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Abstract: Objective: The purpose of this study is to assess the patterns of burns and scalds among young children in El-Minya.
Methods: 2 years prospective study of all burns involved children (ages, 0- Syears) presenting of five Emergency Departments in
El-Minya governorate. Data extracted from the cases by reviewing the medical records of patients attending the emergency
department-treated burns include age, gender, body part, causal substance, disposition, mechanism of the injury, and injury
pattern.

Results: A 2117 patients <5 years old were treated in El-Minya emergency departments and evaluated for burn-related injuries.
Boys constituted 61.4% of scalds and 55.6% of thermal burns. 81.4% of injuries were scalds, 13.9% were contact burns, and
4.7% were burns from other causes. One-year-olds was at the highest risk for scalds and thermal burns. Hospitalizations was
significantly increased among patients with scalds than did thermal burns. Hot water and soup were the chief causal agents for
scalds 59%. The 2 most common scald injury patterns was among children reached up and pulled a pot of hot water and soup
off the stove or other elevated surface 29.5% and children grabbed, overturned, or spilled a container of hot water and soup
onto him- or herself 24.7%. Scalds affected the front of the body presented 93%. Predominantly to face, arms, and upper trunk.
Contact burns caused by touching hot items presented 69.4% and injuries sustained more indoor formed 71.8%.

Conclusion: Burns are common and generally severe in Upper Egypt among children 5 years old and younger. One — year — olds
was at the highest risk for scalds and thermal burns who pulled or spilled hot water and soup over themselves and sustained
burns from touching hot items as oven, pans, pots, motorcycle exhaust pipe, brazier, kettle, and iron, so one — year — olds are a
high priority for targeted prevention. The duty to provide all children with safe surroundings in which to develop.
Recommendation: Preventative strategies should be targeted at creating safe home environments through family education,

financial support to poor family, legislation and engineering safer cooking and lighting means.

Keywords: Burns, scalds, pediatric injury.
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INTRODUCTON

One cannot engage in the activities of a typical day without interacting and being influenced by
environmental factors; many of these factors are considered a nuisance such as burn ! Burns are among the
most devastating injuries because they can have long-term physical, psychological, and economic
ramifications. Children, especially those aged 0 to 2 years, are at risk for scald and thermal burn because of
their natural curiosity, impulsiveness, mode of reaction, and lack of experience in assessing danger and risk”, ™
* Unintentional injury has now become the leading killer of children, and it is interesting to note that for every
child who dies of a burn injury, survivors live with varying degrees of disability and psychological

- . L
scarring”.Studies have shown that burn injuries account for 0.96-1.4% of all attendances to emergency
departments (EDs). The majority of patients attend the ED to seek initial medical assessment . Contributory
factors are the complex interaction between the characteristics of the host (child), agent (heat source),
mechanism (how the child comes into contact with the agent) and the environment (where the event occurs)
’ These factors have a direct relationship to the extend, distribution and pattern of injury that the child
sustains.. Although burns are a common cause of injury worldwide, according to literature reviews, the
findings of these studies may focus on real world health problem towards patterns of burns injury in Middle
East area which was not reported yet at Upper Egypt. The current study undertaken to describe patterns of
unintentional burns and scalds among young children in order to understand better why such injuries

continued to occur despite intervention efforts and primary preventative strategies.
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METHODS

A prospective cross-sectional study of young children with burns or scalds presented into five
emergency departments (EDs) in El-Minya(El-Minya University Hospital, Maghagha Central Hospital,
Mallawy Central Hospital, Bani-Mazar Central Hospital, and El-Edwa Central Hospital). Data was obtained by
reviewing the medical records of patients attending the emergency department- treated burns. Data was
collected according to standardized burn collection form ® For each case, data was extracted according to :
type of burn(scald or thermal), age, gender, body part(injuried), place of injury, case disposition (treated and
released, treated and transferred, admitted) and details of agents, mechanism and severity of the injury were
recorded. Victims of household fires were excluded. Data was collected between January 2017 and December

2018.

STATISTICAL ANALYSIS
Analysis of data was done using SPSS version 12. Description of qualitative variables as numbers and
percentage; Chi-square test were used to compare qualitative variables between groups. For all tests, a

probability (P) <0.05 was considered significant.

RESULTS

For 2 year period study, 2117 cases < 5 years old child were treated for burns : a total of (1723/2117)
represents 81.4% were scalds, 13.9% (294/ 2117) were contact burns, and 4.7% (100/ 2117) were burns from
other causes.

