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Abstract

Background: Burns, has always been one of the most catastrophic injuries. More than 3000000 people lose their
lives every year due to burn and its results. Burn injury is the seventh major cause of disease burden of injuries in
Iran. The evidence clearly shows that burns are preventable. It is necessary to update existing information and a
more detailed assessment of burn aspects.

Material-Method: Web of Science, PubMed, Scopus, and Embase databases were searched for published studies
from Jan. 2010 to Dec. 2020, with the MeSH term ‘Burns’ and keywords such as burn, burn injury, burn injuries, Iran,
epidemiology, and epidemio* combined by OR; AND, for published retrospective studies that focus on the
epidemiology of burns in Iran.

Results: Our systematic search identified seventeen studies containing epidemiological characteristics of burn
injuries in Iran with a total number of 61662 patients. Results revealed that: The highest and lowest percentage of
the burn was related to the age group of 20-29 and 0-9 years and 50-59 years; men were burned more than women.
The urban residents and the person under the diploma have experienced more burns; married and single people
were equally burned; burns caused by flame occurred more than the other cause of burn; male and female were
burned almost equally by flame; Contact and electrical burns in men were more than women; most burn accidents
occurred at home and winter; 14/23 % patient were expired, and men were discharged more than women but the
death rate was higher in women.

Conclusion: We conclude that burn injuries are common indoors, caused by flames, and in young patients with a
low educational state, and the overall mortality of female burn victims is more remarkable than male burn victims.
On the other hand, the mean TBSA of burn patients in Iran was 31%, and the mean rate of mortality was 14%, both
of which are greater than the statistics reported by WHO. This review shows that further research is required to
summarize the situation and the effectiveness of any preventive interventions.

1. Background

One of the most growingly recognized public health issues is injuries that considerably influencing almost every
population and every region all over the globe. Burns, having always been one of the most catastrophic injuries,
cause death as well as substantial economic and psychological impressions and long-term somatic sequelae. (1)
Among unexpected incidents such as after road accidents and people fighting, the burn is in the fourth place. (2)

The WHO International Classification of Diseases (version 10) classifies burn injuries etiologically into categories
such as exposure to smoke, fire, and flames, contact with heat and hot materials, exposure to electricity, and
lighting. (3, 4) As stated by WHO, more than 3000000 people lose their lives every year due to burn and its results.
(2) Several studies revealed the fact that some parameters, including lifestyle and the social, economic, and
cultural level of society, influence the quantity and sort of burn. (5) Burn incidence and burn death rates are higher
in low and middle-income countries than in wealthier countries. (6) Iran is a low-income country in the Middle East
with a high rate of burn accidents and its devastating results, deaths, and disabilities. (7) Burn injury is the seventh
major cause of disease burden of injuries in Iran. (8) According to epidemiological research, there are about
100,000 burn injuries every year in Iran, a country with a population of 80 million that has 10 Burn centers in 9 out
of 31 provinces and 40 burn wards in hospitals. (9) Despite economic developments and also advances in the
treatment of burns, it should be noted that the evidence clearly shows that burns are preventable. (10)
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Earlier studies have been conducted to focus on burns and specific groups of burn patients in Iran. now it is
necessary to update existing information and a more detailed assessment of burn aspects. (1, 11)

Considering the importance of burn prevention and the lack of a systematic study on the epidemiology of burns in
Iran during the last decade, this study aimed to report epidemiological data to have a proper and cost-effective
approach to problems.

2. Material - Method

This systematic review was conducted to describe the epidemiology and outcome of burn injuries in Iran from
2010 to 2020.

2.1 Source of data and search Strategy

This review conducted and reported under Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines. (12)

Web of Science, PubMed, Scopus, and Embase databases were searched for published studies from Jan. 2010 to
Dec. 2020, with the MeSH term ‘Burns’ and keywords such as burn, burn injury, burn injuries, Iran, epidemiology
and, epidemio* combined by OR; AND, for published retrospective studies that focus on the epidemiological
aspects of burns in Iran. Besides, a manual search was performed.

