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SUMMARY. Burns are a worldwide major cause of injury. Burns result in damage to the skin and other or-
gans, leading to open wounds, severe emotional and psychological complications, disability, and economic
burden. In this article, we report our study of the relationship between patient demographics, burn etiology,
and the incidence of burn wound infection. This study was conducted on 110 cases who presented with
acute burns at the Burn Unit of the Plastic and Reconstructive Surgery Department at Tanta University Hos-
pital, Egypt, in the period from January 2019 to January 2021. A prospective study was conducted, and the
collected data were statistically analyzed regarding the different relationships between patient demographics,
burn etiology, and the incidence of burn wound infection. In our study, most indoor burn injuries were scalds,
most of which were accidental, while outdoor burns were mostly flame burns. Most burns in the 0-10 years
age group were scalds, while in the other age groups, burns were mostly of the flame type. Females had si-
gnificantly more frequent scald burns. The most important statistically significant prognostic risk factors
for burn wound infection are TBSA of burn, depth of burn wound, and length of hospital stay.
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RÉSUMÉ. Les brûlures sont une cause majeure de blessures de par le monde. Elles entraînent des dégâts
pouvant n’être pas limités à la peau, sources de complications psychologiques majeures et de handicaps et
représentent un fardeau économique certain. Nous rapportons ici le lien entre démographie, cause de la
brûlure et infection locale. Nous avons réalisé une étude rétrospective auprès de 110 patients brûlés qui se
sont présentés au CTB du CHU de Tanta entre janvier 2019 et janvier 2021. Les brûlures, pour l’essentiel
accidentelles, étaient dues à un liquide lorsque survenues à l ‘intérieur quand elles étaient liées à une flamme
à l’extérieur. Entre 0 et 10 ans, il s’agissait le plus souvent d’ébouillantement alors que l’atteinte par flamme
était prépondérante dans les autres tranches d’âge. Les femmes étaient plus sujettes à l’ébouillantement.
Les paramètres les plus fréquemment liés à l’infection locale sont la surface brûlée, la profondeur de l’at-
teinte et la durée d’hospitalisation.
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Introduction

Burns are a common source of injury all around
the world. According to the World Health Organiza-
tion, there is a 1% lifetime incidence of a serious
burn.1 Additionally, compared with developed na-
tions, the incidence of burns is noticeably higher in
the developing world.2 Burns result in damage to the
skin and other organs, leading to open wounds, se-
vere emotional and psychological complications, di-
sability, and economic burden.3

The estimated annual burn mortality is 180,000
people; most of them in low- and middle-income
countries, with data showing that sepsis is one of the
major contributors to burn-related deaths.4

In this article, we report our study of the rela-
tionship between patient demographics, burn etio-
logy, and the incidence of burn wound infection.

Patients and methods

This study was conducted on 110 cases who presen-
ted with acute burns at the Burn Unit of the Plastic and
Reconstructive Surgery Department in Tanta University
Hospital, in the period from January 2019 to January
2021. A prospective study was conducted, and the col-
lected data were statistically analyzed regarding the dif-
ferent relationships between patient demographics, burn
etiology, and the incidence of burn wound infection. 

Inclusion criteria
Patients included in our study were those with

acute burns fulfilling one or more of the following
burn unit admission criteria: partial-thickness burns
of 10% or more of the total body surface area
(TBSA); full-thickness burns involving 5% or more
of TBSA; chemical burns; electrical burns of any
size; burns that involved the face, hands, feet, ears,
genitalia, perineum, or major joints; burns with as-
sociated co-morbidities (such as stroke, diabetes, he-
patic disease, renal disease, cardiac disease,
psychiatric/neurologic disease, and neoplastic disor-
ders); suspected inhalation injury; burns with asso-
ciated trauma (traumatic brain injury and fractures)
and burns associated with social problems (attemp-
ted suicide or abuse). 

Exclusion criteria
We excluded patients that presented with acute

burns who had no indication for burn unit admission. 

