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Aims: To describe the validation and reliability of a new pain tool (the Alder Hey Triage Pain Score,
AHTPS) for children at triage in the accident and emergency (A&E) setting.
Methods: A new behavioural observational pain tool was developed because of dissatisfaction with
available tools and a lack of confidence in self-assessment scores at triage. The study was conducted in a
large paediatric A&E department; 575 children (aged 0–16 years) were included. Inter-rater reliability
and various aspects of validity were assessed. In addition this tool was compared to the Wong-Baker self-
assessment tool.1 The children were concurrently scored by a research nurse and triage nurses to assess
inter-rater reliability. Construct validity was assessed by comparing the research nurse’s triage score with
the research nurse reassessment score after intervention and/or analgesia. Known group construct validity
was assessed by comparing the research nurse’s score at triage with the level of pain of the condition as
judged by the discharge diagnosis. Predictive validity was assessed by comparing the research nurse’s
AHTPS with the level of analgesia needed by each patient. The AHTPS was also compared to a self-
assessment score.
Results: A high level of inter-rater reliability, kappa statistic 0.84 (95% CI 0.80 to 0.88), was shown.
Construct validity was well demonstrated; known group construct validity and predictive validity were also
demonstrated to a varying degree.
Conclusions: Results support the use of this observational pain scoring tool in the triage of children in A&E.

T
he use of appropriate pain scoring tools has been
recommended in recent guidelines published by both
the Royal College of Nursing2 and the Royal College of

Paediatrics and Child Health.3 The British Association of
Emergency Medicine standard is for patients in severe pain
(as determined by a pain score of 7–10) to have the
prescription of analgesia within 20 minutes of arrival.4

However, studies have suggested that children’s pain
management in A&E departments is suboptimal.5 A large
variety of paediatric pain scoring tools have been developed
using different methods and designed for children with
different cognitive ability, with no single score appropriate for
all situations and age groups.6 Self-assessment tools are most
commonly used. However, such tools were often originally
developed for use in children experiencing postoperative or
recurrent pain, for example, sickle cell crises.7 In these
situations, there is an opportunity to explain how to use the
tool prior to the painful experience. This clearly is not possible
in an acute injury presenting to an A&E department which
demands urgent assessment to allow prompt treatment. In
addition, the stresses and anxiety that occur with an
unexpected painful experience disadvantage accurate self-
assessment.8 The use of complex composite tools is confusing
in this situation.
Formal pain tools and protocols have been shown to

improve pain management in A&E,9 although levels of pain
scoring still remain relatively low. Several visual analogue
scale tools, many using a reference face scale, have been
developed. Of these the Wong-Baker Faces Pain Rating Scale1

is probably best known and most widely used. The Toddler
Pre-schooler Postoperative Pain Score (TPPPS)10 is a beha-
vioural tool which identifies and quantifies pain behaviours.
This tool has been tested in the A&E setting, but it is

inappropriate because, as the name implies, it is validated
only for preschool children in a different setting.11

Pain scoring commenced in the A&E department at Alder
Hey Children’s Hospital in 1998 using a pain ladder, a
composite tool including self-assessment, the Manchester
Triage Pain Scale.12 This scale has never been formally

validated and had a low level of uptake. Senior nursing staff
felt that it was an unreliable method of assessing the level of
a child’s pain at triage and in addition that it was unhelpful
in determining the level of analgesia required. Our experience
was that children either quickly picked a value at random
which often appeared to be out of proportion to the nature of
the injury, appeared confused, or deferred to their parents for
an answer. Self-assessment scores appeared to be more
relevant after the initial presentation and are widely and
successfully used in the inpatient setting in our hospital. For
these reasons, we felt that this type of tool was not the most
appropriate in A&E.

Development of tool
The Alder Hey Paediatric Triage Score(AHTPS), was devel-
oped specifically for use with children at triage in A&E
departments (table 1). It is scored using observational and
behavioural characteristics for assessment. Inquiry on pain
related web discussion groups and personal correspondence
to the Cochrane Pain, Palliative and Support Care
Collaborative Group13 and other paediatric A&E depart-
ments, confirmed that there was no pain score validated in
this field.
The departmental Multidisciplinary Pain Group discussed

and identified the principle factors that experienced nurses
had traditionally used to assess pain in children. In addition,
the items in other behavioural/observational tools were
studied, for example, CHEOPS14 and TPPPS.10 Key factors
were agreed by the group, the departmental lead nurse,
senior nursing staff, and two paediatric A&E consultants. The
items and description were then clarified by the group and
the format agreed. Detailed explanation of the various
categories was documented in unambiguous language to
ensure uniform interpretation of the parameters. It was also
decided that the tool must be in a format that was quick and
easy to apply appropriate to the triage setting.
An initial assessment of the tool was performed by two

groups of medical students working in the A&E department.
The results confirmed face and content validity and a high
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level of inter-rater reliability and acted as pilot projects prior
to the formal assessment of validity.15 16 A change was made
to the ‘‘cry/complaint’’ category to improve consistency of
interpretation.
The aim of this study is to validate the AHTPS and to show

it to be reliable in the paediatric A&E setting. A validated tool
that is appropriate for this purpose would be an important
aid to rapid and accurate triage and management of painful
conditions which are so commonly a challenge to health
professionals in A&E departments.

