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a b s t r a c t   

Background: Burns are traumatic wounds that occur when skin is exposed to an amount of 

energy greater than its maximum dissipation capacity. Alcohol, because it fuels flames and 
its vapor can cause an explosion, is one of the most common causal agents of burns in 
Brazil. In late 2019, the COVID-19 pandemic caused a sudden and substantial increase in 
the use of 70% alcohol (w/v) for antisepsis. 

Objectives: To analyze the epidemiological characteristics of alcohol burns during the 

COVID-19 pandemic in participating Burn Treatment Centers, as well as the severity and 
treatment of these burns. 

Method: Descriptive, cross-sectional, quantitative and retrospective study based on data 

obtained from medical records of patients treated in participating Burn Treatment Centers. 
Data collection included origin, gender, education level, occupation, circumstance of the 
accident, wound depth and type of treatment. 

Results: Of eight participating centers, theHospital da Restauraç ão Gov. Paulo Guerra Burn 

Treatment Center experienced the highest number of alcohol burn patients (38.4%) and 
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male gender accounted for 53.6% of all cases. Predominant occupations were those that 
involve domestic activities (29%) and 48.6% of patients had not completed elementary 
school. The most common cause was an accident during cooking (35.5%) followed by 
suicide attempt (18.3%). More than half (58.6%) of the patients had concomitant second and 
third degree burns and wound treatment of choice was surgical (43.1%). 
Conclusions: The predominant population in this study was male, had a lower level of 

education, resided in the northeast region and had an occupation carried out in a domestic 
environment. The latter may reflect the population's longer stay at home due to social 
constraints caused by the COVID-19 pandemic. There were a large number of second and 
third degree burns and, as a consequence, a high number of cases in which surgical 
treatment was required. 

© 2022 Elsevier Ltd and ISBI. All rights reserved.    

1. Introduction 

Burns in Brazil, in general, have the same causes of burns 
found in other developing countries. However, an agent, li-
quid alcohol, for being a product used culturally as a do-
mestic cleaning product, is one of the main responsible for 
this type of accident when infamous, and among the causal 
agents of burns, alcohol is one of the most common in Brazil  
[1–9], with the exception of the age group up to four years in 
which scalds are more prevalent [8]. Alcohol burns have also 
been associated with higher numbers of burnt body surface 
area (BSA) and intensive care unit (ICU) admissions and 
deaths, when compared to burns from other causes [9]. In 
2002, the Brazilian National Health Surveillance Agency 
(ANVISA) banned the manufacture, sale or delivery of high- 
grade ethyl alcohol, aiming to reduce accidental ingestion, 
especially by children, and the number of burns associated 
with the combustion of liquid alcohol [10]. Despite the at-
tempt, the ban did not result in a change in the number of 
accidents long term [9,11]. In addition, at the end of 2019 a 
new factor caused a sudden increase worldwide for the de-
mand and use of alcohol in high concentration and large 
amounts: the 2019 coronavirus pandemic. 

In order to slow the spread of the virus, several nations 
adopted measures of social isolation and hygiene care. With 
these restrictions, most of the population began to spend 
more time at home, which increases the possibility of burns 
because, historically, 80–90% of them occur in the home en-
vironment [3]. Furthermore, among the antisepsis re-
commendations is the use of alcohol in high concentrations 
for hand hygiene and surface disinfection [12,13]. In this 
context, using a temporary resolution issued in March 2020, 
ANVISA authorized the sale of 70% liquid alcohol [14]. 

Therefore, considering the importance of COVID-19 con-
tainment measures, it was envisioned that accidents caused 
by burns may increase, especially those caused by alcohol  
[15]. In view of the relevance of the topic for public health 
safety, the Brazilian Society of Burns (BSB), as well as several 
other entities, intensified preventive actions on the use of 
liquid alcohol, with a focus on awareness [15]. The cam-
paigns aimed to reduce the incidence of these accidents 
during the pandemic, a period in which more time is spent at 
home and alcohol is widely used in high concentrations [7]. 