Statistical analysis
The results were tabulated and statistically ana-

lyzed using SPSS software (Statistical Package for
the Social Sciences, version 19, SPSS Inc. Chicago,
IL, USA). For qualitative data, which describes a ca-
tegorical set of data by frequency, percentage, or
proportion of each category, a comparison between
two and more groups was performed using the Chi-
square test (X2). For comparison between the means
of two groups of parametric data of independent
samples, the student t-test was used. To predict the
presence or absence of an outcome based on a set of
predictor variables, logistic regression was perfor-
med, where the dependent variable was dichoto-
mous. Logistic regression coefficients (B) were used
to estimate Odds ratios (EXP (B)) for each of the in-
dependent variables. Significance was adopted at p
<0.05 for interpretation of results of tests of signifi-
cance. This was a valid and reliable questionnaire
(Cronbach’s Alpha 0.88).

Ethical approval for this study was obtained from
the relevant ethical committee in our institution.

Results

Scald burn was the dominant causative agent in
our patients (56 cases, 50.9%); most of these patients
were children (Table I). Flame burns occurred in
fifty patients (45.5%), where most of them were ac-
cidental (47 cases, 94%) and the rest were suicidal
(3 cases, 6%). The three suicidal cases were two fe-
males and one male and all of them were adults
above 30 years. 

Indoor burn injuries in our study were more fre-
quent (91 cases, 82.7%) than outdoor burn injuries
(17.3%, 19 cases; 17 cases of them were injured at
work and two were injured in the street) (Table II).
Among the burned female patients, we noticed that
scald burn was the main cause, while it represented
36% in the male group. Flame burn was the main cau-
sative agent in the male group, while in the female
group it represented only a quarter of cases (Table III).



Patients who presented with burns of 10%-20%
TBSA were significantly more than those who pre-

sented with less or more TBSA of burn. They inclu-
ded 51 patients (46.4%) (Table IV). 
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*P<0.05 

Age of patients (years) Cause of burn in the studied acute burn cases 
(n=110) 

Scald Flame Electrical Chemical 

N % n % n % n % 
Age (years): 
<10 45 81.8 9 20.0 0 0 1 1.8 
10 - <21 5 29.4 12 70.6 0 0 0 0 
21 - <31 3 23.1 8 61.5 2 15.4 0 0 
31 - <41 2 13.3 12 80.0 1 6.7 0 0 
41 - <51 0 0 3 100 0 0 0 0 
51 – 62 1 14.3 6 85.7 0 0 0 0 

2 
P 

50.907 
0.0001* 

Table I - Causes of burn injury in relation to age in years of the studied acute burn cases.

 

                      

                 

*p<0.05 

  

  

Cause of burn occurrence Sex of the studied acute burn cases (n=110) 2 
P 

Male 
(n=67) 

Female 
(n=43) 

9.652 
0.022* 

n % n % 
Causes of burn: 

Scald 24 35.8 32 74.4 

Flame 39 58.2 11 25.6 
Electrical 3 4.5 0 0 
Chemical 1 1.5 0 0 

Table II - Cause and nature of burn injury in relation to place of its occurrence of the studied acute burn cases.

 

                      

                 

*p<0.05 

  

  

Cause of burn occurrence Sex of the studied acute burn cases (n=110) 2 
P 

Male 
(n=67) 

Female 
(n=43) 

9.652 
0.022* 

n % n % 
Causes of burn: 

Scald 24 35.8 32 74.4 

Flame 39 58.2 11 25.6 
Electrical 3 4.5 0 0 
Chemical 1 1.5 0 0 

Table III - Causes of burn injury in relation to sex of the studied acute burn cases.

 

                   

*p<0.05 

T                     

Percentage of TBSA of the burn wound Cause of burn of the studied acute burn cases (n=110) 

Scald 
(n=56) 

Flame 
(n=50) 

Electrical 
(n=3) 

Chemical 
(n=1) 

n % n % n % n % 

% of TBSA: 

2 - <10 10 17.9 0 0 0 0 1 100 

10 - <21 27 48.2 23 46.0 1 33.3 0 0 

21 - <31 13 23.2 15 30.0 0 0 0 0 

31 - <41 4 7.1 4 8.0 2 66.7 0 0 

41 - <51 2 3.6 3 6.0 0 0 0 0 

51 - 100 0 0 5 10.0 0 0 0 0 
2 

P 
34.824 
0.0001* 

Table IV -  Relationship between causes of burn injury and percentage of TBSA of the studied acute burn cases.
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Depth of burn wound Cause of burn in the studied acute burn cases 
(n=110) 

