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Article Type ABSTRACT

Research Paper Background and Objective: Burn injuries represent a significant category of physical trauma that
can lead to both localized tissue damage and systemic complications. Given the prognostic value of
determining the underlying cause of burns, the present study was designed to explore different causes
of burns in patients admitted to Ayatollah Taleghani Hospital in Ahvaz.

Methods: In this cross-sectional study, the medical records of 812 patients admitted with burn
injuries to Ayatollah Taleghani Hospital, Ahvaz, during the year 2023 were reviewed. Data on patient
demographics, including age and gender, as well as burn-related characteristics such as type, degree,
extent of injury, and clinical outcomes, were collected using a standardized checklist and
subsequently analyzed.

Findings: The mean age of the patients was 30.71+17.75 years. Of the total patient population, 45.6%
were female and 54.4% were male. In terms of burn severity, 65.3% of patients had third-degree
burns. The most frequently observed burn extent was in the 10-20% range, accounting for 27.8% of
cases, and thermal burns comprised the majority, with a frequency of 88.5%. Ultimately, 68.8% of
patients were discharged, while 18.1% succumbed to their injuries. Burns from hot rice water (156
cases, 19.2%) and gasoline burns (143 cases, 17.6%) were the most common etiologies, followed by
gas-related burns (131 cases, 16.1%). Other causes included electrical burns (7.6%), paint thinner

Received: burns (9.9%), and pressure cooker explosion burns (5.5%). All patients with burns from hot rice

water (19.2%), boiling water (3.6%), fire (3.6%), and electric heaters (5.0%) were discharged.

Conclusion: The findings of this study demonstrated that patients whose burns were caused by

gasoline experienced the highest rate of death among all groups. In contrast, patients presenting with

burns from hot rice water had the highest rate of successful discharge from the hospital. These data
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Introduction

Burns are defined as injuries in which the skin is destroyed by various agents such as heat, cold,
electricity, and others (1). Burns are recognized as one of the serious injuries and, after traffic accidents,
falls, and interpersonal violence, are the fourth most common cause of injury worldwide (2). Evidence
indicates that burns account for 5-12% of all traumas globally (3). According to the World Health
Organization report in 2018, 180,000 deaths occur annually due to burns, predominantly in third-world
and less-developed countries (4). In Iran, burns rank thirteenth among the annual burden of diseases,
and among the top 20 diseases with the highest mortality and disability rates, burns rank eleventh in men
and tenth in women (5). Burns are classified into four degrees based on depth (6). First-degree burns, such
as sunburn, are superficial, red, and painful injuries that affect only the epidermis and typically heal
completely without requiring specific intervention. Second-degree burns penetrate the dermis and are
therefore termed partial-thickness burns. These are subdivided into superficial partial-thickness (SPT)
burns, which damage the epidermis and part of the dermis, and deep partial-thickness (DPT) burns, which
extend deeper into the dermis (7). Third-degree burns destroy all skin layers, including subcutaneous fat,
and are considered full-thickness burns. These wounds are insensate to touch due to the destruction of
cutaneous nerves (6). Fourth-degree burns affect all skin layers as well as muscles, tendons, and bones, and
impact nerve endings (8).

Evidence from multiple studies indicates that the causative factor underlying a burn injury plays a
critical role in determining the patient's subsequent clinical course and long-term prognosis (9). In their
investigation, Ghahghai et al. established that several clinical and demographic parameters—namely patient
age, sex, total body surface area percentage affected, burn depth, total duration of hospitalization, and time
spent in the intensive care unit—all exhibited statistically significant associations with mortality outcomes
in burn patients (10). Forbinake et al. reported that their burn patient cohort was predominantly male, that
the majority of injuries involved more than 10% of the total body surface area, and that flame exposure
was the most frequently encountered mechanism of injury (11). Similarly, in the cohort studied by
Heydaripur et al., 81.5% of the subjects were male and older than 18 years; the distribution of burn etiologies
was 35.2% flame-related, 34.3% electrical, and 30.6% attributable to other causes. The most frequently
observed total body surface area range was 1-10%, and the overall mortality rate in that study was reported
as 7.4% (12).

