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Introduction

Abstract

BACKGROUND: We investigated the epidemiology and the knowledge of first aid regarding to burns in the rural area
of Kulon Progo, located in Indonesia. Although 44% of Indonesia’s population resides in rural areas, data of burn
in Indonesia are very limited to national referral centers located in Indonesia’s largest cities. We also surveyed the
patients and families of these burn patients to try to understand their knowledge on the first aid of burns.

AIM: We wanted to explore and discover what myths and misperceptions existed in rural communities.

MATERIALS AND METHODS: A retrospective study analyzing the medical records of patients with burns admitted to
two of Kulon Progo’s largest referral hospitals between January 2018 and December 2019. A survey was distributed
to the patients and their families regarding their knowledge on the first aid of burns. We wanted to analyze if certain
groups of the population were more at risk for specific types of burn etiologies, the correlation between burn etiology
and length of stay, the correlation between total body surface area (TBSA) of burns and length of stay in the hospital,
and the correlation between education level of survey participants’ and their knowledge of first aid of burns.

RESULTS: A total of 115 patients were reviewed in this study. The highest proportion of total burn injuries occurred
in the age group of 1-14 years old (38%). The major etiology of all burn cases were caused by scald (54%).
Housewives and children were at a higher risk for scalds and laborers were at a higher risk for electrical and chemical
burns (p = 0.001). There was no significant correlation between etiology and length of stay (p = 0.29). There was
a statistically significant correlation between the TBSA and the length of hospital stay (p = 0.0001). The majority of
survey respondents (66%) had poor knowledge on the first aid of burns. There was no significant correlation between
education level and knowledge of first aid of burns (p = 0.07547).

CONCLUSIONS: Children, laborers, and housewives have a significant risk of suffering from a burn injury. A majority
of people still have poor knowledge on the first aid of burns. There was no correlation between education levels and
knowledge of first aid burns.

There is very limited data on the statistics and
epidemiology of burninjuries in Indonesia. The Indonesian
National Health Research states that burn injuries have a

Burn injuries are a serious global public health
issue effecting nearly 11 million people worldwide with
approximately 300,000 deaths annually and contributes
to the increase of morbidity, an increase of days in the
hospital and disability [1]. It affects people of all ages
from infants to the elderly. Fire-related mortality rates are
especially high in South-East Asia (11.6 deaths/100.000
population per year). Low- and middle-income countries
such as Indonesia are especially affected. Burns are also
the leading cause of disability-adjusted life-years lost in
those countries. A number of factors in low- and middle-
income countries increase the risks for burn injury are
associated with poverty and lack of proper infrastructure.
These risks include the type of housing, overcrowding,
level of completion of housing, lack of supervision of
children, safety education, and targeted interventions [2].

prevalence of 0.7% from the total population. Yogyakarta
ranks as the 8" province in Indonesia that has the highest
prevalence of burn injuries [3]. Kulon Progo is a rural
area and is one of the four regencies within Yogyakarta,
Indonesia. The vast majority of the population work as
farmers. Approximately 18% of its people live in under
the poverty line, which is much higher than the national
average of 9.2%. Half of the population (50.9%) has a
primary school level of education or no formal schooling
and only 26% of the population of Kulon Progo finished
secondary school [4]. This vast range of education levels
provides challenges to health workers when providing
health promotion and education.

Wates Regional Public Hospital and Nyi Ageng
Serang Regional Public Hospital are also the two regional
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referral hospitals in Kulon Progo. These two hospitals
both have an intensive care unit (ICU) and a High Care
Unit (HCU) but do not have a burn unit. Wates Regional
Public Hospital has a total capacity of 231 beds including
8 beds for the ICU and 9 beds in the HCU. Nyi Ageng
Serang Regional Public Hospital has a total capacity of
67 beds which include 2 beds for the ICU and 3 beds in
the HCU. Both hospitals have two general surgeons who
manage burn patients. There are currently no burn units
or plastic surgeons in the area of Kulon Progo [5].

There has not been any published work on the
prevalence of burn injury or knowledge of first aid of burns
in Kulon Progo. Due to the lack of data on all levels in
Indonesia, it is difficult to have a proper understanding of its
epidemiological characteristics and associated risk factors.