Scald 
(n=56) 

Flame 
(n=50) 

Electrical 
(n=3) 

Chemical 
(n=1) 

n % n % n % n % 
Depth of burn wound: 

1st & superficial partial thickness 25 44.6 14 28.0 0 0 0 0 
Mixed partial thickness 24 42.9 19 38.0 2 66.7 1 100 
Mixed partial thickness & full thickness 3 5.4 16 32.0 0 0 0 0 
Full thickness 4 7.1 1 2.0 1 33.3 0 0 

2 
P 

16.596 
0.055 

Table V - Relationship between causes of burn injury and depth of burn wound of the studied acute burn cases.

 

                   

*p<0.05 

Variables 

Incidence of wound infection of the studied acute burn cases (n=110) 

2 P 

No infection 
(n=71) 

Wound infection 
(n=39) 

Total 
(n=110) 

N % n % n % 
Demographic data: 
Age (years): 

5.918 0.314 

<10 34 61.8 21 38.2 55 50.0 
10 - <21 13 76.4 4 23.6 17 15.5 
21 - <31 9 69.2 4 30.8 13 11.8 
31 - <41 8 53.3 7 46.7 15 13.6 
41 - <51 2 66.7 1 33.3 3 2.7 
51 - 62 5 71.4 2 28.6 7 6.4 

Sex: 
0.105 0.746 Males 44 65.7 23 34.3 67 60.9 

Females 27 62.8 16 37.2 43 39.1 
Residence: 

0.509 0.476 Urban 21 58.3 15 41.7 36 32.7 
Rural 50 67.6 24 32.4 74 67.3 

Burn data: 
Cause of burn: 

4.344 0.227 Scald 36 64.3 20 35.7 56 50.9 
Flame 33 66.0 17 34.0 50 45.5 
Electrical 1 33.3 2 66.7 3 2.7 
Chemical 1 100 0 0 1 0.9 

Place of burn occurrence: 
1.582 0.209 Indoor  61 67.0 30 33.0 91 82.7 

Outdoor  10 52.6 9 47.4 19 17.3 
Nature of burn injury: 

0.396 0.820 Accidental 64 64.0 36 36.0 100 90.9 
Homicidal 3 75.0 1 25.0 4 3.6 
Suicidal 4 66.7 2 33.3 6 5.5 

% of extent of TBSA: 

18.3 0.003* 
2 - <10 7 63.6 4 36.4 11 10 
10 - <21 33 80.5 8 19.5 41 37.3 
21 - <31 25 67.6 12 32.4 37 33.6 
31 - <41 2 20.0 8 80.0 10 90.9 
41 - <51 1 20.0 4 80.0 5 4.5 
51 - 100 3 50.0 3 50.0 6 5.5 

Burn wound depth: 9.6 0.02* 
1st & superficial partial thickness 32 82.1 7 17.9 39 35.5 
Mixed partial thickness 25 56.8 19 43.2 44 40 
Mixed partial thickness & full thickness 12 57.1 9 42.9 21 19.1 
Full thickness 2 33.3 4 66.7 6 5.5 

Length of stay at hospital (LOS) (days): 

4.8 0.2 

1 - <7 5 45.5 6 54.5 11 10 
7 - <14 8 72.7 3 27.3 11 10 
14 - <30 39 72.2 15 27.8 54 49.1 
30 - 65 19 55.9 15 44.1 34 30.9 

Table VI - Relationship between incidence of wound infection of the studied acute burn cases and their other variables

We noticed that 42.9% of mixed partial thick-
ness burns were scald burns, while flame burns re-
presented 38%. We found no significant
relationship between the cause of burn and the
depth of burn wound (Table V).