Table 1 showed the distribution of age, gender, and disposition for each type of burn. Age was
significantly related to type of burn (XZI 342;p=0.043) and 1 — year — olds constituted the largest percentage
for each burn type 40.2% (693/ 1723) scalds; 34.5% (136/ 394) thermal burns. Gender was significantly
related to the type of burn (X2 =13.63; p= 0.031), with more boys injuried in both burn types. Disposition was
also significantly related to type of burn (Xz =623; p= 0.048), with more hospitalizations for scalds. All scald
incidents happened at homes.

Table 2 showed scald agent mechanism. Hot water was the scald agent in 36.7% (633/ 1723) of
cases, followed by soup 22.2% (383/ 1723), tea 16.9% (292/1723), food 12.7% (218/ 1723), and milk 5.6%
(96/ 1723). Two mechanisms were reported: reached up and pulled down pot from stove or other elevated
surface " and " grabbed, overturned, or spilled pot onto self- accounts 54.1% (933/ 1723) of all scald injuries.
The third mechanism (pot contents splashed onto child) accounted for 16.9% (291/ 1723) of scalds, followed
by (collided with pot or with person holding pot), and (put hands into pot) accounted for 16.1% (278/ 1723)
and 12.2% (211/ 1723), respectively, of scald injuries.
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Scalds affected the front of the cases body in 95.8% (1650/ 1723) and rarely affected the, buttocks,
groin or back. Children sustained a majority of scalds to the, face, arms, and upper trunk.74% (1275/1723) of
scalds extend to adjacent sites as the hot liquid flowed away from the first point of contact.

Table 3 showed contact burn agent and mechanism involved. Household agents accounted for 71.8%
(211/294), followed by outdoor agents 28.2% (83/294). The heat sources most often implicated in contact
burns were ovens 30.3% (89/ 294), pans and pots 22.4% (66/ 294), motorcycle exhaust pipes 11.4% (34/
294), braziers 9.2% (27/ 294), irons 8.5% (25/ 294), kettles 6.8% (20/ 294), playing with heated plastic bags
6.8% (20/294), and fireworks 4.4% (13/294).

The commonest mechanism of contact burn was touching a hot item 69.4% (204/ 294). 71.4% (210/
294) affected the hands; 87.6% (184/ 210) were Palmar. Only 11.2% (33/ 294) involved more than one site.
Burns of feet were recorded in 30 children from braziers and heated plastic bags.

Table 4 showed that there is 78 flame burns: 32.1% (25/ 78) were from explosion of gas bottles and
23.1% (18/ 78) were from fireplaces and braziers. Playing with matches, aerosols and cigarette lighters were
responsible for a further 42.3% (33/ 78). Burns primarily affected hands 33.3% (26/78), or face 23.1%
(18/78) and, 37.2% (29/78) extending to more than one site. Electrical burns were reported among 18
children who touched electric cables and machines. Four chemical burns in children who ingested cleaning
fluid (KOH).

Table (1) Distribution of Age, Gender, and Disposition for Scalds and Thermal Burns.

Estimated No. of Cases ‘

Scald, % Thermal Burn, %
Age,y
<1 249 (14.5) 60 (15.2)
1 693 (40.2) 136 (34.5)
2 371(21.5) 97 (24.6)
3 170(9.9) 52(13.2)
4 150 (8.7) 29 (7.4)
5 90 (5.2) 20(5.1)
Total 1723 (100) 394 (100)
Gender
Male 1058 (61.4) 219 (55.6)
Female 665 (38.6) 175 (44.4)
Total 1723 (100) 394 (100)
Patterns of Burns among Children up to Five (101) GadAllah
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Disposition
Treated and released 1320 (76.6) 374 (94.9)
Treated and transferred 110 (6.4) 7(1.8)
Admitted 293 (17) 13(33)
Total 1723 (100) 394 (100)

Figure (1) Children around brazier and playing with flame.
Table (2) Scalds Agent and Mechanism (n =1723): Number of Children with Scalds from Different

Categories of Agent and Proportion of Each Mechanism Involved™:

e Hot water Soup Tea Food item Milk Cooking oil  Miscellaneous™**
633(36.7%) 383(22.2%) 292(16.9%) 218(12.7%) 96(5.6%)  29(1.7%) 72(4.2%)
1- Reached
up and 178 118 71 64 35 14 28
pulled down = (28.1%) (30.8%) (24.3%) (29.4%)  (36.5%) (48.3%) (38.9%)
pot
508(29.5%)
2- Grabbed,
overturned 164 91 63 50 28 8 21
or spilled (25.9%) (23.8%) (21.6%) (22.9%)  (29.2%) (27.6%) (29.2%)
425(24.7%)
3- Pot
contents
splashed 103 54 58 43 18 4 11
onto child (16.3%) (14,1%) (19.9%) (19.7%)  (18.8%) (13.8%) (15.3%)
291(16.9%)
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Hot water Soup Tea Food item Milk Cooking oil Miscellaneous**
Mechanism