To this end, the BSB’s analysis of data from Burn Trauma 
Centers (BTCs) of burns caused by alcohol in the period of 
liberalization of the 70% alcohol trade in addition to en-
couragement of its use to decrease exposure to COVID-19, 
showed that the confinement of populations in their homes 
was associated with greater exposure to alcohol and an in-
crease in accidents and suicide attempts. Lessons learned 
from the data may be used to inform future decisions in si-
milar situations involving large populations and the preven-
tion of unintended adverse consequences. 

2. Objectives   

1. Analyze data and identify epidemiological characteristics 
of alcohol burns during the COVID-19 pandemic from the 
multicenter study in Brazil. 

2. Describe the severity of alcohol burns and treatment un-
dertaken in BTCs who participated in the multicenter 
study in relation to the depth and type of treatment per-
formed 

3. Methods 

This is a study with a quantitative, descriptive, cross-sec-
tional, temporal and retrospective approach from March 28 to 
November 30, 2020, based on data obtained through collec-
tion forms completed by professionals involved in care for 
burn victims. The Burn Treatment Centers (BTCs) in Brazil 
that were included in this study are listed in Table 1. 

The study was approved by the Ethics Committee for 
Research Involving Human Beings (ECRH) of the Federal 
University of Santa Catarina and was coordinated by the 
Brazilian Society of Burns (BSB),with the Department of 
Pediatrics and the Department of Nursing of the Health 
Sciences Center of the Federal University of Santa Catarina. 
The BTCs that met the ECRH standards duly registered for 
participation in the study and applied the Institution's 
Statement of Science and the Declaration of Anonymous 
Data Transfer. Data such as origin, gender, education level, 
occupation, circumstance of the accident, wound depth and 
type of treatment were analyzed. Correlation was made re-
garding the circumstance of the accident. Using quantitative 
data, a descriptive analysis was performed by applying 
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Central Position, Variability and Pearson association test. 
Inferential analyzes were also performed for testing hy-
potheses with t-test for dependent and independent samples 
and/or chi-square test, and Anova. The statistical significance 
value of p  <  0.05 was considered and data were organized 
and processed using IBM SPSS Statistics Software 
Version 20.0. 

This research did not receive any specific grants from 
funding agencies in the public, commercial, or not-for-profit 
sectors. 

4. Results 

The study data correspond to 291 patients, with the largest 
number of cases (n = 112; 38.4% of all cases) occurring in the 
State of Pernambuco in the northwest of Brazil, followed by 
the State of Minas Gerais (n = 57; 19.5%) and the Federal 
District (n = 50; 17.1%) (Table 1). 

Regarding the number of burn cases by gender, the 
highest number of cases corresponded to males (n = 156; 
53.6%). As for the level of education, most participants 
(n = 84; 28.9%) declared having not completed elementary 
school and, regarding occupation, domestic (household) ac-
tivities stood out (n = 54; 18.5%) (Table 2). 

Regarding the circumstances by which burns occurred, 
most were accidents during food preparation (n = 97; 33.3%) 
followed by attempted suicide (n = 50; 17.2%). With regard to 
gender, most accidents during food preparation were by men 
(38% versus 33.1% women) and attempted suicide occurred 
more often by women (28.5% versus 9.2% men). Significant 
differences were identified between men and women, with 
men, regardless of the agent, being the most affected by 
burns (p = 0.003) (Table 3). 

As for the depth of the lesions, most had both second and 
third degree burns (n = 136; 46.7%) and most were treated by 
applying only dressings in the care of the wound (n = 132; 
45.5%) followed by surgical treatment (n = 100; 34.4%) 
(Table 4). 

When comparing the depth of burn injuries, according to 
sex, no statistically significant differences were identified 
(p = 0.508). And, when the hypothesis test and ANOVA were 
performed, no statistically significant differences were iden-
tified. 

5. Discussion 

This study was carried out during 8 months of the COVID-19 
pandemic in the year 2020, and sought to examine burns 
caused by alcohol during this period, since this product, 
which was already one of the most prevalent causes of burns 
in our environment [16–18], was also widely publicized as an 
antiseptic useful in prevention and control campaigns for 
this disease [19–22]. 