Many studies have shown the benefits of
knowledge on first aid of burns as an important factor
in reducing morbidity and mortality of burns. The
causes of burns that are often seen in emergency
rooms include burns from flames and scalds. Inside
the household is where most burns occur [6]. Most
Indonesian households cook using liquefied petroleum
gas (LPG) for gas stoves and other cooking appliances.
Since there is a lack of education in proper usage of
LPG’s and the lack of regulation in its usage [7], it
contributes to an increase of burns in Indonesia. It is of
utmost importance for all members of the family to have
a strong understanding the first aid of burns.

In many developing countries such as Indonesia,
there exist many misperceptions on how burns should
be treated [8]. These misperceptions include applying
ice, toothpaste, mud, onion, oils, and when to seek help
from a medical professional [9]. Other factors that affect
the outcomes of burns include the application of cool
running water, the duration of application, and whether or
not the patient is brought to see a medical professional.
In this study, we aim to understand the clinical features,
epidemiology, and knowledge of first aid in the rural region
of Kulon Progo Yogyakarta in hopes that it can contribute
toward the reduction of morbidity of burns in the future.

Materials and Methods

Data of outpatients and inpatients that were
diagnosed with burn injuries were taken from medical
records from two of Kulon Progo’s two largest hospitals;
Wates Regional General Hospital and NyiAgeng Serang
Regional General Hospital. There are currently no burn
units or plastic surgeons in the area of Kulon Progo.
There were a total of 127 burn patients from January
2018 to December 2019. Inclusion criteria for this
study include all patients from all age groups and both
genders with acute burns that resulted in both inpatient
and outpatient care. Patients that were referred (n = 7)
or died (n = 5) during care were excluded from the

study. After reassessing the exclusion factors, there
were a total of 115 that would be discussed in this study.

Multiple factors were examined including patient
characteristics (gender, age, and occupation), distance
from patient’'s house to hospital, etiology of burn, burn
percentage, length of stay, and clinical outcomes.

We wanted to analyze if certain groups of the
population were more at risk for specific types of burn
etiologies, the correlation between burn etiology and
length of stay, the correlation between total body surface
area (TBSA) of burns and length of stay in the hospital,
and the correlation between education level of survey
participants’ and their knowledge of first aid of burns.
Descriptive data were expressed as percentages.
Correlations between variables were performed using
Chi-square, unpaired t-test, and Spearman correlation.
p < 0.05 were considered statistically significant.

This descriptive and cross-sectional study was
also conducted to assess the general knowledge and
practices on burn first aid among the patients and family
of the patients of burn in Kulon Progo. Out of the 115
patients of burn from the year 2018 to 2019, a survey
was conducted on knowledge on burn first aid. Using
voluntary response sampling, 23 patients and 51 family
members responded. The survey was conducted by
phone and also by email using a 15-part questionnaire
conducted within a period of 2 weeks. These questions
included a few basic background questions on the
person’s demographic and also questions related to
knowledge on the first aid of burns. The survey was
given in Indonesian and then later translated to English.

Informed consent was obtained from the
respondents of the survey, they were also made aware of
the advantages their participation of the study could provide
to their communities. All data were kept confidential and
were only used for statistical analysis. Ethical clearance
was obtained from the ethical committee of Wates Public
Hospital and Nyi Ageng Serang Public Hospital.

Results

Age and gender prevalence

A total of 122 subjects were assessed in this
study. The standard international age classification
from the United Nations was used to classify the age
groups. The highest proportion of both inpatients and
outpatients was in patients ages 1-14 (38%, n = 44),
followed by patients 25-44 years old (22%, n = 25),
15—24 years old (13%, n = 15), 4564 years old (12%,
n = 14), patients <1 years old (11%, n = 13), and above
65 years old (4%, n = 4) (Figure 1).

The majority of these burn patients were of
the male gender (77%, n = 89). Females accounted for
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23% of the burn injuries (n = 26) with a ratio of 3.42:1
between males and females (Figure 2).

Occupation profile

About 46% of the burn patients in this study
were of children younger than 18 years old (n = 53).
Laborers (19%, n = 22) and housewives (13%, n = 15)
were the two most common occupations in this study.
Farmers (7%, n = 8), white collar workers (3.5%, n = 4),
and students over the age of 18 (3.5%, n = 4) were the
other occupations that we observed in this study. About
8% of the subjects in this study had occupations that
were unknown (n = 9) (Figure 3).