633(36.7%) 383(22.2%) 292(16.9%) 218(12.7%) 96(5.6%)  29(1.7%) 72(4.2%)

4- Collided

with pot or 93 61 60 40 11 3 10
person (14.7%) (15.9%) (20.5%) (18.3%) | (11.5%) (10.3%) (13.9%)

holding pot

278(16.1%)

5- Child put 85 59 40 21 4 - 2
hand into (13.4%) (15.4%) (13.7%) (9.6%) (4.2%) (2.8%)
pot
211(12.2%)
6- Flowing
hot water 10 ---- - - ----
10(0.6%) (1.6%)

* Percentages may not sum to 100% due to rounding.

** Miscellaneous : grease (25), fenugreek (18), anise (16), caraway (7), coffee (6).

Table (3)Contact Burn and Mechanism (n =294)

Household agents* Outdoor agents™*
Mechanism
211(71.8%) 83(28.2%)
1- Touch
146(69.2%) 58(69.9%)
204(69.4%)
2- Pull-down
34(16,1%) 5(6%)
39(13.3%)
3- Fall
18(8.5%) 11(13.3%)
29(9.9%)
4- Step on
13(6.2%) 9(10.8%)
22(7.5%)
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*Household agents : ovens (89), pans (40), pots (26), irons (25),
Kettles (20), braziers (11).
**Outdoor agents: motorcycle exhaust pipes (34), heated plastic bags (20),
braziers (16), fireworks (13).
Table (4) Other Burn Agents and Number of Children Involved:

Flame(78) Electrical(18) Chemical(4)

Explosion of gas bottle(25)
Fireplace and brazier(18)

Playing with aerosol and lighter(13) Electrica cable(8)
Cleaning fluid(4)
Playing with matches(12) Electric machine(10)
Playing with cigarette lighter(8)
Car crash(2)
DISCUSSION

The current study was undertaken to describe patterns of unintentional burns and scalds among
young children in El- Minya to understand better why such injuries continue to occur despite intervention
efforts and to inform primary preventative strategies. Upper Egypt governments are nearly similar, especially
in rural areas, in social, economic and environmental conditions. Epidemiological studies are important for
understanding the needs of burn care and targeting burn prevention programs °

This study focused on emergency department-treated childhood burns and scalds. In the two years
period covered, the majority of cases were scalds. The greater number of scalds perhaps reflects injury
severity; that is, the need for emergency treatment rather than the relative occurrence of these 2 burn patterns
in the population, because one would intuitively expect contact burns to occur with much greater frequency
than scalds do.

The result of the present work was in agreement with Brusselaers et., al 11; Duke et.,al 12; Lorch et., al 3
where they reported that the high prevalence of childhood burns and scalds in young children and the
predominance of scalds over contact burns has been described.

Scalds injuries have been reported to occur with greater frequency among boys”'ﬁ. In this study, the
boy - to - girl ratio was 1.6: 1 for scalds and 1.3: 1 for thermal burns. Consistent with other studies Banco et., al
16; Ray 17; Kemp et,, al 15, one year olds were found to be at the highest risk for scald injury, with ~ 3 times as
many scalds compared with children younger than one and nearly twice as many compared with two years
old. The high frequency of scalds among one year old can be related to their inherent nature to explore their
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environment. Their motor skill development outpaces their cognitive development, so they can perform
physically, but do not understand the associated risks of injury. Simon and Baron = attributed increasing
motor skill with increasing ability to encounter hot liquids or solids.

The prevalence of burns and scalds falls dramatically at age 3 years, which may coincide with an
increased cognitive awareness of the dangers of heat, a more vigilant approach by parents or a greater
proportion of time spent outside the home. This trend is consistent with Drago 19findings and similarly
suggests a role of increasing maturity and understanding in reducing the risk for burn injury. He attributed his
reported decrease in scalds and contact burns among older toddlers and preschoolers to increased awareness
of the consequences of their actions as children develop intellectually.

Greater severity of injury was clearly associated with scalds, as reflected in nearly 25% of cases being
transferred or hospitalized, compared with 95% of thermal burn cases being treated and released. This finding
is consistent with previous studies Banco et. al 14; Simon and Baron 18; Drago ' and makes sense because
scalds tend to affect larger body surface areas, with deeper tissue injury than do thermal burns.

