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First-aid management of minor burns in children:
a prospective study of children presenting to the
Children’s Hospital at Westmead, Sydney
Rebecca A McCormack, Erik R La Hei and Hugh C O Martin
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scalds from tea and coffee.
It is well known that cooling a burn
lessens pain and decreases burn depth,
hence speeding healing times and
decreasing the risk of scarring. 1,2
Although recommendations vary, cold
water (at a temperature of between 5⬚C
and 25°C) has been proven to be the
most effective method of cooling burn
wounds.3 The temperature of running
tap water in metropolitan Sydney varies
between 12⬚C and 18⬚C (Sydney Water
Board, personal communication), making it ideal for the first aid of burns.
Prolonged cooling, even at 18⬚C,
may result in hypothermia, so it is
recommended that the affected area be
cooled for a minimum of 20 minutes,
while keeping the rest of the patient
warm.2,3 Iced water (< 4⬚C) deepens
tissue injury as a result of vasoconstriction, and also increases the risk of
hypothermia.1-3
Cooling is beneficial if started within
three hours of injury, significantly
reducing pain and oedema,1,4 so benefit can be gained by commencing cooling on arrival at a healthcare facility
within that time. Immediate cooling
leads to a reduction of the fluid
required for resuscitation and a
decrease in the fluid shift into unburnt
tissues by turning off the cytokine
response and release of histamine.5
This minimises metabolic acidosis.5
Histological and macroscopic compar-

ABSTRACT
Objective: To identify the adequacy of first aid care following minor burns in children.
Design: Prospective case series.
Setting: Emergency Department and Acute Wound Clinic, the Children’s Hospital at
Westmead (CHW), Sydney.
Participants: 109 children who presented with minor burns (10% body surface area
or less) to CHW over the five months from 2 November 1998 to 23 March 1999.
Main outcome measures: Comparison of the adequacy of first aid delivered by
parents and carers, general practitioners, local hospitals, and CHW.
Results: Burns included scalds, contact, flame, chemical or electrical burns.
Adequate initial first aid had been given by parents or carers in only 24 of 109 cases
(22%). The 85 children who presented to medical care after inadequate initial first aid
was given by parents or carers included 14 of 14 (100%) who had presented to their
general practitioner (GP), 22 of 31 (71%) who had presented to their local hospital, 22
of 38 (58%) who had presented to CHW, and 2 of 2 (100%) who had had first contact
with other health professionals.
Conclusions: This study shows that there is a need to educate parents and health
professionals regarding appropriate first aid for burns.
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ison between biopsies from burns that
have been cooled and those that have
not show that cooled burns are less
deep, have less final tissue necrosis and
an earlier and more rapid rate of reepithelialisation.1-3
There is no objective evidence as to
the optimal duration of cooling. Studies have used periods ranging from 30
seconds to a few hours, measuring the
rate of fall of skin temperature, severity of burn and the subsequent mortality rate in experimental animals.1,3 In
discussions with experts, none are willing to be dogmatic, but recommend
periods of at least 20 to 30 minutes.
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We undertook this study to investigate the adequacy of first aid following
minor burns.

METHODS
We undertook a prospective study of all
children who presented to the Emergency Department or Acute Wound
Clinic, the Children’s Hospital at Westmead, Sydney, from 2 November 1998
to 23 March 1999 with minor burns
(10% body surface area or less). The
duty surgical registrar saw all patients,
and completed special burn forms for
each patient. Two time lines were kept
to tabulate the first aid given within the
first three hours after the burn. The
exact first aid given, and by whom, was
recorded, as well as any changes and by
whom these changes were instituted.
The time interval between burn and
presen tation to CHW was also
recorded.
31
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1: First aid outcomes of 109 children with minor burns who presented to the Emergency Department or Acute
Wound Clinic, the Children’s Hospital at Westmead, Sydney, during the five-month study period
109 children with minor burns
Initial first aid by parents or carers

Adequate
24 (22%)

General
practitioner
14

Adequate
0

Inadequate
85 (78%)

Local
hospital
31

Inadequate
14 (100%)

Adequate
9 (29%)

Children's Hospital
at Westmead
38

Inadequate
22 (71%)

One had tap water
cooling of the burn and
developed hypothermia

Adequate
12 (32%)

Inadequate
22 (58%)

One had tap water
cooling of the burn
and developed
hypothermia

Two went on to a local
hospital

Other
2

Late
presentation
4 (11%)

Adequate
0

All 4 presented
more than
3 hours after
the burn,
too late for
cooling benefit

Inadequate
2 (100%)

Both went
on to a
local
hospital

All 109 children eventually presented to the Childen's Hospital at Westmead,
with 45 (41%) having received adequate, and 64 (59%) having received inadequate, total first aid

Adequate first aid was defined as 20
minutes or more of cooling with tap
water (which could be cumulative)
within the first three hours. First aid
was deemed to be inadequate if cooling
was for less than 20 minutes, if ice or
iced water was used, or if soaked dressings were used without the addition of
20 minutes of cooling with tap water.