Table 1 – Distribution of Burn Treatment Centers in Brazil participating in the multicenter study during the COVID-19 
pandemic by State and their respective series of burns caused by liquid alcohol in number and %.      

Burn Treatment Center State n %  

Restauraç ão Hospital Governor Paulo Guerra Pernambuco 112 38.4 
João XXIII Hospital Minas Gerais 57 19.5 
Regional Hospital North Wing Distrito Federal 50 17.1 
Vila Penteado General Hospital São Paulo 25 8.6 
São Paulo Hospital São Paulo 24 8.2 
State Urgency Hospital Governor Otávio Lage de Siqueira Goiás 15 5.5 
Santo Antônio de Jesus Regional Hospital Bahia 7 2.4 
July 9 de Hospital São Paulo 1 0.3 
TOTAL  291 100 

Source: National Survey by the Brazilian Society of Burns (BSB).    

Table 2 – Distribution of participants according to 
gender, level of education and occupation. 
Florianópolis, 2021.     

Observed variables n %  

Gender   
Male 156 53.6 
Female 134 46 
Not reported 1 0.3 
Total 291 100 
Education   
Incomplete Elementary School 84 28.9 
Completed Elementary School 40 13.7 
Incomplete Middle School 32 11 
Completed Middle School 10 3.4 
Incomplete High School 2 0.7 
Completed High School 5 1.7 
Not reported 118 40.5 
Total 291 100 
Occupation   
Domestic activities 54 18.5 
Industry and construction workers 32 10.8 
Unemployed 20 6.9 
Child 20 6.9 
Service providers and general Commerce 17 5.8 
Student 13 4.5 
Retiree 10 3.4 
Farmer 9 3.1 
Self-employed 4 1.4 
Street vendor 3 1.0 
Teacher 2 0.7 
Regular worker 2 0.6 
Not reported 105 36.1 
Total 291 100 

Source: National Survey by the Brazilian Society of Burns (BSB).    
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The BTCs that participated in the national multicenter 
study reported their experiences specifically for burns caused 
by alcohol during this period (Table 1). They represent 2 from 
the Northeast region, 2 from the Midwest and 4 from the 
Southeast. Among the participating centers, there is a higher 
incidence of burns caused by alcohol in the Midwest and 
Northeast regions of Brazil. The northeast region is a famous 
agricultural producer of sugar cane, the raw material used in 
the production of alcohol, and is where the Restauraç ão 
Hospital Governor Paulo Guerra is located, in the city of For-
taleza, State of Pernambuco [23]. 

The prevalence of males in this study (Table 2) reflects a 
greater exposure of this group to situations that predispose 
them to burns caused by alcohol, although, compared to lit-
erature, this circumstance is most often reported for females. 
The predominance of this gender is also reported in several 
other studies on this type of burn [9,24,25], and is supported 
by data for the year 2020 provided by the National Informa-
tion System of the Unified Health System - DATASUS - con-
cerning hospitalizations according to the coding used for 
exposure to combustion of highly flammable substance [26]. 

The proportion of burns in patients with education 
equivalent to incomplete or complete elementary school 

(Table 2) was higher than those found in literature, where the 
inverse relationship between level of education and burns 
has already been described [27,28]. Our study demonstrated a 
more significant percentage which may be attributed to an 
intensification of socioeconomic disparities in the country as 
a result of the COVID-19 pandemic such as influences due to 
increased unemployment and negative effects on the 
economy due to widely publicized social restrictions on the 
population [29,30]. 