We found that with the increase in TBSA, the in-
fection rate increased. The infection rate was 37.5%

with TBSA of 2%-10%, 42.9% with TBSA of 21%-
30%, 85.7% with TBSA of 31%-40%, and reached
100% with TBSA of 41%-50%. The infection rate
in the first week was 60%, which declined to 25%
in the next two weeks up to one month, and declined
to 50% when the patient stayed in the hospital for
more than 30 days (Table VI).
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Regarding the incidence of burn wound infection,
the most influencing factors in our study were: the
percentage of TBSA of burn, the burn wound depth,
and the length of hospital stay (Table VII).

Discussion

In our study, fifty-five cases were in the age
group less than 10 years of age (50% of cases), fol-
lowed by the age group 10-21 years (15.5% of
cases), from a total of 110 cases admitted to the Burn
Unit of the Plastic and Reconstructive Surgery De-
partment at Tanta University Hospital in the period
from January 2019 to January 2021. The mean age
of our patients was 16.52 years. Also other authors,
in a two-year-long study in Sweden involving 462
acute burn patients, reported that 58% of cases were
children aged twelve years or younger, and 34.4%
of cases were under the age of five, with the mean
age of admitted children being 2.3 years. They re-
ported 193 adult patients (42%) with a mean age of
30 (range 13-79 years).5

Similar results were reported by other authors,
where the most common age group was 0-14 years
(39.2%),6 1-9 years (47%),7 1-14 years (49.5%) with
a mean age of 16 years,8 1-6 years (34.7 %) with a
mean age of 27 years,9 21-30 years (33.9%), while
the age group 0-10 years represented 12.4%,10 21-
30 years 53.4%,11 21-30 years 40% with a mean age
20.67 years,12 and 15-44 years 61% with a mean age
of 21 years.13A systematic review of nine studies re-
ported that children comprised 40%-60% of patients
with severe burn injuries.10

The increased incidence of burns in pediatric pa-
tients in our study may be explained by the fact that
more patients were from rural areas (67.1%) with low
socioeconomic status compared with those coming

from urban areas (32.9%). In low socioeconomic
areas, there are fewer safety precautions inside the
home and less care for children. Similarly, other stu-
dies with increased incidence in the young population
reported a majority of their cases from low socioeco-
nomic (60%) and middle socioeconomic (21.8%)
areas.13 However, studies with more cases in the older
populations reported more cases coming from urban
areas.14,15

In this study, scald burn was the dominant causative
agent (50.9%), followed by flame burn (45.5%), elec-
trical burn (2.7%), and chemical burn (0.9%). Scald
burns were also the most common burn etiology in
other studies where their incidence was 42.6%,12 and
45.8%.9 However, other authors reported flame burns
as the most common etiology with incidence of 62%,11
78%,13 83.9%,14 and 70.5%.3

Most burns in our pediatric patients were scalds,
comprising 81.8% of burns under 10 years of age,
while in the other age groups, flame burns were signi-
ficantly higher than other causes. Similarly, Brusse-
laers et al., in a systematic analysis, found that scald
burns constitute 35-80% of pediatric burn cases.10 This
can be because the younger age group, less than 10
years, is always trying to explore their surroundings.
This can lead to scalding injury when the child is
trying to catch a container over the stove and the child
is short, so the hot liquid may spill on him, explaining
the distribution of the burned area.

 

                     
 

Independent variables as risk factors 
of wound infection 

B SE Sig. 
(P value) 

EX (B) Confidence interval (CI) 
Lower limit Upper limit 

Age (years) 0.011 0.014 0.426 0.989 0.962 1.017 
Sex 0.152 0.472 0.746 1.165 0.462 2.936 

