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Emergency analgesia in the paediatric population. Part I
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Children frequently present to the accident and
emergency (A&E) department in pain. Most
presentations are acute, but children with pain of longer
duration also present. Children also often undergo
painful procedures in A&E in the process of diagnosis or
treatment. These papers review recent literature to
examine factors involved in the provision of emergency
analgesia in the paediatric population. This will include
a discussion of current practice and make
recommendations for future management of children’s
pain and anxiety in the A&E department. Part I: Current
practice and perspectives. Part II: Pharmacological
methods of paediatric analgesia. Part III:
Non-pharmacological methods of pain control and
anxiolysis. Part IV: Paediatric sedation in accident and
emergency.
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CURRENT PRACTICE AND PERSPECTIVES

“Paediatric patients seldom need
medication for the relief of pain. They
tolerate discomfort well.” L I Swafford, D
Allen, 1968.1

As recently as a decade ago, children and especially

neonates were felt to have less capacity than adults

to feel and remember pain and therefore to require

less analgesia.2–6 This has led to inadequate

treatment of children in pain and unnecessary suf-

fering in a particularly vulnerable group of

patients—sick or injured children and infants.7–10

There seems to be two main reasons for the

belief that children do not experience pain to the

same degree as adults. Firstly, it was thought that

children were less able to feel pain as their nervous

system is immature and incompletely

myelinated.1 11 Secondly, it has been argued that as

young children have no experience of pain, they

cannot understand or perceive nociception as

adults do.

Pain occurs after stimulation of specific nerve

endings or nociceptors lying in the skin and

musculoskeletal tissues. There are two types of

afferent nociceptive fibres; fast A fibres and slow

C fibres. Thin myelinated fast A delta fibres have

a conduction velocity of 10–20 m/s and result in

immediate sharp, well localised pain. Unmyeli-

nated C fibres have a slower conduction velocity

of 1 m/s and result in dull aching, diffuse pain.

Both A delta and C fibres enter the spinal cord via

the dorsal root, terminating in the dorsal horn.
The ascending fibres of the spinothalamic tract
transmit the impulses to the cerebral cortex
mainly by the neurotransmitter peptide, sub-
stance P.12

Pain transmission can be modified at several
points. At a spinal level large diameter A beta
fibres transmit impulses from low threshold
impulses sensitive to touch, pressure and vibra-
tion, which inhibit nociceptive transmission. This
explains the analgesic effect of massage, transcu-
taneous nerve stimulation and perhaps even the
concept of “rubbing it better”. Pain can also be
modified centrally by descending inhibitory fi-
bres, which may explain why people in intense
emotional situations, such as a fight, do not feel
pain. The modification of pain transmission by
inhibitory neurones is the gate theory of pain.13–16

There is now clear evidence that the cutaneous
receptors, neural pathways, neurotransmitters
and the cortical senses required for pain percep-
tion are present by mid-gestation and are fully
organised in infancy.17–19 The nociceptive nerve
tracts in the spinal cord and central nervous sys-
tem undergo myelination during the second and
third trimesters of gestation. In adults, the nocic-
eptive impulses in the peripheral nerves are
carried through unmyelinated C fibres and thinly
myelinated A delta fibres. It would appear that
complete myelination is not necessary for pain
perception and therefore newborn babies who
have partial myelination are capable of experienc-
ing pain.19 Although infant neurones are incom-
pletely myelinated, this will not result in lack of
function, but only in slightly slower conduction.
In infants slower conduction velocity is also com-
pensated for by shorter interneuronal distances.20

In 1987 LeDez and Lerman showed that not only
did premature neonates respond to painful
stimuli, but that use of anaesthetic agents
blunted this response just as in adults.21

The International Association for the Study of
Pain has defined pain as “an unpleasant sensory
and emotional experience associated with actual or
potential tissue damage, or described in terms of
such damage. Pain is always subjective. Each indi-
vidual learns the application of the word through
experiences related to injury in early life.”22

It has been argued that children with no prior
experience of pain will not perceive a nociceptive
stimulus to the same degree as adults, and that
when the discomfort stops the experience stops
with no lasting psychological sequelae. This experi-
ential theory of limited pain perception in children
has been disproved by the large body of evidence,
which demonstrates that children and even pre-
term infants can mount behavioural and physio-
logical responses to pain.2 19 Children and infants
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have been shown to respond to a painful stimulus with changes
in heart rate, blood pressure, palm sweating, facial expressions
and crying, as well as complex behavioural changes in sleep
cycles, REM sleep and feeding patterns. Work by Anand et al
demonstrated that infants undergoing surgery with little or no
analgesia mounted a significant stress response with increased
release of catecholamines, growth hormone, glucagon and
corticosteroids, and insulin suppression, resulting in prolonged
hyperglycaemia, and increases in blood lactate and ketones.23 24

