequently (although not statistically signifi-
cant) during this season and they were both associated with
higher TBSA%. The combined number of patients admitted

with fire and electric burns was also higher during Summer.
We found that these aetiologies of burn were also associated
with higher TBSA%, as demonstrated in other studies
[10,19,22]. We think it is the combined effect of these
circumstances that leads to more extensive burns among
patients admitted during summer.

Fire was the dominant aetiology in all seasons, responsible
for 44.4%–51.9% of all burns. This result was expected since fire
burns are the predominant cause of burns in the adult
population, even in industrialized countries. Interestingly,
one of the largest burn unit study in Europe in recent years
reported a rate of fire related burns even higher of 72.7% [2].
Some Burn centres have a high rate of infants admitted and
they usually report a different main aetiology, with scalds
being the most frequent one [5,10].

Although work-related accidents account for a significant
portion of patients admitted to the Burn Unit (16.2%),
accidental burns are commonest (79%). The rate of self-
inflicted injury (1.3%) detected in this study is lower than
expected. In the East Mediterranean area self-harm is
responsible for 2–37% of all burn admissions [11] and in Europe
the scarce reports available situate the rate of self-inflicted
injuries within 3 and 6% [19,23].

We found a very high proportion of burns affecting multiple
anatomic areas (73.9%) and the most frequently affected area
was the upper limb. If the latter result corroborated previous
international data regarding burn profiles the former was a
surprise. Published studies report rates between 17.6% and
52%, but most of them include infants with less serious burns
[1,10,18]. The total number of anatomical regions injured was
higher during summer (as expected since summer was also
associated with higher TBSA). Interestingly, an isolated lower
limb burn was the pattern of burn more frequent during winter
as opposed to multiple anatomic areas in the other seasons.
We believe this might be attributable to certain specific
seasonal extra-risk exposures like the use of hot water bags for
heating or seasonal cooking (hot water/tea).

Regarding the depth of burn injury, winter was associated
more frequently than any other season with third degree
burns. We also found, as in the vast majority of literature, that
fire is associated with deeper burns (2nd + 3rd and 3rd degree)
and hot liquids and flash burns more frequently cause
exclusively 2nd degree burns. Winter seems to be associated
with lower indoor humidity, an environment conductive to fire
ignition and rapid flame propagation, likely to cause more
severe fires [4,24].

Table 7 – Association of surgery, invasive mechanic ventilation and mortality with season.

Winter (n = 150) Spring (n = 151) Summer (n = 162) Autumn ( = 153) p-Value

No. of surgeries p = 0.079
0 29 (15.3%) 52 (27.5%) 58 (30.7%) 50 (26.5%)
1 54 (27.0%) 49 (24.5%) 52 (26.0%) 45 (22.5%)
2 27 (25.7%) 22 (21.0%) 26 (24.8%) 30 (28.6%)
3 21 (40.4%) 12 (23.1%) 8 (15.4%) 11 (21.2%)
4+ 19 (27.1%) 16 (22.9%) 18 (25.7%) 17 (24.3%)

Invasive mechanic ventilation 39 (21.9%) 42 (23.6%) 42 (23.6%) 55 (30.9%) p = 0.165
Mortality 11 (26.2%) 9 (21.4%) 11 (26.2%) 11 (26.2%) p = 0.965

Results presented as n (%).
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Regarding the number of surgical procedures we did not
find any significant difference seasonally. We think there is
the need in future studies to differentiate treatment catego-
ries. Patients successfully treated exclusively with debride-
ment have less severe injuries and better prognosis than those
submitted to escharotomies and amputations. This differen-
tiation will be important to completely evaluate if there is any
seasonal variation regarding surgical treatment.Regarding the
need for MV and mortality rates we did not find any seasonal
variability. Our mortality rate (6,8%) compares favourably

against values reported by other Portuguese Burn Units,
ranging from 108 to 18% [16,17,19]. The need for MV seems
to rise steadily during the last trimester of the year. This may
be related to more frequent in-house fires and smoke
inhalation and consequently higher rates of inhalation injury.

The multivariate predictors associated with mortality are in
accordance with other national and international studies
[11,16,19,22]. Interestingly, regarding the predictors of MV,
work-related accidents and fire/electric/flash burns are asso-
ciated with increased risk. This highlights the need for better

Table 8 – Multivariate logistic regressions for invasive mechanic ventilation and mortality.

Multivariate predictors Invasive mechanic ventilation Mortality

OR (95% CI) p-Value OR (95% CI) p-Value

Sex – –

Female 1 1 – –

Male 1,06 (0,60–1,89) p = 0,830 – –

Age 1,01 (0,99–1,02) p = 0,300 1,06 (1,03–1,10) p < 0,001*

Season – – – –

LOS – – – –

Circumstance of burn
Personal accident 1 1 1 1
Work-related 2,35 (1,17–4,68) p = 0,016 0,78 (0,15–3,97) p = 0,766
Other 2,01 (0,58–6,91) p = 0,270 0,29 (0,03–2,89) p = 0,293

Aetiology
Hot liquids 1 1
Fire 11,16 (4,09–30,42) p < 0,001* 0,82 (0,18–3,75) p = 0,799
Electrical 12,79 (3,19–51,24) p < 0,001* 0,21 (0,01–3,66) p = 0,285
Flash burn 5,65 (1,45–22,00) p = 0,012* – –

Contact 1,76 (0,26–11,84) p = 0,560 0,63 (0,08–5,04) p = 0,664
Chemical 3,79 (0,68–21,28) p = 0,130 2,19 (0,26–18,57) p = 0,471
Other 17,58 (1,94–159,05) p = 0,011* 4,12 (0,12–138,28) p = 0,430