It is well recognized that cultural norms, social structures, and climatic conditions differ markedly from
one society to another, and as a result, the spectrum of risk factors predisposing individuals to burn injuries
can vary considerably across regions. Because the cornerstone of any effective accident prevention strategy
is the systematic collection of information regarding the root causes and associated risk factors, coupled
with the design and implementation of targeted interventions aimed at reducing adverse outcomes, it follows
that the adequate provisioning and equipping of specialized burn care facilities must be grounded in a robust
understanding of local burn etiologies. Such knowledge is indispensable for the prevention of debilitating
complications, which may include permanent loss of musculoskeletal function, visible and psychologically
distressing disfigurement, and a range of mental health disorders. In the Iranian context, burn-related injuries
rank among the foremost contributors to mortality attributable to burn complications (13). For these reasons,
the identification of causal mechanisms and demographic or clinical factors linked to burns assumes critical
importance with respect to determining patient prognosis, anticipating clinical trajectories, and ultimately
reducing death rates. The present investigation was therefore designed to examine the causative factors of
burns in the patient population presenting to Taleghani Hospital over the autumn and winter months of 2023.
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Methods

The present investigation adopted a cross-sectional design and was carried out after obtaining formal
ethical clearance from the Ethics Committee of Ahvaz Jundishapur University of Medical Sciences, which
granted approval under the reference number IR AJUMS.REC.1403.267. The study population consisted of
809 individuals who were admitted to Ayatollah Taleghani Hospital in Ahvaz with primary complaints of
burn injury in 2023. Relevant clinical and demographic data, including patient age, sex, burn type
(etiological category), burn depth (degree), percentage of total body surface area affected, and eventual
clinical outcomes, were systematically abstracted from the inpatient medical records by means of a pre-
designed standardized checklist. To ensure data integrity, patient files with any missing or incomplete
information were excluded from the final analytical sample. Additionally, individuals treated on an
outpatient basis were not incorporated into this study. Following data collection, the investigators proceeded
to examine the potential associations between the underlying causes of burns and the severity parameters of
burn depth, anatomical extent, and patient outcomes. For statistical inference, the data were subjected to
analysis using independent two-sample t-tests for continuous variables, chi-square tests for categorical
comparisons, and logistic regression modeling to identify independent predictors. The assumption of
normality for continuous data was first checked using the Kolmogorov—Smirnov test, and the threshold for
statistical significance was established at a p-value of less than 0.05.

Results

The mean age of patients was 30.71+17.75 years. The majority of burns were third-degree (62.3%).
Regarding extent, burns involving 10-20% of total body surface area were most frequent (27.8%), followed
closely by burns exceeding 60% (27.5%). Thermal burns constituted the predominant type (88.5%).
Regarding outcomes, the majority of patients were discharged (66.7%), whereas 21.4% succumbed to their
injuries. Etiological analysis revealed that fire (16.9%) and gasoline (15.4%) were the most common causes
of burns. Paint thinner (11.1%) was also identified as a frequent causative agent. Electrical burns (9.6%)
and burns from hot rice water (14.3%) accounted for considerable proportions. Less common causes
included boiling water (2.5%) and acid (3.4%). Males comprised 58.9% of the burn population, compared
to 41.1% females. Burns from hot rice water were more prevalent among females (13.1%), whereas thinner-
related (8.7%) and electrical (7.6%) burns were more commonly observed in males (Tables 1-3).

Table 1. Prevalence of burn etiologies among patients admitted to Taleghani Hospital in 2023
stratified by burn degree
15t Degree 2" Degree 2M9-3" Degree 3" Degree 4" Degree  Total