There was a largely predictable relationship between the agent and mechanism, age of the child and
anatomical distribution of the burn or scald. The toddler pull-down scald resulted in a scald to upper part of
the body. Scalds were predominantly on the front of the body, asymmetrical and rarely affected head,
buttocks, genitalia or back of the body. This finding, is inconsistent with Drago " Which reported that there
was an excess of injuries affecting 25% or more body surface associated with the pattern "reached up and
pulled down pot from stove or other elevated surface "? This is not surprising, because this pattern results in a
cascade of hot liquid falling onto a standing child.

Hot water and soup were the most common causative agents overall, accounting for more than half
of all substances and the most common substances involved in the 3 scald patterns " reached up and pulled
down pot from stove or other elevated surface; " grabbed, overturned, or spilled pot onto self *; and " collided
with pot or with person holding pot ". Tea ranked third in frequency followed by food item and milk.

Victims of scalds are able to reach a pot that contains the hot substance; therefor, it is appropriate
when designing interventions to consider reach capability, especially of children 1 and 2 years of agew. The
height of an average 1 — year — old is 74 — 76 cm (WHO growth charts). Their reach height is potentially
consistent with the average dining table (standard mean height 75 cm cooker hob or kitchen work surface
(standard mean height 90 cm)15. Unfortunately, the majority of people in rural areas of Upper Egypt, especially
poor people, cook food in the living room, use unsafe short mini gas bottles as stoves usually put on the floor

and separate kitchen is absent in their houses, they also eat on the floor or on short table (mean height 50 cm)
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and people set around it, this is potentially dangerous for children and consistent with the most of scald
incidents happened in the home.

Contact burns to the hand in small children may be extensive and carry the risk of long — term
disability from contractures and scarring. Children who present with an atypical pattern of burn or scald and
an implausible explanation may raise suspicion of intentional injury *° Children abuse is recorded in an
estimated 1% to 14% of children in the hospital setting with a burn or scald”"*. Suspected child abuse were
excluded from this study.

Scald interventions strategies recommended in 1977 included turning pots on stoves so that handles
faced the wall; placing hot beverages in the center of a table, out of toddler’s reach; and removing table —
cloths from tables™. Successful prevention is most likely to involve product design or environmental
modification as has been shown with many modern oven doors have a" cool touch” design. This is not
universal and many households have old appliances. While oven, motorcycle exhaust pipe, brazier and
fireplaces (figure 1), kettle, and iron must be kept out of the reach of children, there is the potential to explore
modification to product design to ensure toddler safety.

Prevention is likely to rely upon heightened awareness and behaviour change by carers ** Ppublic
information messages, children centres, health visitor or family nurse practitioners should address safety
education as a matter of routine. There is evidence that intensive interventions of this kind can successfully
reduce scalds to children in the home > %,

Preventative measures have proven effetive for reducing unintentional child trauma in high — income
countries with the incidence of pediatric injury related deaths having between 1970 and 1995  However,
such strategies have not been employed in many developing countries where resources for child health are

. . . .. s
shared with programmes for child nutrition and vaccination™.

LIMITATINS

My study has several limitations. The results of the present study are unlikely to reflect the true
incidence of scalds and burns occurring in El — Minya. Many children are likely to be treated elsewhere,
whether by traditional means, pharmacy advice or at another health care establishment. The presentation to
hospital is likely to be influenced by patient access to transport to the hospital; the perceived need for medical
treatment by the child guardian; the local service provision; and the local populations expectation of their
heath service. Correspondingly, there are likely to have been many more minor accidents in the home that

escaped the attention of this epidemiological research.
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CONCLUSION

Burns are common and generally severe in Upper Egypt among children 5 years old and younger. One
— year — olds was at the highest risk for scalds and thermal burns who pulled or spilled hot water and soup
over themselves and sustained burns from touching hot items as oven, pans, pots, motorcycle exhaust pipe,
brazier, kettle, and iron, so one — year — olds are a high priority for targeted prevention. According to the
convention of the rights of the child, all children are entitled to a safe environment and to protection from
harm and violence °. Consequently, it is our duty to provide all children with safe surroundings in which to
develop. It is important to take into account demographic, cultural, and socioeconomic variables when
developing and implementing prevention programs. Preventive measures by education and observation will

reduce the incidence of burn and its sequel.

RECOMMENDATIONS
To reduce the high incidence of burns in Upper Egypt, preventative strategies should be targeted at
creating safe home environments through family education, financial support to poor family, legislation and

lighting means.
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