Infants who received potent analgesia have been shown to
have significantly fewer complications postoperatively.25 There
is, therefore, comprehensive evidence that infants and
children can and do perceive pain 2 19 26 and should not be
denied pain relief. It is our role as medical and nursing staff to
recognise the emergency situations in which a child may be in
pain; to quantify the pain and treat it appropriately.

Having established that children experience pain, we need
to find out if we provide adequate analgesia to the children
attending our accident and emergency (A&E) departments.

EMERGENCY PROVISION OF ANALGESIA IN THE
PAEDIATRIC POPULATION
Recent literature has repeatedly demonstrated the provision of

analgesia to be suboptimal in the paediatric population gener-

ally. Southall et al showed that of 181 invasive procedures per-

formed on children receiving intensive care, only 50 (28%)

received additional analgesia or sedation and during 36 of

these procedures the child grimaced or cried.9 Beyer et al found

that following cardiac surgery, children received only one

tenth of the total doses of analgesia administered to adults,

and 10% received no analgesia at all.27 Numerous other exam-

ples in the literature confirm the widespread inappropriate

attitude of many medical staff to paediatric pain

management.28–30 There are many situations in the A&E

department in which children require analgesia, either to

relieve the pain of their presenting condition, or to reduce the

discomfort of painful procedures such as venesection and

cannula insertion.
Despite pain being one of the commonest presenting com-

plaints of children attending A&E, it is managed very
poorly.31–33 When surveying the notes of 90 children and 90
adults with similar diagnoses (appendicitis, fractured femur,
burns), Schechter et al found that adults received twice the
number of opioid doses that children did, with young children
being the least likely to receive opioids.34

Friedland and Kulick reviewed 99 children with acute frac-
tures assumed to be painful and found that only 53% received
analgesia. Children with head injuries received analgesia less
frequently than those with an isolated fracture despite all
head injuries being minor (GCS 14-15). No significant clinical
difference was detected between the analgesic and non-
analgesic group.8

Selbst and Clark in 1990 performed a retrospective review to
see if children received similar analgesic treatment to adults
when presenting with similar acutely painful conditions, such
as sickle cell crises, long bone fractures and burns. Sixty per
cent of adults with painful conditions received no analgesia at
all, but children were much less likely to receive analgesia than
adults (28%, p=0.001). Considering children specifically,
those less than 2 years old were much less likely than older
children to receive any medication for pain (17% v 38%,
p<0.01). Children were also far less likely to be discharged
home with analgesia than adults.33

A recent postal survey of the South & West region of England
showed that only 20% of A&E departments have a policy for
pain management in children, only 35% routinely assess and
record children’s pain scores and only 50% give formal training
in pain management to medical and nursing staff.7

In order to improve analgesia provision in the paediatric
population in A&E, the next step is to explore the reasons for
this bad practice.

WHY IS PAEDIATRIC ANALGESIA PROVISION IN
A&E INADEQUATE?
A number of factors contribute to the undertreatment of chil-

dren’s pain in A&E and include poor communication between

patient, parent and staff, poor objective pain assessment and

staff inexperience at prescribing and administering analgesia.

Communication problems
Children are less articulate than adults in expressing their

experience of pain for several reasons. Young children who are

pre-verbal will only be able to express their needs and feelings

by crying so physicians may not be aware that the crying is

due to pain. An adult indicating that he or she is in pain is

likely to get a response but a young child who is crying is

easier to ignore.35 We may perceive it to be a normal reaction

for a child to cry in the A&E department. When unwell or in

pain children often revert to behaviour appropriate for a

younger child and may revert to the pre-verbal state. Some

children become introverted and silent in the frightening

atmosphere of the A&E department, being reluctant to admit

they are in pain for fear of receiving an injection or some other

unpleasant treatment. A child may even have been taught that

it is cowardly or childish to admit to pain, and that to suffer

pain is character building; “no pain, no gain”. Victims of abuse

may deny pain for fear of further assault.