Etiological Agent

n(%o) n(%o) n(%o) n(%o) n(%o) n(%o)
Hot rice water 0(0) 0(0) 75(9.2) 41(5.0) 0(0) 116(14.3)
Boiling water 0(0) 0(0) 7(0.9) 13(1.6) 0(0) 20(2.5)
Fire 0(0) 0(0) 47(5.8) 90(11.1) 0(0) 137(16.9)
Acid 0(0) 0(0) 10(1.2) 18(2.2) 0(0) 28(3.4)
Gas heater 0(0) 0(0) 1(0.1) 30(3.7) 0(0) 31(3.8)
Electric heater 0(0) 0(0) 33(4.1) 3(0.4) 0(0) 36(4.4)
Electricity 0(0) 0(0) 18(2.2) 60(7.4) 0(0) 78(9.6)
Gasoline 0(0) 0(0) 10(1.2) 111(13.7) 4(0.5) 125(15.4)
Paint thinner 6(0.7) 2(0.2) 16(2.0) 66(8.1) 0(0) 90(11.1)
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Tea 10(1.2) 0(0) 33(4.1) 0(0) 0(0) 43(5.3)
Pressure cooker
explosion 0(0) 0(0) 10(1.2) 16(2.0) 5(0.6) 31(3.8)
Oil 1(0.1) 0(0) 4(0.5) 27(3.3) 0(0) 32(3.9)
Gas 3(0.4) 0(0) 8(1.0) 31(3.8) 3(0.4) 45(5.5)
Total 20(2.5) 2(0.2) 272(33.5) 506(62.3) 12(1.5) 812(100)

Table 2. Prevalence of burn etiologies among patients admitted to Taleghani Hospital in 2023
stratified by burn extent (TBSA)
0-10%  10-20%  20-40% 40-60%  >60% Total

Etiology n%)  n@)  n®%) @)  n®%)  n(%)
Hot rice water 28(3.4) 63(7.8) 25(3.1) 0(0) 0(0) 116(14.3)
Boiling water 7(0.9) 4(0.5) 3(0.4) 0(0) 6(0.7) 20(2.5)

Fire 15(1.8)  41(5.0) 26(3.2) 12(15) 43(5.3) 137(16.9)
Acid 1(0.1) 16(2.0) 5(0.6)  1(0.1)  5(0.6) 28(3.4)
Gas heater 14(1.7) 10(1.2) 4(0.5) 3(0.4) 0(0) 31(3.8)
Electric heater 3(0.4) 4(0.5) 29(3.6) 0(0) 0(0) 36(4.4)
Electricity 26(3.2) 5(0.6) 19(2.3)  13(1.6) 15(1.8)  78(9.6)
Gasoline 28(3.4)  10(1.2) 7(0.9)  13(1.6) 67(8.3) 125(15.4)
Thinner 2(0.2) 11(1.4)  11(1.4) 5(0.6)  61(7.5)  90(11.1)
Tea 10(1.2) 30(3.7) 3(0.4) 0(0) 0(0) 43(5.3)
Pressure cooker explosion 0(0) 19(2.3) 0(0) 4(0.5) 8(1.0) 31(3.8)
oil 14(1.7) 6(0.7) 8(1.0) 0(0) 4(0.5) 32(3.9)
Gas 4(0.5) 7(0.9) 14(1.7)  6(0.7)  14(1.7)  45(5.5)
Total 152(18.7) 226(27.8) 154(19.0) 57(7.0) 223(27.5) 812(100)

Table 3. Prevalence of burn etiologies among patients admitted to Taleghani Hospital in 2023
stratified by clinical outcome
Discharge against  Routine

Mortality Total

Etiological Agent medical advice discharge
S %) VIS CORMIN (O
Hot rice water 8(1.0) 108(13.3) 0(0) 116(14.3)
Boiling water 0(0) 19(2.3) 1(0.1) 20(2.5)
Fire 19(2.3) 90(11.1) 28(3.4)  137(16.9)
Acid 1(0.1) 22(2.7) 5(0.6) 28(3.4)
Gas heater 3(0.4) 28(3.4) 0(0) 31(3.8)
Electric heater 0(0) 36(4.4) 0(0) 36(4.4)
Electricity 23(2.8) 54(6.7) 1(0.1) 78(9.6)
Gasoline 11(1.4) 54(6.7) 60(7.4)  125(15.4)
Thinner 7(0.9) 24(3.0) 59(7.3) 90(11.1)
Tea 0(0) 43(5.3) 0(0) 43(5.3)
Pressure cooker explosion 4(0.5) 19(2.3) 8(1.0) 31(3.8)
QOil 13(1.6) 19(2.3) 0(0) 32(3.9)
Gas 7(0.9) 26(3.2) 12(1.5) 45(5.5)
Total 96(11.8) 542(66.7) 174(21.4) 812(100)
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Discussion