Residence 0.346 0.486 0.477 0.708 0.273 1.834 

Type of burn 0.063 0.378 0.868 1.065 0.508 2.232 

Total burn surface area% (TBSA%) 0.542 0.208 0.009* 1.720 1.143 2.588 

Depth of burn wound 0.697 0.281 0.013* 2.008 1.157 3.486 

Nature of burn injury 0.265 0.481 0.582 1.303 0.507 3.347 

Place of burn injury 0.738 0.594 0.214 2.091 0.663 6.699 

Length of stay at hospital 0.039 0.019 0.037* 1.040 1.002 1.079 

*p<0.05 

Table VII - Binary regression analysis of the different variables as predictors for burn wound infection of the studied acute burn cases.
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In our study, indoor burn injuries were the most
frequent (82.7% of cases); most of them were acciden-
tal (92.3%), followed by homicidal (1.1%) and suici-
dal burns (6.6%). Outdoor burns represented 17.3% of
cases, most of which were accidental (84.2%) and the
rest were homicidal (15.8%). Other authors reported
similar results with indoor cases (70.5%), outdoor
cases (29.5%),8 accidental burns (75%), homicidal
burns (15%), and suicidal burns (10%, mostly in
males).13 Other authors reported more accidental
burns, with the incidence being: accidental (96.7%),
suicidal (2.8%), and homicidal (0.4%).14 However,
others reported relatively more homicidal and suicidal
burns with an incidence: accidental (66.2%), unspeci-
fied (23.7), suicidal (9.8%), and homicidal (0.3%).3

All our scald burn cases (56) were injured by hot
liquid spilling from containers, which was accidental
in 52 cases, homicidal in one case and suicidal in three
cases. All scald injuries were indoors (56 cases), whe-
reas in outdoor accidents, the main causative agent
was flame burn (84.2%).

Brusselaers et al., in a systematic review, found that
the great majority of burns were accidental and indoors
(80-90%), especially in children. In the elderly, indoor
burns were the most common (78-85%) followed by
recreational accidents (7%-12%), while in young
adults, one-third of burns were work-related. They also
found that the most common location of pediatric burns
was the kitchen (75%; caused by hot food or beve-
rages), followed by the bathroom (mostly by immer-
sion, leading to deeper and more extensive burns).10

In this study, females were more significantly af-
fected by scalds (74.4%) than flame burns (25.6%)
while males were more affected by flame burns
(58.2%) than scalds (35.8%). Similar results were re-
ported by other authors.6,10 However, Li et al. found
males to be more affected than females by all types of
burns, with the male-to-female ratio being the highest
in electrical burns (8.6:1) and lowest in scald burns
(1.3:1).9

We found that patients with burn TBSA of 10%-
20% constituted half of the scald burn cases and 45.9%
of the flame burn cases. Electrical burn cases were
more than 30% of TBSA, due to exposure to high vol-
tage electrical current. Zheng et al. reported mean
TBSA of 8%, 10%, and 5% in scald, flame, and elec-
trical burns respectively.6

We did not find any significant relationship bet-
ween the incidence of burn wound infection on one
side and the patient demographics, and the etiology of
burn on the other side. The most important statistically
significant prognostic risk factors for burn wound in-
fection in our study are TBSA of burn, depth of burn
wound, and length of hospital stay.

Similar findings were seen in a study conducted on
six major burn centers in North America, which sho-
wed that more than (40%) of TBSA was associated
with more adverse outcomes, including mortality and
burn wound infection.16

Also, Florin Lima et al. found no significant rela-
tionship between patient demographics and incidence
of burn wound infection but, in contrast, burn TBSA
and length of hospital stay were independent variables
affecting the incidence of infection.17

The limitation of this study is the number of pa-
tients included in the study. However, in order to in-
clude more patients, the study period should be
prolonged or data from other burn centers in the same
geographic area should be recruited. 

Conclusions

In our study, most indoor burn injuries were scalds,
most of which were accidental, while outdoor burns
were mostly flame burns. Most burns in the 0-10 years
age group were scalds, while in the other age groups
burns were mostly of the flame type. Females had si-
gnificantly more scald burns, while male gender did
not significantly affect the type of burn. The most im-
portant statistically significant prognostic risk factors
for burn wound infection in our study are TBSA of
burn, depth of burn wound, and length of hospital stay.