The collected 554 potentially relevant articles were imported into the Endnote software package and checked to
avoid duplication.

Moreover, the references of the retrieved articles were reviewed for further relevant studies and contributed as a
source of the additional records.

2.2. Selection criteria — Inclusion/exclusion criteria

The selection and assessment of each study retrieved in the literature search were conducted by two investigators
using the Cochrane search strategy from the scientific of Science Topics (Title, databases of Web Abstract,
Keywords). (13) If any of the articles were potentially relevant, the full text of the article was reviewed.

The full manuscripts of 30 articles selected in screening were assessed for inclusion independently by both
researchers using the inclusion/exclusion criteria. When there were any ambiguities, the article was handed to a
third author for revision.

The main inclusion criteria were:

* Any type of retrospective study that focuses on the epidemiological aspects of burn injuries in Iran between
2010 and 2020. The records identified through the search engine contain our keywords in title, abstract or full
text.

» Studies that cover burn patients of all the different variations of age and gender.

e Studies about inpatient burn victims.

The exclusion criteria were:
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e Manuscripts published before 2010.

» Review articles, case-control studies, and interventional studies (except for the introduction and discussion
sections).

» Not a full manuscript (e.g., only an abstract, short communication, etc.).
e Full manuscripts not accessible.

e With epidemiology of only the deceased/forensic manuscripts.

e Articles that contain information about outpatient burn victims.

* Articles that focus on a specific age group.

e Studies about intentional or suicidal burn injuries.

e Military and war-related burns.

* Articles repeating data from other articles already included.

¢ Non-English language articles.

¢ Non-human study subjects.

2.3. Quality assessment

A quality assessment form was designed to extract data for a review based on a modified version of the JBI critical
appraisal checklist for analytical cross-sectional studies that are essential for describing the studies’ contents. In
the original version of the JBI checklist, there were eight items, but two of them were not applicable in this study.
(14)

Each article was given a quality score from 0 to 6 based on the details of the mentioned checklist considering the
quality of reporting, external validity, and internal validity (bias and confounding). Only studies with more than 4
scores were likely to be selected in our review. 17 out of 19 studies that fulfilled the inclusion criteria also fulfilled
quality assessment.

2.4. Data extraction

Data were extracted from the full manuscript of the 17 articles by both reviewers independently and compared to
identify discrepancies using a standard data extraction spreadsheet. Data abstracted included the title, first author,
date of the study, sample size, region of the study, patient demographics and burn characteristics, in-hospital
events, clinical outcomes were extracted for analysis.

2.5. Data analysis

A meta-analysis integrates the quantitative findings from separate but similar studies and provides a numerical
estimate of the overall effect of interest. (15) If the Heterogeneity test is significant, the random-effects model is
used in the calculation. MedCalc uses a Freeman-Tukey transformation (16) to calculate the weighted summary
Proportion under the fixed and random-effects model. (17) In this study, Cohran’s Q and I? statistics tests have been
used to evaluate homogeneity. (18)

The generic inverse variance method was used to examine the quantitative data on average (mean + SE). the
calculation was performed with MedCalc software version 19.0.5 and the significance level in all tests is 5%.

3. Results
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3.1. systematic search:

Our systematic search identified seventeen studies containing epidemiological characteristics of burn injuries in
Iran with a total number of 61662 patients. The included articles consisted of studies conducted in ten provinces of
Iran (9, 19—33) and one study based on the national burn registry in Iran. (34) A flow diagram illustrating the
literature search and study selection is shown in Fig. 1. Not all the studies have epidemiological data for all the
parameters considered in this study.