Etiology

The major etiology of all burn cases were caused
by scald (54%, n = 62) and flame injuries in 28 patients
(24%). About 62% of all the scald cases in this study
were pediatric patients (39 patients). Electrical burns
were 10% of the cases in this study (n = 12). Chemical
burns accounted for 4% of the cases (n = 4). About 8%
of the patients reported contact burns (n = 9). There was
a significant correlation between occupation and etiology
of burns in this study. Housewives and children under
18 were at a higher risk scalds and laborers were at a
higher risk for electrical and chemical burns (p = 0.001).
There was no significant correlation between etiology
and length of stay (p = 0.29) (Figure 4).

Depth of burns

The maijority of the patients in this study
suffered from a superficial partial-thickness burn (Grade
2B) (49%, n = 57 patients) (Table 1). Superficial partial-
thickness burns (Grade 2A) accounted for 28% of all
burn injuries in Kulon Progo (n = 32). About 14% of the
patients in this study had a third-degree burn (n = 17).

TBSA of burns (%)

The overall median of TBSA was 9% (1.00-
54.00). Approximately 32% of the patients (37 patients)
had burns that were higher than 15% of TBSA. There was
a statistically significant correlation between the TBSA
and the length of hospital stay (p = 0.0001) (Table 2).

Table 1: Depth of burn injuries

Depth of burns n Percentage
Grade 2A 32 28

Grade 2B 57 49

Grade 3 17 15
Unknown 9 8

Length of hospital stay and mortality rate

Amajority of the burn patients in this study were
outpatients (61%; n = 71). The remainder 44% were
inpatients (n = 51). These patients had a median length

Table 2: TBSA of burns

TBSA (%) n Percentage
0-5 37 32

6-15 41 36

16-25 16 14

26-35 10 9

36-45 6 5

46-55 5 4

TBSA: Total body surface area.

of hospital stay at 6.5 nights (3.00—42.00). Throughout
2018-2019, 5 deaths by severe burns were reported in
the Kulon Progo region (Figure 5).

Knowledge on first aid of burn

A survey was conducted on 24 (32%)
patients of burn and 50 (68%) family members of
the patients regarding their knowledge on first aid
of burn (total 74 participants). Data regarding the
survey participant’s gender (Figure 6), education
level (Figure 7), and income (Figure 8) are shown
in Table 3.

Table 3: Burn first aid knowledge

Questions and choices n Percentage
Removal of clothing and accessories on burn wound 70 95
Temperature of water to initially treat burn wound
Warm running tap water (+37°C) 1 15
Cold running tap water (£15°C) 19 25
Ice water 35 47
Soap water 9 12
Apply water for
1-10 min 52 70
10-15 min 18 24
20 min 3 4
30 min 1 1
All burn wounds will eventually heal itself 61 82
Application of honey can help with burn wounds 57 77
Application of eggs on the lesion can help with burn wounds 43 58
Application of medicinal oils (cajeput oil, citronella oil, clove oil, 28 38
sandalwood oil, etc.) can help with burn wounds
Application of toothpaste can help with burn wounds 46 62
Application ice can help with burn wounds 71 96

A large portion of the respondents had a high
school education (66%, n = 49). About 15% (n = 11)
of our survey respondents had a tertiary (college)
education, 11% (n = 8) had a middle school education,
and 8% (n = 6) had a primary level education.

The findings of the knowledge of first
aid burns in Kulon Progo showed that out of the
74 participants of the survey, 68% (n = 50) of the
patients had family members that experienced
burn and 32% (n = 24) experienced burn wounds
themselves (Figure 9).

Based on the survey results, we categorized
the knowledge the respondents had based the scores.
On this 9-question survey, one point was given for each
question answered correctly. About 66% (n = 49) of the
respondents had poor knowledge, 31% (n = 23) had fair
knowledge, and only 3% (n = 2) had good knowledge
regarding first aid of burns (Figure 11). In this study,
there was no significant correlation between education
level and knowledge of first aid (r,= 0.20792, p (2-tailed)
=0.07547).
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Discussion

Burn injuries contribute to a high number of
public health problems, disabilities, and preventable
deaths each year. The impact of burn wounds is much
deeper in low- and middle-income countries such as
Indonesia [1]. Having a better understanding of the
patients, risk factors, and the population’s knowledge
on handling the first aid of burn is an important step in
the management of burn wounds [10]. There are many
misconceptions on how to initially treat burn within the
population that can often times worsen the wound.