Annals of Burns and Fire Disasters - vol. XXXVII - n.1 - March 2024

9

BIBLIOGRAPHY

Tian H, Wang L, Xie W et al.: Epidemiologic and clinical cha-1
racteristics of severe burn patients: results of a retrospective mul-
ticenter study in China, 2011-2015. Burns Trauma, 6: 14, 2018.
Patel DD, Rosenberg L, Rosenberg M et al.: The epidemiology2
of burns in young children from Mexico treated at a U.S. hospi-
tal. Burns, 42(8): 1825-30, 2016.
Alipour J, Mehdipour Y, Karimi A: Epidemiology and outcome3
analysis of 3030 burn patients with an ICD-10 approach. Ann
Burns Fire Disasters, 33(1): 3-13, 2020.
Soedjana H, Nadia J, Sundoro A et al.: The profile of severe burn4
injury patients with sepsis in Hasan Sadikin Bandung General
HospitaL. Ann Burns Fire Disasters, 33(4): 312-6, 2020.
den Hollander D, Albert M, Strand A, Hardcastle TC: Epidemio-5
logy and referral patterns of burns admitted to the Burns Centre
at Inkosi Albert Luthuli Central Hospital, Durban. Burns, 40(6):
1201-8, 2014.
Zheng Y, Lin G, Zhan R et al.: Epidemiological analysis of 9,7796
burn patients in China: an eight-year retrospective study at a
major burn center in southwest China. Exp Ther Med, 17(4):
2847-54, 2019.
Miyasako S, Curtis E, Mandell S, Gibran N et al.: 335 contact7
burns: a retrospective analysis of etiology and demographics. J
Burn Care Res, 40(Supplement_1): S144-S, 2019.
Tan AL, Cruz JJV, Nable-Aguilera MAA: Profile of patients ad-8
mitted in the University of the Philippines - Philippine General
Hospital Alfredo T. Ramirez Burn Center from August 2013 to
July 2015. Philipp J Surg Spec, 72(2): 52-62, 2017.
Li H, Yao Z, Tan J et al.: Epidemiology and outcome analysis of9
6325 burn patients: a five-year retrospective study in a major
burn center in Southwest China. Scientific Reports, 7(1): 46066,
2017.
Brusselaers N, Monstrey S, Vogelaers D, Hoste E, Blot S: Severe10
burn injury in Europe: a systematic review of the incidence, etio-
logy, morbidity, and mortality. Crit Care (London, England),
14(5): R188, 2010.

Bahar MA, Pakyari M, Bahar R: Burns in Tehran: demographic,11
etiological, and clinical trends. Asian Biomedicine, 8(2): 241-5,
2017.
Alsubhi SA, Arruhaily AA, Alamri SM, Alrumeh HS, Zalat M:12
Burn prevalence, risk factor, causality and management pattern
among Saudi population, Medina, KSA. Int J Med Res Prof,
3(6): 123-26, 2017. 
Nair CKV, Gopinath V, Ashok VG: Demographic and socio-cul-13
tural aspects of burns patients admitted in a tertiary care center.
Int Surg J, 4(7): 2170-2172, 2017.
Ali SA, Hamiz-Ul-Fawwad S, Al-Ibran E et al.: Clinical and de-14
mographic features of burn injuries in Karachi: a six-year expe-
rience at the burns center, civil hospital, Karachi. Ann Burns Fire
Disasters, 29(1): 4-9, 2016.
Mohseni Moalem Kolaei N, Jafari Rad A, Ghasemi Atheni F et15
al.: Demographic characteristics of burn injuries refer to burn
center of Northern of Iran. JNMS, 6(3): 144-148, 2019.
Jeschke MG, Pinto R, Kraft R et al.: Morbidity and survival pro-16
bability in burn patients in modern burn care. Crit Care Med,
43(4): 808-15, 2015.
Lima J, Oliveira E, Araújo A, Oliveira M: Risk factors for infec-17
tion in burn in children and adolescents: a cohort study. Revista
Brasileira de Cirurgia Plástica (RBCP) – Brazilian Journal of
Plastic Sugery, 31: 545-53, 2016.

Availability of data and materials. We confirm that the data supporting the
findings of this study are available within the article and at our hospital.
Ethical approval and consent to participate. All the steps of the procedures
performed in this study followed the requirements of the institutional and
national research committees, as well as the 1964 Declaration of Helsinki
and its later amendments or comparable ethical standards. The rules and
principles of ethical and professional conduct were followed in this study.
Pre-operative consent was obtained from all patients after a thorough ex-
planation of the protocol. Informed consent was obtained from all patients
who participated in the study, and additional informed consent was ob-
tained from all individual participants for whom identifying information
is included in this article.