3.2. Age, gender, and demographics:

The mean age of burn patients was 27.20 + 1.41. The highest percentage of patients was in the age group of 20—
29 years (24.26%), and 0-9 years (23.28%); meanwhile the lowest percentage was in the age group of 59—-59 years
(5.27%) (Table1). About 61.15% of patients were male, and 38.85% were female. 68.43% of patients were from
urban areas, and the rest of them lived in rural areas. In the marital state, 47.03% were single, 48.58% were married,
and the rest of the patients had an unknown married condition. In terms of educational state, 51.64% of patients
were illiterate or didn't get a diploma, 42.12% had a diploma, 4.88% were highly educated, and the rest had an
unknown educational state.

Table 1

Distribution of frequency proportion for age in
total population and expired patients

Proportion (%)  expired patients  total

age 0-9 2.83% 23.28%
10-19  22.29% 14.36%
20-29  29.82% 24.26%
30-39 17.04% 14.65%
40-49 7.01% 9.72%
50-59 7.08% 5.27%
=60 7.65% 6.56%

3.3. Characteristics of burn injuries:

Among the main causes of burn, flame (52.49%) and scalds (29.17%) had more incidence, while patients with
chemical burn (2.61%) were less than others (Table 2). In both male and female patients separately, the flame was
the first, and scalds were the second common cause of burn injuries. As male patients most frequently burned with
flames, the incidence of burn injuries caused by scald was higher in female patients. Male patients suffered 4.46
(P<0.001, 95%Cl = 3.76—5.29) times more from electrical burn injuries and 1.54 (P =0.035, 95%Cl = 1.03-2.31)
times more from the burn with contact agents than female burn patients. More details about the gender
distribution of the causes of the burn injuries are available in Table 3. Mean TBSA (Total body surface area) was
31.28 £ 5.63, and the rate of Inhalation injury was 4.56% in patients. 75.05% of burn traumas occurred at home,
14.67% of them in the workplace, and 9.88% somewhere other than home or workplace. The highest number of
burns occurred in winter (28.54%), followed by summer (24.34%), spring (23.60%), and autumn (23.33%).
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Table 2

Distribution of frequency proportion for causes of burn in total population and
by gender.

Proportion (%) cause

flame contact scalds electricity chemical

gender male 51.95% 5.94% 33.17% 5.19% 3.27%

female 49.87% 3.95% 4091% 1.01% 3.07%

total 52.49% 3.95% 29.17% 5.06% 2.61%
Table 3

Distribution of frequency proportion for gender in total population and by outcome or causes of burn. (*Cl:
Confidence interval)

Proportion (%) cause outcome total
flame contact scalds electricity chemical discharged dead
gender male 64.24% 71.20% 59.58% 86.67% 61.96% 63.59% 41.62% 61.15%
female 3576% 28.80% 40.42% 13.33% 38.04% 36.41% 58.38% 38.85%
g)gg§ ratio (CI* 1.079 1.544 0.751 4.460 1.043 2.023 2.023 -
p. value 0.780 0.035 0.264 <0.001 0.873 <0.001 <0.001 -

3.4. In-hospital events, and outcome:

Mean LOS (Length of hospital stay) was 10.17 + 1.07 days and 14.23% of patients died due to burn injuries.
Female patients were dominant (58.38%) among patients who died, while male patients had a higher rate (63.59%)
among discharged patients. According to the results, women died 2.02 times more than men (P <0.001, 95%Cl =
1.70-2.40) (Table 3). The highest rate of mortality was in the age groups of 20—29 years (29.82%) and 10-19
years (22.29%), while the lowest percentage was in the age group of 0-9 years (2.83%).

4. Discussion

Burn injuries are a matter of public health issues worldwide, accounting for an estimated 180,000 deaths annually.
(35) The purpose of this systematic review was to provide a better understanding of the burn injuries
epidemiological patterns in Iran and to benefit health care providers and researchers in further studies. This review
mainly focuses on statistical features containing age distribution, gender distribution, residency, marital state,
educational state, TBSA, burn cause, place where the injury happened, seasonal distribution, length of hospital
stay, and outcome. The findings presented in our study are similar to those in previous reviews; we extract and
analyze some other remarkable data as well.