In this study, we found a majority of the burn
patients to be males with a ratio of 3.42:1 between
males and females. Men are most likely than women to
work in fields that expose them to more risks such as
laborers and farmers. Many workers in Indonesia still
do not adhere to using the proper personal protective
equipment and consequently are exposed to burn
wounds. Studies in other Indonesian cities such as
Jakarta [11], Surabaya [12], and Bali [13] have also
shown to have a higher prevalence in males.

The largest age group that was observed in
this study was the pediatric group at 46% (n = 53) of the
total patients of burn. This is also seen in many other
studies in Indonesia [11] and other countries around the
world. The cause of burn injury usually depends on the
age of the child. In this study, it was found that most
of the patients under the age of 5-year-old (12% of all
patients) experienced scald injury with hot water being
the most frequent cause. Children are more susceptible
to accidental injuries because they often are not aware
of the common surrounding dangers around the
household such as hot liquids, open fires, and electrical
currents [14]. Negligence from the child’s caretaker
is also a contributing factor in many studies [15]. The
second highest group to experience burn injury is
patients in the productive and working age group at
18-60 years old (40%). The study on the epidemiology
of burns in Surabaya had the working age group as
the highest amount of patients that experienced burn
injury [12].

A risk factor that is often discussed in burn
injuries is occupation. Besides the pediatric group that
consisted of the largest portion of the burn patients
in this study, laborers and housewives were the two
most frequent groups that experienced burn injuries.
High-risk occupations included jobs that were at risk
for exposure to high voltages of electricity, corrosive
materials, and hot objects. A population-based national
survey in the US showed that within the working age
population, employed men, and women sustained
more work-related burn injuries than non-work-related
burn injuries [16]. In developing countries, many
laborers have to work in rough working conditions, are
unregulated and consequently do not adhere to many of
the recommended safety guidelines [17]. A study once

reported a reduction of 9.5% in occupational burns due
to an improvement in fire prevention and management
in the industrial sector [18].

The major etiology of all burn cases were
caused by scald in 54% (n = 62) of the patients and
flame injuries in 24% (n = 28). About 62% of all the scald
cases in this study were pediatric patients (39 patients).
Electrical burns were 10% of the cases in this study
(n=12). Chemical burns accounted for 3% of the cases
(n =4). About 8% reported contact burns (n = 9). There
was a significant correlation between occupation and
etiology of burns in this study. Housewives and children
under 18 were at a higher risk scalds and laborers
were at a higher risk for electrical and chemical burns
(p = 0.001). Studies have shown that nearly a fourth
of all burn injuries around the world occur in children
under the age of 16, with a majority of children under
the ages of five. Similar to the findings of this study, the
most common type of burn injuries are scald [19], [20].
Epidemiological studies on burn patients in Karachi also
showed that housewives and laborers were the most
likely to attain a burn injury. This is thought to occur
because of the absence of safety measures and poor
fire control measures [21]. A national survey done in
the US revealed that almost half (44%) of respondents
did not believe that burns are a serious danger in their
home, despite the fact that 75% reported that they or a
family member had suffered a burn injury at home [22].

Kulon Progo represents many rural areas in
Indonesia which are often overlooked. The mortality
and morbidity from burns have a strong association
with poverty and low literacy rate within the family [23].
In low- and middle-income countries, children seem to
have a higher risk of burn compared with children in
high-income countries [24]. The unique environment
of rural Indonesian households in areas including
Kulon Progo is one of the reasons why burn injuries
occur. Inside a rural Indonesian household, cooking
equipment and arrangements all carry risks. Cooking
areas in rural regions such as Kulon Progo are often
not enclosed or stand at ground level. Kitchens often
carry much risk with the usage of LPG and also open
fire stoves. There is a huge lack of education on the
precautionary measures of using an LPG. Rural
Indonesian households also have a common routine
of burning of household garbage every few days in an
open flame pit to reduce the volume of waste in their
household. This routine poses a large risk for flame
injuries to occur in the household.