Five main stressors have been cited that children associate

with hospitalisation.36

These are fear of

• physical harm or bodily injury in the form of pain, mutila-

tion or death

• Separation from parents

• Strange environment and procedures

• Loss of control, autonomy and competence

• Uncertainty about expected acceptable behaviour

Although this work was not specific to A&E it gives valuable

insight to the experience of children attending A&E depart-

ments.

Children may attend hospital with preconceived ideas

learnt from parents or other children. Parents may uninten-

tionally condition their children into believing a hospital is a

place to be feared where painful procedures are performed,

rather than a place where pain and illness is relieved and

“made better”. This may be through the parents’ own fear of

hospitals or their anxiety and sometimes guilt at their own

child suffering an injury or illness. A child seeing their parent

upset or distressed by the hospital environment will rapidly

feel insecure and frightened themselves. Parents may even use

the threat of hospitals as punishment, treating the doctor as a

bogeyman. All these ideas will act to augment rather than

diminish the child’s pain experience.

Children are unable to withdraw their consent for

procedures and hospital staff may persuade parents that it is

in the child’s interest to use physical restraint for unpleasant

procedures. It is unthinkable to imagine holding an adult

down to perform a painful or unpleasant procedure without

sedation or analgesia and yet this happens routinely with

children. Possible reasons for this are staff shortages, lack of

time and sometimes even laziness. With the pressures of busy

departments and long waiting times we may not take the time

to give the child a full explanation of proposed procedures in

order to allow them to gain the confidence to cooperate with

us. Also children are unlikely to sue or press charges if they are

held down for a procedure against their will. Very rarely it may

be in the child’s interest to use restraint for a short procedure,

for example, to avoid a general anaesthetic and overnight hos-

pital stay. This should be a last resort and effective analgesia,

sedation and constant reassurance should always be provided

both during and after the procedure.

Emergency analgesia in the paediatric population 5

www.emjonline.com

http://emj.bmj.com


Poor pain assessment
Objective pain assessment in children is notoriously difficult,

partly because of their difficulty in communicating pain. Chil-

dren cannot be relied upon to report their pain accurately and

a simple reproducible objective pain assessment tool is

required.
The lack of a universal assessment technique fosters under-

treatment of children’s pain. Research in this area is limited as
there is no solid outcome measure. As a result studies are dif-
ficult to replicate and are not easily generalised to the paediat-
ric population attending A&E.

Pain assessment is rarely made in children and, if
performed, often underestimates a child’s pain.37 Despite the
difficulties, it is the duty of A&E staff to maintain a high index
of suspicion in order to recognise, quantify and treat a child’s
pain appropriately.

Various pain tools using verbal, behavioural or physiological
parameters have been devised, some of which will be
described below. As more easily performed assessment
techniques are developed, clinical care will improve and
reliable research will be possible.

Once assessment has been made and analgesia provided,
pain levels should be reassessed periodically to determine the
continuing adequacy of pain relief and the need for further
analgesia.

Staff inexperience
The medical school curriculum and training of junior doctors

does not prepare staff adequately to provide analgesia to

children,3 38 and pain management is rarely taught in A&E.7

This is especially relevant when treating children, as factors

such as poor communication and difficulty in pain assessment

complicate the situation.
Junior A&E doctors are often unfamiliar with the analgesic

agents suitable for paediatric use, or with the local anaesthetic
techniques and non-pharmacological methods of pain relief
available. A recent study by Sandhu et al shows that many
SHOs in A&E lack confidence when prescribing opioids in
both adults and children and few would titrate analgesia
against the patient’s response.39 It has been speculated in the
past that because of hepatic immaturity the half life of opioids
is increased in children, who will thus need less frequent dos-
ing. This may lead to opioids being withheld or used in insuf-
ficient doses and by inappropriate routes for fear of side effects
such as respiratory depression and hypotension. Although
infants less than a month old have a prolonged half life and
decreased clearance of morphine, children over a month old
have essentially adult-like morphine pharmacokinetics.40

Some doctors feel that introducing opioids at an early age can
lead to addiction. Physical addiction is a physiological state that
will occur if an individual receives opioids for seven days or
more, so will not occur from A&E administration. If a child’s
condition requires opioid use for several days, gradual with-
drawal will avoid withdrawal symptoms. As defined by Jaffe, in
the most frequently used definition,41 addiction “is a behav-
ioural pattern of drug use characterized by overwhelming
involvement with the use of the drug, the securing of its supply,
and a high tendency towards relapse after its withdrawal”.
Studies in adults suggest that addiction developing after hospi-
tal use of opioids for acute pain is extraordinarily rare.42

Although there are no studies for children, the results are likely
to be comparable. Despite this, 39% of paediatricians, family
practitioners and surgeons admitted to concern about addiction
when prescribing opioids to children.43

Fear of masking physical signs may also lead to doctors
denying patients analgesia. Despite studies demonstrating
that reducing patients’ pain does not cloud diagnostic skills
and may even facilitate assessment, analgesia is often
withheld.44 Rather than causing complications and side
effects, children have been shown to have lower complication
rates postoperatively when given appropriate analgesia.25

Safe analgesic agents are available for children of all ages

and we must train our juniors to be safe and confident in their

use in the emergency environment.