4.1. Main findings

This systematic review summarizes the epidemiological pattern of burn injuries in Iran as reported by seventeen
studies from 2010 to 2020.

Page 6/14



The highest incidence of burns was in the age group of 20—-29 years (the mean age was 27.20 + 1.41 years old),
and the second-highest incidence was in the age group of 0—-9 years. These findings are in accordance with the
WHO fact sheet in which both children and female adults are particularly more vulnerable to burn injuries. (35)

Adults are more likely to become burn victims as they are the main force of production lines. It is predicted that in
young adults, the increased number of burn accidents in their job environments is due to insufficient experience,
ignorance of the standard operating procedures at the workplace, and poor education of young workers. In other
words, the reaction and coordination abilities of older adults decrease the incidence of severe burn injuries, which
can explain the reduced incidence of burn injuries in older adults. The higher rate of Retirement and Unemployment
in the geriatric population can be another factor justifying the lower rate of severe burn injuries.

Pediatric burn patients maintain a high percentage of patients of all age groups. (36) Young children are easily
injured because of their curiosity and their explorative manners about what surrounds them. Burn injuries can
cause both physical and psychological damages to children and their families. Therefore, remarkable attention
ought to be paid to children, especially children under the age of 7. It is also important to limit their access to
threatening items such as hot liquids or electrical outlets.

Most of our reviewed articles reporting gender distribution of burns state that males are more prone to burn
injuries. In comparison with female adults, male adults work more frequently in heavy industries involving higher
occupational risks of burns. According to economic changes in the past few years, women have been working
outdoors and in working places that have higher risks for burn injuries as well. Despite the previous discussion,
WHO mentions the higher risk of burn in females due to open fire cooking, and inherently unsafe cookstoves, which
can ignite loose clothing. (35)

Residing in urban areas brings up more burn events in comparison to rural areas. Industrialization can be one of
the most critical factors in cities, which can be the context of burn injuries. despite the decreased use of open
flames for heating and lighting in urban areas, using electrical and chemical agents in both home and workplace
for various applications increase the risk of different kinds of burn injuries. Nonetheless, in our reviewed articles,
there was no enough data and evidence of the predominance of any specific cause of burn in different residency
states.

There is no specific difference in the incidence rate of burn in different marital states.

The educational state shows an inverse relationship between the level of literacy and the occurrence of burn.
People with higher education have better knowledge and crisis management in challenging situations. In other
words, when people educate for Emergencies they can avoid precarious conditions and actions and organize the
problems at the time of an accident more successfully and these educations might not have been given to people
with lower education levels.

Thermal injury by flames primarily and scalds secondarily are reported to be the predominant causes of burns in
most of the reviewed studies.

Thermal injury by flames is reported more in male patients rather than females, which can be associated with the
occupational state of the men and more exposure to flames.

Scald is regarded as the leading cause of burn injuries in most studies, because of people’s preference in drinking
hot water and food, taking hot baths, eating hot pot, etc. (24)(37) it was expected to see burn injuries caused by
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scalds more in women rather than men, however with the changes in societies and the fact that women no longer
work only inside the house, we did not detect a specific difference between men and women in the matter of
burning with hot liquids.

Electrical burns are less common compared to the two previous kinds. In general, it causes a more severe burn
injury, and it leads to a higher incidence of full-thickness burns and limb amputation, which brings great harm to
burn victims and their society. (38) The electrical burn is more common in males, possibly due to their work
environment.

Contact and chemical burns are less common, which can be the result of increasing literacy levels in reading the
complications of abusing chemicals. Both causes are more common in males than females.