Unlike the studies conducted in other cities
in Indonesia such as Jakarta [11] and Surabaya [12],
most patients in this study suffered a second degree
burn. This is most likely due to the fact that hospitals
in the rural region of Wates are considered secondary
healthcare facilities, whereas the studies done in
Jakarta and Surabaya were in tertiary healthcare
facilities. In Wates, severe burn cases will most likely
be referred to a tertiary healthcare facility if there are
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still available beds in the tertiary burn unit. The median
of TBSA for the patients in this study was 9% (1.00-
54.00) and median for length of hospital stays to be 6.5
nights (3.00—42.00). We also found that there was a
statistically significant correlation between TBSA and
the length of hospital stay which is often seen in other
studies throughout the world [25], [26]. Although these
studies often showed women to have longer hospital
stays than men, in our research, we found this to be the
opposite. This could be because severe burns occurred
more in men than in women.

50
45
40
> 35
30
25
20

15
10
5
0

<1 years 1-14 years 15-24 years 25-44 years 45-64 years >65 years

Frequenc

Figure 1: Distribution of burn patients by age

Knowledge of burn first aid is one of the most
important factors of the outcome of a burn wound.
Application of proper first aid care for burn wounds
can help cool the burn faster, reduces pain, edema,
histamine release, and stabilize mast cells. All of these
factors play a role in improving the end results of burn
injuries [27]. It is notoriously known that in developing
countries and rural areas across the world, there exist
many misconceptions and myths around how to treat
burn wounds. Some of these traditional “remedies”
can further the damage of the wounds and can
present additional problems for health professionals.
Uncovering these misperceptions and the practices of
the people of Kulon Progo is a critical step in providing
proper knowledge on first aid of burn wounds.

According to UNESCO, the national level of
literacy for Indonesia is 95.7% in people 215 years and
even lower for =65 years at 74.3% [28]. It is standard
for the Indonesian education system for its citizens to
complete secondary school, although in rural regions
such as Kulon Progo, it is not uncommon to have
people with a primary school education. A vast majority
had children under 18 years old in the household
(88%, n=65) (Figure 10). Similar with our findings, other
studies also show that pediatric patients accounted for
the largest group with burn injuries. Having adults with
proper knowledge on the first aid of burns can drastically
change the course of the burn injury for the better since
most burns occur in the house [29].

Majority of respondents (95%) answered
correctly by initially removing clothing and accessories
on burn wound. These results are also similar to the
study in Arab where 72% of respondents knew this
should be done. Besides removal of the heat sources,
clothing can retain heat and continue to prolong the
burning process [27]. A study done in Nepal [30] and

Australia [31] showed that only 36.6% and less than
1%, respectively, of its correspondents would remove
clothing and accessories upon burn injury.

Immersion or running cold water on the
burn wound for the correct amount of time (20 min)
is an important step in cooling of the burn. Running
cold water for the correct amount of time can help
control pain, reduce swelling by regulating mast cells,
thromboxane levels, histamine release, and removing
contaminants. Cold water is believed to prevent cells
undergoing progressive necrosis 1-2 days after burn in
the zone of stasis [30]. Compared to untreated controls,
cold water was found to significantly improve the speed
of re-epithelialization in 2"™- and 3“-week post-burn.
Cold water also results in a thinner wound and a better
cosmetic appearance [32], [33]. When asked what
temperature should be used to initially treat burns, 47%
of the respondents said ice water was the best option,
followed by 25% with cold running water, 15% with
warm water, and 12% chose soap water. Only 4% of the
respondents would apply water for 20 min. About 70%
would only run the water for 1-10 min, 18% for 10-15
min, and 1% would run water for 30 min.

Female
23%

M Male

Female

Figure 2: Distribution of burn patients by gender

A common misperception found in 82% of
respondents of this study was that all burn wounds
will eventually heal by itself. This can lead to delay in
seeking treatment from medical professionals which
can lead to further complications including infection
and wound contamination. In moderate burn wounds,
the relationship between admission-delay and the risk

Unknown [N
White Collar Workers [l
Housewives |
Farmers [
Laborers |GG

Students over 18 years old [l

Patients younger than 18 years old |
0 10 20 30 40 50 60
Frequency (n)

Occupation

Figure 3: Occupation profile of burn patients

Open Access Maced J Med Sci. 2021 Feb 12; 9(E):101-108.