PAIN ASSESSMENT
To treat children’s pain effectively, we must become familiar

with the pain assessment tools available to assess and quantify

pain. These include:

Observation of behaviour
A child’s behaviour such as crying, holding an injured body

part protectively, and verbalisation of pain can be recognised.

The parent’s knowledge of the child’s usual pain behaviour is

useful.

Inference
The type of injury sustained or illness presented can give clues

to the degree of pain the child is experiencing.

Objective pain tools
Objective assessment of a child’s pain allows selection of

appropriate analgesia. Subsequent re-assessment determines

the adequacy of analgesia and the need for further pain

relief.45 Assessment should be performed as soon as possible

after the child arrives at the A&E department, preferably as

part of the triage procedure. The degree of pain will influence

the triage group into which the child is placed. Pain

assessment should be made on all children attending A&E.

The use of pain tools has largely been restricted to research

in the past, and there is no evidence that their use improves

patient outcome. They take time and patience to explain to the

patient and generate increased paper work. However, estab-

lishing the routine use of these scales is likely to help

standardise and improve pain management in A&E.46 Various

pain tools have been devised including visual analogue scales,

numerical scales and “Happy face/Sad face” scales.37 Children

over 4 years can usually understand and cooperate with these

types of pain tools. It is worthwhile choosing one type of scale

and becoming familiar and consistent with its use, rather than

swapping between different scales.

The visual analogue scale consists of a straight line with ver-

bal anchors of “no pain” and “very severe pain” at each end.

The child picks the point along the line that describes the

degree of pain they feel. The visual analogue scale can also

have numerical anchors in which the child chooses a number

from 1 to 10, with 1 signifying “no pain” up to 10 signifying

“unbearable pain, or the worst pain imaginable.”37 47

The Happy face/Sad face tool consists of a row of faces ranging

from a happy, smiling face to an unhappy, crying face. The

child picks the face that best describes their pain.48 49

For children younger than 4 or 5 years who cannot

understand the pain tools described above, a physiological
measure of their pain can be made, using indicators such as

increased pulse rate, raised blood pressure, sweating, pallor

and dilated pupils.

Alternatively, pain can be assessed in the younger child with

behavioural scales such as the CHEOPS (Children’s Hospital of

Eastern Ontario Pain Scale) or the system developed by Gru-

nau and Craig, which assesses infant pain by crying or facial

grimacing.50 51 Both these methods carry the disadvantage that

there are many confounding factors that cause physiological

and behavioural changes apart from pain.52

If the child is too distressed to communicate their pain level

adequately, the triage nurse or doctor should make a

quantitative estimate of their pain level with the aid of the

child’s parent or carer. The pain score and time should be

recorded and repeated periodically to assess the efficacy of

analgesia and the need for further pain relief.

Children found to be in pain should be prescribed analgesia

immediately and undergo medical assessment to elicit the
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underlying cause of their pain. Ideally nursing staff should have

the authority to prescribe simple analgesia at the triage station.

SUMMARY
There is indisputable evidence that even very young children

experience pain. Children’s pain is universally undertreated in

our A&E departments. The reasons for this are poor

communication between patient, parent and staff, inadequate

pain recognition and assessment and poor understanding of

analgesic drugs and techniques available for children.

A child’s experience of pain is not linearly related to the

amount of tissue damage present. It is a composite of the

nociceptive stimulation due to tissue damage combined with

many modifying factors which may magnify or diminish the

pain.10

Therefore, to tackle the undertreatment of paediatric pain

in A&E we must approach the problem from several

directions:

1 Pain recognition and assessment

2 Education of A&E staff regarding pharmacology of various

analgesics and their use in children

3 Improving the A&E department to provide a child friendly,

non-threatening environment

4 Appropriate use of a wide spectrum of pain relieving meth-

ods including analgesic drugs, local anaesthesia, and non-

pharmacological methods of pain relief.
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