Anatomical regions affected (a)
HN 16,84 (8,03–35,31) p < 0,001* 0,52 (0,13–2,12) p = 0,363
TP 0,69 (0,37–1,31) p = ,262 3,64 (0,96–13,87) p = 0,058
LL 1,06 (0,57–1,97) p = ,849 1,60 (0,52–4,99) p = 0,415
UL 0,88 (0,43–1,80) p = ,721 0,84 (0,21–3,33) p = 0,799

Total no. of anatomical regions affected
0 1 1
1 – –

2 2,04 (0,97–4,27) p = ,059 1,41 (0,33–6,00) p = 0,642
3 0,94 (0,48–1,87) p = ,868 1,71 (0,51–5,80) p = 0,387

TBSA 1,07 (1,04–1,10) p < ,001* 107 (1,04–1,11) p < 0,001*

Depth of burn
Exclusively 2nd degree 1 1
2nd + 3rd degree 1,33 (0,65–2,70) p = 0,436 11,91 (2,67–53,08) p < 00,001*

Exclusively 3rd degree 1,76 (0,52–5,95) p = ,361 112,54 (16,16–783,67) p < 0,001*

Number of surgeries
0 1 1
1 0,53 (0,25–1,15) p = ,107 0,10 (0,02–0,53) p = 0,006*

2 0,79 (0,34–1,81) p = ,571 0,23 (0,05–1,14) p = 0,073
3 1,46 (0,51–4,14) p = ,482 0,03 (0,00–0,27) p < 0,001*

4+ 0,68 (0,23–2,03) p = 0,492 0,03 (0,00–0,19) p < 0,001*

Invasive mechanic ventilation – – 10,65 (2,75–41,31) p = 0,001*

(a) For each anatomical region affected, and invasive mechanic ventilation reference category is “no”.
* Statistically significant (p < 0,05).
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prevention strategies in the workplace environment since
these injuries can potentially be more harmful.

Taking into account all of the above mentioned we believe
there are several changes that need to be implemented
concerning the prevention of serious burns in Portugal. Firstly,
as this study shows, work-related burns constitute a signifi-
cant proportion of all admitted burns. The surveillance of the
compliance with the safety rules in all work environments
(especially those who deal with electrical components, highly
inflammable materials or chemicals) is something that needs
to be reinforced. Additionally, lawmakers should aggravate
the penalties associated with this kind of felony in penal
legislation in order to guarantee a severe punishment to
companies which do not follow all safety regulation amongst
their workers. Secondly, exposure to fire should be vastly
reduced and when it occurs it should be in the safest
conditions as possible. Several patients were admitted after
“barbecue” burns, candle/lamp manipulation and fireplace or
slash burning accidents. Mass media and schools, for example,
should alert for the risks involved with this kind of activities
and inform the population regarding the safety measures
everyone should adopt. Lastly, we strongly believe there
should be implemented preventive programmes that target
the elderly. This population is at the highest risk for burns
since they commonly have several predisposing conditions
such as living in isolation, low mobility, cognitive impairment
and multiple comorbidities. During winter, as this study
shows, there seems to be an even higher risk within this
population for severe burns. The establishment of telephone
reassurance health programs and periodic visits to the
households might reduce these injuries.

In our opinion, the strength of this study relies in the broad
and detailed analysis of the burn profiles, the significant
number of patients included and the period of time it
encompasses (7 years).

In spite of this, there are clear limitations. This study is a
retrospective analysis of electronic medical data regarding
patients admitted to an adult Burn Center. In a few cases
complete information was not available (namely aetiology and
circumstance of burn). Regarding mechanical ventilation we
opted to include all patients submitted to this kind of assisted
respiration method since we could not verify the presence of
airway injury in all of them. This could be a bias. The results
also cannot be extrapolated to infant burns.

This analysis included only patients whose injuries
matched the criteria for admittance to a dedicated Burn
Centre. More trivial injuries could have a completely different
frequency and distribution seasonally.

We also did not evaluate patients’ comorbidities. It is not
prudent to take definitive conclusions without taking into
account the clinical status of each patient prior to the burn
episode. More studies need to be designed to evaluate the
potential impact of certain pathologies and clinical entities in
the burn profile across different seasons. This can be crucial
also in the development of preventive measures.

Some of the most seriously injured patients died in the first
hours/days of hospitalization. In these cases, although the
result was devastating the LOS in the hospital was very short.
We opted to include all patients when calculating the LOS of our
sample. Nonetheless, if we have excluded those patients from

the calculation, the median LOS would very likely be higher and
there could be significant differences across seasons.

5. Conclusions

In summary, this study suggests that there are several
seasonal variations of burn profile. Winter seems to be
associated with older patients and with the most severe burns
(deeper and needing most often surgery). Work related burns
were much more common in the summer as were suicide
attempts but with fewer admitted cases. Fire was the
dominant aetiology in all seasons.

Fire related burns constitute a real public health problem in
Portugal, as proven by last year’s deadly forest fires. It is
essential to improve our educational campaigns, resource
allocation and restrictive legislation in order to eliminate, or at
least reduce, this frequently preventable injury.

Burn cases remain significantly high in Portugal and every
effort should be exerted on raising awareness of this issue.
This study was designed to fill the gap in seasonal burn profile
in Portugal and we hope it can help to identify vulnerable
patients/time periods and improve prevention strategies in
our country.
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