The information about the places of burn accidents is one of the most important factors that influence providing
safety protocols to prevent or decrease the damage caused by burn injuries. Burns occur mainly at home and the
workplace. Children and women usually burn in domestic kitchens, from upset receptacles containing hot liquids or
flames from cookstove explosions. Men are most likely to burn at the workplace due to fire, scalds, chemicals, and
electrical burns. (35) According to our review, burns occur at home more than at the workplace; This can suggest
the necessity of training and warning parents, baby sitters, children, or any other members of the household
through any national media and also providing specific instructions for the home appliance industry and delivery
service providers to increase the safety grade of houses. Since there were not enough articles focused on this issue
in Iran, it is suggested that future studies focus on the place of injury more than before.

Burn incidence is not comparatively different in 4 seasons. still, our data shows more occurrence in winter since
people tend to use more heating equipment and in second place, summer in which people wear fewer clothes in the
hot weather, as a result, they have much less protection against hot objects. Winter is the cold season in Iran. In
some areas in which a regular supply of electricity is not available or where electricity is less affordable than other
means, households are more likely to use kerosene devices for space heating, heating water, and making hot
drinks. Household members are also expected to spend a more significant proportion of their time indoors in cold
weather, which may explain the winter excess of burn injuries.

LOS is related to gender, age, anatomical site of the injury, TBSA, and other factors. Since both LOS and TBSA
corresponding data in our eligible reviewed articles were not homogenous, we can just report the mean LOS of
10.17 £ 1.07 and mean TBSA of 31.28 + 5.63. However, the actual proportion of minor and moderate burn patients
might be much higher because many of the minor burns are diagnosed and treated outpatient. The outpatients
also have a lower mortality rate compared to severe burn groups treated at hospitals.

Inpatient burn injuries are challenging to treat, requiring a prolonged hospital stay, costing outstanding expenses,
and the higher mortality rate they carry. And as a result, improving the living standards of extensively burned
victims after discharge is equally essential as decreasing their mortality rate. It is a global challenge requiring years
of effort. Mortality of burns is an important indicator of the level of treatment in a region and it may be affected by
many factors, such as age, gender, cause, and severity of burn injury, rescue conditions before hospitalization,
complications, and state of health before the injury. This result also points out the direction of future research and
the challenges standing in the way of studies of burn treatments. Our data showed that men patients survive burn
injuries much greater than females, as the rate of discharge is higher in male patients. As we were not able to
access the specific data of TBSA, burn degree, and anatomical site of the injury - as the severity factors of burn -
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for each gender group separately, it is hard to determine the level of rehabilitation, recovery, and lethality in two
genders and explain the possible reasons of higher death rate in women.

4.2. Implications for burn prevention

There are some suggestions on burn prevention drawn from the epidemiological features described above: (a)
Public education to warn people about the profound damages of burns and that most burn accidents are
preventable. (b) A national dynamic monitoring system of burn accidents to implement the preventive methods
and measures and decrease burn incidence, mortality, and disability. (c) The WHO plans for burn prevention and
care (35) enclosed fires and limits for the height of open flames in domestic environments, promotion of less
hazardous fuels and safer cookstoves particularly concerning stability and prevention of access by children,
education regarding loose clothing while cooking, applying safety regulations to housing designs and materials,
Lower temperature in hot water taps, Promotion of fire safety education and the using of smoke detectors, fire
sprinklers, and fire-escape systems in homes, introduction of and compliance with industrial safety regulations,
using of fire-retardant fabrics for children’s sleepwear, Avoiding smoking in bed, Public Awareness about epilepsy,
particularly in developing countries, Encourage further development of burn-care systems, including the training of
healthcare providers in the appropriate triage and management of people with burns, and Support the development
and distribution of fire-retardant aprons and using them while cooking around an open flame or kerosene stove.

4.3. Limitations of this study

1. as a result of lack of sufficient information, this study did not provide a complete review of crude burn incidence;
Not all articles contained comprehensive and detailed data on all of the elements we reviewed, and there were also
insufficient data on outpatients.