Thus, due to its availability and low cost, liquid alcohol 
was already routinely used as a cleaning product in homes 
and was already an important cause of burns in our en-
vironment [9,11], however, with the beginning of the COVID- 
19 pandemic it contributed to an increased incidence of 
burns in people who were not only engaged in domestic ac-
tivities, but also workers who lost their jobs, and children and 
students who stopped attending school during the pandemic. 
The data in Tables 2 and 3, therefore, suggest the pre-
dominance of burns in individuals who spent most of their 
time in the home environment and, consequently, in contact 
with liquid alcohol due to the increased use and promotion of 
this agent as a sanitizer in the domestic environment since 
the beginning of the pandemic [19–22]. It should also be un-
derstood that reinstatement of sales, which was previously 
restricted [14], and its inclusion in the basic food basket 
provided by the government in some cities, such as in Rio de 
Janeiro [31], fueled the increase in burn injuries. The large 
number of burns during cooking food may also be related to 
the socioeconomic crisis, since the increase in the price of 
liquefied petroleum gas (LPG) leads the population to seek 
other alternatives to prepare food, which raises the index 
burns caused by flammable liquids, including alcohol [32,33]. 
This type of accident was especially frequent among patients 
treated at the BTC of the Restauraç ão Hospital Governor 
Paulo Guerrain northeastern Brazil, accounting for 49% of 
cases of burns caused by alcohol in that institution. It is also 
noteworthy that it was the BTC with the highest incidence of 
burns among all participants, representing 38.4% of the total 
(Table 2). This factor can be associated with the large use of 
liquid alcohol as fuel in the kitchen in that state [16]. In ad-
dition to the high frequency of burns during cooking in gen-
eral, there was an unexpected participation of males in this 

Table 3 – Distribution of patients with burns caused by liquid alcohol during the COVID-19 pandemic in relation the cause 
of the burn in relation to the total number in % and the distribution by gender in %.      

Circumstance Total n (%) Females n (%) Males n (%)  

Food preparation (while cooking) 97 (33.3) 43 (33.1) 54 (38) 
Attempted suicide 50 (17.2) 37 (28.5) 13 (9.2) 
Starting fire in barbecue grill 29 (10) 6 (4.6) 23 (16.2) 
Aggression 19 (6.5) 7 (5.4) 12 (8.5) 
Alcohol flame 19 (6.5) 6 (4.6) 13 (9.1) 
Alcohol used as antiseptic 15 (5.1) 9 (6.9) 6 (4.2) 
Children playing with alcohol 13 (4.7) 7 (5.4) 6 (4.2) 
Work accident 12 (4.1) 7 (5.4) 5 (3.5) 
Smoking / alcoholism 8 (2.7) 4 (3.1) 4 (2.8) 
Others 10 (3.4) 4 (3.1) 6 (4.2) 
Not reported 19 (6,5) – – 
Total 291 (100) 130 142 

Source: National Survey by the Brazilian Society of Burns (BSB).    

Table 4 – Distribution of patients according to the depth 
of lesions and treatment. Florianópolis, 2021.      

Depth and 
treatment 

Total 
n (%) 

Famale 
n (%) 

Male 
n (%)  

Degree of burn    
2° degree 88 (30.2) 38 (35.2) 50 (40.7) 
2° and 3o. degree 136 (46.7) 65 (60.2) 70 (56.9) 
3° degree 8 (2.7) 5 (4.6) 3 (2.4) 
Not reported 59 (20.3) – – 
p = 0.508 
Total 291 (100) 108 (100) 123 (100) 
Treatment    
Conservative use of 

only dressings 
132 (45.4) – – 

Surgical with excision 
and skin coverage 

100 (34.4) – – 

Not reported 59 (20.3) – – 
Total 291 (100) – –   

4 burns xxx (xxxx) xxx–xxx   



category of accidents, accounting for more than half of the 
cases, although females are usually more readily associated 
with burns during preparation of food and in the kitchen 
environment [34–36]. This male predominance may be re-
lated to the increase in unemployment during the pandemic, 
which reached the highest rate in the country since the be-
ginning of such registrations in 2012 [37], as well as the in-
crease in home office work activities [38], that constrained 
the male population to the domestic environment and to 
activities that were previously performed predominantly by 
the other gender. 

Another cause of alcohol burn that stood out was the at-
tempt at suicide [47]. This represented a percentage of cases 
higher than that found in other studies on burns [39–42], but 
similar to that found in a specific study on burns caused by 
alcohol [9]. This can be justified considering that most at-
tempts at suicide by burns use alcohol as the inflammatory 
agent [43,44]. However, it is possible that the increase in 
these numbers is a consequence of the relationship between 
uncertainty, social isolation and economic problems caused 
by COVID-19 and the increased incidence of depression and 
anxiety due to social isolation and suicide attempts [45,46]. 
The prevalence of females in cases of burns caused by at-
tempted suicide found in the study is consistent with what is 
found in the literature [39,48]. 