105



E - Public Health

Public Health Education and Training

of wound contamination and infection was studied and
it was found that approximately 78 h was found to be
the critical time limit that caused an increase in the rate
of wound contamination and infection [34], [35], [36].
Other studies done in Saudi Arabia and Nepal also
found that most, but not all the patients would seek
medical assistance [1], [30].

Contact
Chemical 8%
4%

Electrical
10%

Scald
54%

Flame
24%

Figure 4: Etiology of burn injuries

Figure 6: Gender distribution of survey respondents

Across the world, there are many different
home remedies that are applied to burn wounds.
In this study, honey (77%), toothpaste (62%), eggs
(58%), and hot oils (38%) are some of the home
remedies that respondents believed to improve burn
wounds. Although some studies do show that honey
can improve certain burn wounds [35], it is still best to
avoid any application of home remedies. All of these
traditional medicines tend to cause further damage to
the top layers of the skin and leave the lower layers to
be more susceptible

Primary School (SD)
College Education 8%

15%

Middle School (SMP)
11%

High School (SMA)
66%

Figure 7: Education level of survey respondents

Over 10,000, 000 IDR [l

5,000,000-10,000,000 IDR |
2,500,000-5,000,000 1o |
Under 2,500,000 (DR |

0 10 20 30 40 50 60

Number of Respondent's

Figure 8: Monthly income of survey respondents

toward infection [30]. Majority of the respondents
believed that application of ice can help burn wounds
(96%). Ice or iced water should not be used because
intense vasoconstriction can lead to further burn
progression. Cooling large areas of skin can also lead
to hypothermia, especially in children [27], [33].

Self
32%

Family member
68%

Figure 9: History of burn injuries in survey respondents

There are still huge disparities between urban
and rural regions of Indonesia in healthcare. Further
distances to health facilities and opportunity costs are
just some of the factors that cause delays to health care
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facilities or not seeking treatment in rural areas around
the world [34]. Due to this, it is extremely important to
utilize community health workers

M No

M Yes

Figure 10: Respondents with children under 18 in the same household

to provide basic health knowledge about the first aid
of burn wounds. Our study only shows a small glimpse
into the alarming lack of burn first aid knowledge in the
rural regions of Indonesia. There is also an urgent need
for the Indonesian government to have better safety
regulation when it comes to kitchen layout and safety as
well as better waste management to prevent the practice
of burning household wastes. Another challenge the
government must tackle is better implementation of
occupational health and safety rules. Poor and unsafe
work conditions can both be considered as a cause
and a consequence of poverty. Often times there are
no consequences for the employers for not adhering to
these rules. The informal nature of these jobs makes it
more difficult for them to take responsibility.

Good (Score 7-10)
3%

Fair (Score 4-6)
31%

Poor (Score 0-3)
66%

Figure 11: Burn first aid knowledge

Based on the results, this study showed that
there was no significant correlation between education
level of the respondents and their knowledge of first
aid of burns. We categorized the respondent’s into
three groups based on their results: Poor, fair, and
good. Most participants on other studies about first aid

knowledge of burns are university graduates [10]. The
absence of correlation between education level and
first aid knowledge on burns shows that we as health
care providers should work to educate all levels of the
population. In rural areas, this might be more challenging
because of lower education levels and awareness.

Limitations

This study was limited by not including patients that
died and also patients that were referred to tertiary health
care services. Incomplete medical records that would give
crucial details such as what were the first aid treatments
given to the patient before they arrived at the hospital,
location of burn, socioeconomic backgrounds, and other
factors that could possibly worsen the patient’s condition.

The survey that we carried out also should
have been conducted with a larger population to have a
clearer understanding on the respondent’s knowledge
on first aid of burn injuries.

Conclusions

We discovered that children and housewives
had a higher risk for scald injuries and laborers were at
a higher risk for electrical and chemical burns. A majority
of people in the rural area of Kulon Progo still have
poor knowledge on the first aid of burns. There was no
correlation between education levels and knowledge of
first aid burns.
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