2. This review is not able to show the epidemiological pattern and the differences in various aspects entirely
because the method of research and the distribution of age, agents, the severity of burns (burn degree), and
anatomical site of the injury vary in various selected studies. In other words, there was considerable heterogeneity
in the way studies reported their findings which limited some of the comparisons made in our research. Improved
data collection systems of nationwide and population-based surveys will help to solve the problem.
Recommendations for research and practice Standardization of burn epidemiological studies would help improve
the quality of such studies. Reporting studies in line with the STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines would address many of the deficiencies we found in the quality
of the reporting of studies and journals publishing epidemiological studies should require following such
guidelines. Also, to use these guidelines, there is some specific information about burns that would be helpful if
included in epidemiological studies of burn injuries. this information consists of reporting age groups in line with
the WHO injury reports, reporting the distribution of the total body surface area of burn injury more extensively than
merely providing the mean or median (e.g., at least report quartiles or quintiles), and reporting mortality considering
the diverse spectrum of TBSA.

Further researches are required to systematically review the effectiveness of interventions and preventions of
common thermal injuries in Iran. Following this, burn prevention strategies need to be revised, and prevention
programs need to be developed, especially addressing specific burn injury mechanisms in high-risk settings and
high-risk groups.
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3. This research is not providing Data on Pre-hospital emergency management of burn patients as a result of the
lack of sufficient information; Therefore, future researches need to pay more attention to this part to determine
gaps in the healthcare systems. More prevention-oriented studies on burn incidence, and studies with attention to
socioeconomic factors such as occupation and income, comorbidities, past medical history, length of hospital stay
(LOS), length of ICU stay, wound infection, the use of blood products, treatment strategies, consequences of burns,
quality of the survivor's life and rehabilitation, should be conducted. Besides, it would be better to have a standard
classification of age, etiology, severity, anatomical site, etc,, in future studies.

4. In some of the reviewed articles, inhalation injury is considered as a separate cause of the burn along with other
causes of burn injuries and not as a specific type of injury that happens mostly when people burn with the flames.
Inhalation injury alone is one of the factors increasing the length of hospital stay, particularly in people with other
concomitant burn injuries. Therefore, it is necessary to consider and report it as a separate type of injury and not a
discrete reason for injury in burn epidemiological studies.

5. There were also several parameters that we were willing to evaluate, like treatment strategies, but since the lack
of data, the evaluation was not possible

6. As with any systematic review, the data obtained from studies is in part dependent on the quality of the reporting
and in part on the quality of the researches.

4.4. Strengths of the study

1. We used a standard systematic review methodology, including literature search, the selection of studies for
inclusion, data extraction, and quality assessment of a sample of the studies by two independent reviewers, and
get help from a Statistics specialist to reach a more accurate quantity assessment.

2. We restricted our review to the published articles indexed in Scopus, Embase, PubMed, and Web of Science.

3. Unpublished studies or those published in journals not indexed in the databases above were not considered in
our review due to avoid possible bias and confounding.

5. Conclusion

In this study, we conclude that burn injuries are commonly caused by flames, indoors, and in young patients with a
low educational state. the overall mortality of female burn victims is more remarkable than male burn victims. the
mean TBSA of burn patients in Iran was 31%, and the mean rate of mortality was 14%, both of which are greater
than the statistics reported by WHO. Burn injuries are one of the leading causes of trauma in developing countries,
including Iran. The lack of an organized registration program can act as an obstacle in the way of knowing the
pattern of burn injuries among different population groups and developing prevention programs. Despite our
efforts on collecting epidemiological information on burn injuries from all over Iran, we found out that several burn
centers in Iran have not yet published information about the epidemiology of burn injuries at least in the last
decade. This fact shows the necessity of similar studies in certain regions in Iran. Further researches are required
to summarize the situation and the effectiveness of any preventive interventions undertaken in order to provide
evidence for developing and implementation burn prevention programs. Besides, increased public awareness and
education are necessary to decrease the incidence of these potentially catastrophic injuries.

Abbreviations
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TBSA: Total body surface area, LOS: Length of hospital stay
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Flow chart of study selection for inclusion in the meta-analysis.
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