The findings obtained from the current investigation indicate that patients who sustained burns attributed
to fire and hot tea were, on average, significantly older in comparison to those in other etiological subgroups.
A plausible explanation for this observed age-related disparity may reside in the differing lifestyles, daily
routines, and engagement in high-risk activities that characterize various age cohorts. Specifically, older
individuals may face an elevated risk for accidents such as household fires or accidental spills of hot
beverages, owing to age-associated declines in physical dexterity, reduced mobility, and slower reflexive
responses to sudden hazards. This interpretation is further reinforced by the work of Gurbuz et al., who
reported that elderly patients experienced the highest rates of mortality resulting from flame-induced burns
(14). Their findings are directly consistent with our own observations, as both studies identified fire-related
injuries—particularly those caused by electric heaters—as being disproportionately prevalent among
geriatric patients and associated with poorer survival outcomes. In a complementary vein, the investigation
conducted by Campbell et al. revealed that scalding injuries from hot liquids were more commonly
encountered in younger demographic groups (15), a pattern that mirrors the age distribution observed in our
own dataset. Additionally, research by Rojas-Contreras et al. identified boiling water as the most frequent
cause of pediatric burn injuries (16), which again aligns closely with our data showing that boiling water
burns tended to affect younger patients. When considered in aggregate, these convergent lines of evidence
strongly suggest that the etiological category of burn injury and the age of the affected patient are
meaningfully and consistently interrelated across diverse populations and settings.

The findings of the current investigation revealed a notable gender-based disparity in the distribution of
burn etiologies. Specifically, burns from hot rice water were observed more frequently among female
patients, accounting for 13.1% of cases in this subgroup, while burns caused by paint thinner (8.7%) and
electricity (7.6%) were more commonly documented in male patients. This observed predominance of burns
from hot rice water in women may plausibly be explained by traditional sociocultural roles and domestic
responsibilities that place women in closer and more frequent contact with cooking activities, particularly
in households where large-scale food preparation involving hot liquids is routine. These observations are
corroborated by the work of Sen et al., who reported that hot-water scalds were more prevalent in women,
whereas gasoline burns were more common in men (17)—a pattern that closely mirrors our own data
concerning hot rice water and gasoline injuries. However, the study conducted by Lam et al. yielded partially
divergent findings; their analysis indicated that direct heat contact and electrical burns were more frequent
among male subjects, while boiling water burns were more often seen in females (18). Although this aligns
with our results to some extent—particularly with respect to hot rice water (a hot-liquid equivalent) and
electrical burns—the differences in the specific etiological categories emphasized across studies may
contribute to the observed variations. Synthesizing the evidence from multiple investigations, a coherent
picture emerges: gender exerts a systematic influence on burn injury patterns. Women tend to experience a
higher burden of burns associated with hot liquids, hot rice water, and culinary activities, whereas men are
disproportionately affected by electrical injuries, gasoline-related incidents, and burns resulting from direct
contact with high-temperature surfaces or flames.

The results of the current investigation demonstrated that burns from hot rice water were most frequently
encountered at second and third degrees. This pattern is likely attributable to the elevated temperature of the
liquid and the relatively prolonged duration of skin exposure, which, while sufficient to cause significant
dermal injury, generally does not result in penetration to the deeper fascial or muscular layers, thereby
confining the damage to the second and third degrees. In contrast, burns attributed to gasoline exhibited a
more severe profile, with the majority presenting as third-degree injuries and a notable proportion even
extending to fourth-degree burns, involving damage to underlying subcutaneous tissues, muscles, and in
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some cases bone. This heightened severity is plausibly explained by gasoline's high volatility, rapid
combustion, and its ability to permeate deeply into tissue layers, thereby producing extensive thermal
destruction. Electrical burns, similarly, were most frequently documented at second and third degrees,
though with variable patterns depending on voltage and contact duration. The study by Smith et al. reported
that gasoline burns typically result in second-degree injuries and affect a comparatively larger percentage
of the total body surface area (19). While this is partially in line with our own observations, the discrepancies
observed may stem from differences in classification systems, criteria for grading burn depth, and
population-specific characteristics. Overall, our findings suggest that burns caused by gasoline, hot rice
water, and electricity tend to occur at higher degrees (predominantly second and third), yet the precise
severity and extent of tissue involvement are modulated by the specific etiological agent as well as by
demographic and environmental factors. These observations further highlight that although certain
overarching patterns are discernible, significant variability exists due to divergent definitions, varying
assessment methodologies, and differing geographic and cultural contexts. Such variations should be
carefully weighed when interpreting study outcomes and devising region-specific prevention strategies and
treatment protocols.