RESULTS
Over the five months, 109 consecutive
patients were entered into the study.
Most burns (69; 63%) were scalds, 23
(21%) were contact burns, 12 (11%)
were flame burns, and five (5%) were
chemical or electrical burns.
Only 24 of the 109 children (22%)
received adequate initial treatment by
parents or carers. Of the 85 who
received inadequate initial first aid, 60
children (55%) did not receive adequate
subsequent first aid, and four presented
after more than three hours. As shown
in Box 1, among the 85 who did not
receive adequate initial first aid, subse32

quent treatment was also suboptimal in
all 14 patients who contacted their general practitioners first, 22 of the 31
(71%) who contacted their local hospital first, 22 of the 38 (58%) who contacted CHW first, and both patients
who contacted other health professionals (eg, pharmacy staff, ambulance personnel) first.
Nearly all children (92%) had some
cold water applied initially. Fifty-one
2: Recommended first aid
treatment of minor burns
■ Run cold tap water directly onto the burn

■

■

■
■

for at least 20 minutes (use may be limited
by difficulties in preventing hypothermia).
Keep the rest of the patient warm;
increase the ambient temperature to
25⬚C–30⬚C, remove wet clothing, cover
unburnt areas (eg, with a blanket).
Continue cooling throughout transport
(fine mist spray or frequently changed
soaked dressings).
Never use ice.
Note that starting first aid within three
hours after a burn is beneficial.

(47%) had a soaked dressing applied at
some stage in their first aid, most often
for transport to medical care, but only
eight had the soaked dressing cooled
again or changed. Transport to a medical facility was shown to interfere with
cooling in 60 cases (55%). Cooling was
only restarted in eight cases on arrival at
the medical facility, even though it had
been inadequate at the scene.
For 14 children who were receiving
good first aid initially (13%), continuing
to apply tap water was discouraged on
the advice of a GP, pharmacy, medical
centre or local hospital.
Five children (5%) had no water cooling at all, and nine (8%) had ice applied
to their burns.

DISCUSSION
From our finding that cooling of the
burn was initiated in so many children,
it is clear that the benefits of cooling are
well known in the community. Cooling
was often stopped to get the child to
medical treatment. It appears that a call
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for help or information in the treatment
of burn wounds can actually negatively
influence the care, such as in the cases
of children in whom continuing to apply
tap water was discouraged or the use of
ice was encouraged. Soaked dressings
were rarely changed. These warm very
quickly and should be changed every
few minutes to ensure the temperature
of the burnt skin remains low.6 This can
provide good short term analgesia until
tap water cooling can be reinstituted.
Many burns are peripheral and easy
to cool under running tap water while
keeping the rest of the child warm to
prevent hypothermia. Hypothermia can

occur when the whole child is exposed
to water, such as in a bath.
There is a lack of knowledge about
first aid for treating burns at all levels of
healthcare. Education is needed at all
levels in the community. Our recommendations for first aid treatment of
minor burns are summarised in Box 2.
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TIMOTHY M URRELL was the Foundation
Professor of Community Medicine at the
University of Adelaide, a position he held
from 1975 to 1994. A seventh-generation
Australian, born in Adelaide on 8 April
1933, he was educated at St Peter’s College and the University of Adelaide Medical School, graduating in 1958.
After a year as Resident Medical Officer at
the Queen Elizabeth Hospital in Adelaide,
Tim worked with the Commonwealth Department of Territories from 1960 to 1964 as a
District Medical Officer. Stationed in New Guinea
at Goroka, Wabag and Kundiawa, he investigated the
aetiology and epidemiology of pigbel, a gangrenous intestinal disease that predominantly affected children in the
highlands. His survey, case work and reports led to
measures that significantly reduced mortality from the
effects of the disease and ultimately enabled the development of a vaccine. This formed the substance of his MD
thesis in 1966.
From 1965 to 1966, Tim was a lecturer at the University
of Adelaide Faculty of Medicine, after which he spent two
years studying under an Australian Nuffield Fellowship at
the General Practice Research Unit at Guy’s Hospital,
London. On returning to Adelaide, he pioneered teaching
general practices as well as general practice teaching units
MJA

Vol 178

6 January 2003

in Highbury and at Modbury Hospital. He introduced community medicine to the undergraduate curriculum, integrating general practice
with public health and the teaching of doctor–patient communication.
Tim regarded himself as a “human ecologist”. Accordingly, his publications on
sudden infant death syndrome, multiple
sclerosis, Dupuytren’s contracture and
breast cancer stemmed from his lateral
thinking on observations of his general
practice patients. In 1978, he received the
WHO Staff Society Medal for his pioneering
work on pigbel, and in 1992 was awarded a
Visiting Fellowship at Corpus Christi College,
Cambridge. His publications, career and personal
papers can be viewed in the manuscript section of the
National Library of Australia, Canberra (“Papers of Timothy Murrell, MS 9304”).
Tim was very involved with his extended family, as well
as various charities, schools, sports and gardening. He was
thrilled to learn that he was to be made a Member of the
Order of Australia in the 2002 Queen’s Birthday Honours
List, only to die suddenly from the sequelae of a heart
attack on 15 August, a few weeks before the ceremony.
Tim is survived by his wife Patricia and children David,
George, Thomas and Melinda.
Dedee Blackburn Murrell
and Robert Moorhead
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