Regarding the severity of burns caused by alcohol, the pro-
file of second and third degree injuries found in most patients 
(Table 4) was consistent with that expected for burns caused by 
alcohol, since these injuries are mostly flame burns [9,25] with 
more extensive and deeper lesions [34,49]. Physically, the 
combustion of alcohol leads to the release of a large amount of 
heat due to its high calorific value and also due to its explosive 
power [50], resulting in an anatomopathological lesion char-
acterized by coagulation necrosis, with complete destruction of 
the epidermis and variable parts of the dermis, from deep 
second degree burns with destruction of the proximal dermis to 
third degree burns with complete destruction of both the epi-
dermis and the dermis [51,52]. 

The type of treatment performed is directly related to the 
depth of the burn: superficial and deep second degree burns 
are usually conservatively re-epithelialized using wound 
dressings that promote an ideal environment for re-epithe-
lialization, usually in 21–28 days, from the migration of ker-
atinocytes from the dermal adnexa in the depth of the 
dermis. On the other hand, in third degree burns, there is 
complete destruction of all skin layers, including the dermal 
appendices, which prevents re-epithelialization and in-
dicates the need for surgical treatment with excision of the 
burned tissue and skin grafting [53,54]. The high number of 
patients undergoing this type of treatment (Table 4) corro-
borates the severity of burns caused by alcohol, which, due to 
its high heat release value, with flames, causes deep burns  
[9,25,34,49]. 

The present study has a limitation regarding the BTCs that 
responded to the study, which totaled 8, representing 3 re-
gions of the country ( Northeast, Midwest and Southeast.) 
The latter has the largest population, but the data is lacking 
representation of the South, where there are some burn 
treatment centers, and the North, where the number of burn 
centers is small. 

On the other hand, the quality of the study is high because 
it provides useful data from the BTCs, where the incidence of 
burns caused by use of alcohol as a disinfectant can be ex-
amined and associated with economic influences and social 
distancing mandates that affected the population during the 
pandemic study period. It revealed a higher risk profile for 
certain socioeconomic levels, such as those with an in-
complete basic education, for groups that spent more time 
primarily in their homes, and it demonstrated that food 
preparation activities, such as barbecues., contributed sig-
nificantly to burns. Men predominated for injuries occurring 
when cooking but only by a small margin. Women re-
presented 46% of the total reports and, for the two most 
prevalent circumstances resulting in burns; women sig-
nificantly led involvement in suicide attempts that used al-
cohol as a propellant and they closely followed men in burns 
associated with food preparation. 

Therefore, as greater learning for future experiences such 
as a pandemic or other type of catastrophe in the health or 
socio-environmental area that affects the entire population, 
economic collapse and social distancing both lead to longer 
stays at home and can contribute to a higher incidence of 
burns caused by alcohol, in particular, while cooking and 
when attempting suicide. In preparing for moments like 
these, both civil society and specialty societies, in particular 
the Brazilian Society of Burns, may aid public health and 
safety by increasing awareness using comprehensive cam-
paigns that provide guidance to prevent and reduce acci-
dents. Alcohol use is prevalent in several countries, such as 
Brazil, and these guidelines are suitable for countries with 
low and medium levels of socioeconomic development, it 
being the role of ISBI to increase these guidelines. 

6. Conclusions 

The data obtained through this study elucidates the profile of 
the population at risk for alcohol burns in Brazil, that was 
evidenced during the COVID-19 pandemic, in addition to de-
monstrating the most common circumstances in which these 
accidents occur. This information is a valuable resource 
when creating health policies aiming burn prevention and 
awareness, which are extremely important in this singular 
time our people are facing. In addition, further studies are 
needed to assess how these conditions have evolved over the 
course of the pandemic, which persists to this day, but with 
new characteristics that are constantly changing. 
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