The results of this study clearly demonstrate that the extent of burn injury, measured as percentage of
total body surface area affected, is profoundly influenced by the specific etiological agent involved. Burns
resulting from hot rice water exposure were predominantly confined to the lower categories, namely 0-10%
and 10-20%. This restricted extent is likely attributable to the physical characteristics of the incident: rice
water burns typically occur during culinary activities, where a limited quantity of hot liquid is accidentally
spilled onto a localized area of the body, and the spread is inherently constrained by the available volume
of liquid and the immediate contact zone. Conversely, burns caused by gasoline, paint thinner, and open fire
exhibited a markedly different pattern, with the majority of cases falling into the most extensive category
of greater than 60% total body surface area. This stark contrast can be reasonably explained by the
physicochemical properties of these substances—their high volatility, low flash points, and explosive
combustion characteristics mean that upon ignition, they can rapidly generate large fireballs or spreading
flames that engulf multiple body regions within seconds. Consequently, such burns are not only more
extensive but also tend to be deeper and more destructive. These observations highlight the critical role that
the intrinsic nature of each burn agent plays in determining the anatomical spread of injury, and underscore
the necessity of detailed etiological knowledge for both preventive public health interventions and acute
clinical decision-making. Supporting this, the investigation by Gandhi et al. reported that gasoline burns,
particularly those classified as second-degree, are frequently associated with larger percentages of total body
surface area (20), a conclusion that is fully concordant with the extensive burn patterns we observed in our
gasoline-exposed cohort.

The study by Grant et al. demonstrated that chemical burns were associated with shorter hospital stays
and lower need for mechanical ventilation (21). This finding aligns with our observations regarding hot rice
water and boiling water burns, which predominantly resulted in discharge without mortality or discharge
against medical advice. However, discordance was observed with respect to gasoline burns, which in our
study were associated with mortality and discharge against medical advice. This discrepancy may be
attributed to differences in the etiological agent and depth of injury. The study by Mehta et al., investigating
cooking-related burns and stove injuries, reported higher mortality rates in low-income countries (22), a
finding not consistent with our results for hot rice water and boiling water burns, in which no fatalities were
documented. This divergence may reflect differences in economic conditions and healthcare quality.
Eftekhari et al. identified acids as the primary cause of chemical burns, with most occurring in domestic
settings (23). Similarly, Jamshidi et al., studying ingestion of caustic substances in children, found that most
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cases occurred at home with alkaline agents, often requiring interventional treatments including endoscopy
and surgery (24). These findings are consistent with our results regarding gas, gasoline, and chemical/alkali
burns, which were associated with severe outcomes including mortality. In conclusion, the type of burn
agent exerts a direct influence on patient outcomes. Burns from milder agents such as hot rice water, boiling
water, and electric heaters were predominantly associated with discharge and recovery, whereas more severe
injuries from gas, gasoline, and caustic ingestion frequently resulted in grave outcomes such as death. These
patterns highlight the critical importance of etiological classification in prognostic assessment and reinforce
the need for etiology-specific approaches to both clinical management and public health prevention. The
present study thus underscores the value of systematically characterizing common burn causes and their
associated outcomes. In light of these findings, the implementation of preventive strategies and public
education campaigns—particularly targeting high-risk domestic and industrial environments—appears not
only prudent but necessary. Concurrently, ongoing efforts to enhance acute burn care, standardize treatment
protocols, and expand access to specialized services remain indispensable for reducing the overall mortality
burden associated with burn injuries.
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