METHODS
A sample of 575 children, aged 0–15 years, presenting to the
A&E department between January and July 2002 with a
potentially painful condition, identified by the child, the
carer, or the nature of the condition, were included in the
study. Written consent for inclusion in the study was
obtained from the child, parent, or carer after initial
assessment. Children with immediate threat to life (triage
category red) were excluded. Local Research and Ethics
Committee approval was obtained for the study.
All triage nursing staff, 27 different nurses, were trained in

the use of the AHTPS. Each member of the departmental pain
group undertook a one to one discussion and education
session with several of their colleagues until all staff were
familiarised with the tool and had an opportunity to have any
questions answered. These nurses then developed experience
in its use at triage for about six months before the study
commenced. During the study the AHTPS was not directly
used to determine analgesia required. A senior research (G
grade) nurse (JL) assessed the children’s AHTPS at triage at
the same time as the departmental triage nursing staff
performed their standard assessment using the AHTPS. They
were blinded to each other’s scores. The scoring was repeated
by the research nurse after 45 minutes on 310 of these
children who had an intervention (for example, sling, splint
etc), and/or analgesia to relieve their pain. The research
nurse also documented a self-assessment Wong-Baker Face
Score1 for those children aged 3 and upwards with appro-
priate cognitive ability, both immediately after triage, and
repeated the score after intervention and/or analgesia (292
children).

Measures
The Alder Hey Triage Pain Score (AHTPS)
Five categories of observations are identified: voice/cry, facial
expression, posture, movement, and colour. Each of these has
a possible score of 0, 1, or 2, resulting in a total score ranging
between 0 and 10. The reference scoring chart is shown in
table 1.
There is also a detailed description of each item provided

on an additional sheet (see Appendix). Copyright for this tool
was obtained in June 2002.

Wong-Baker Faces Pain Rating Scale1

This self-assessment tool shows a selection of six faces with
different degrees of distress. After explanation the child is

asked to pick the one that best represents their hurt. This
scale ranges numerically from 0 to 10 in steps of 2. The tool
was used in the standard form as described by the authors.1

Data analysis
Methods of validation of pain scoring tools for children have
been described by Beyer.17 We chose to look at inter-rater
reliability and three aspects of validity. The analyses were
performed using the statistical package Stats Direct.18

Construct validity
This is demonstrated if the tool is shown to conform to
theoretical expectations, for example, that the pain score
would decrease after therapeutic doses of analgesics. We
therefore compared the AHTPS score taken by the research
nurse before and after intervention and/or analgesia (310
children) using the Wilcoxon signed ranks test.

Known group construct validity
This is a particular type of construct validity, which compares
the new score in different settings where the pain level
should differ, for example, children experiencing a painful
condition with those with a less painful condition. Each child
was grouped into one of the following categories: no pain,
mild pain, moderate pain, and severe pain. The groups were
chosen as they represent groups that have a practical
application to trigger the need to prescribe the appropriate
level of analgesia. This was done by one author (BS) by
examining the presenting complaint and discharge diagnosis
of each individual record, based on her experience of those
conditions having worked in paediatric A&E medicine for
nine years. A minor head injury might be expected to cause
mild pain, whereas a compound displaced forearm fracture
would be expected to cause severe pain. The AHTPS scores
obtained by the research nurse at triage were then compared
within each of these groups for all 575 children using
Cuzick’s trend test,19 and the strength of the association with
diagnostic group assessed using Spearman’s rank correlation
coefficient.

Predictive validity
This is a type of validity that is demonstrated by using some
external criteria (in our case the level of analgesia prescribed)
to assess the level of pain experienced. The level of analgesia
that the child was given was determined from the A&E
documentation. The children were sorted into four groups: no
pain (none), mild (paracetamol), moderate (anti-inflamma-
tory medication with or without paracetamol), strong
(opiates). Differences in investigator AHTPS between the
groups was assessed using Cuzick’s trend test, and for
strength of association using Spearman’s rank correlation
coefficient. Results were available on 476 patients. Ninety
nine patients who refused analgesia were omitted.

Reliabili ty
We assessed inter-rater reliability by comparing the AHTPS
judged by the research nurse with that obtained by the triage

Table 1 The Alder Hey Triage Pain Score; reference scoring chart

Response Score 0 Score 1 Score 2

1. Cry or voice No complaint/cry Consolable Inconsolable
Normal conversation Not talking negative Complaining of pain

2. Facial expression Normal Short grimace ,50% of time Long grimace .50% of time
3. Posture Normal Touching/rubbing/sparing Defensive/tense
4. Movement Normal Reduced or restless Immobile or thrashing
5. Colour Normal Pale Very pale/‘‘green’’
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nurse working concurrently but blinded from each other’s
score. Agreement was measured by a kappa statistic20 for all
575 patients, using the criteria defined by Landis and Koch21

for agreement: kappa values ,0.2 indicate poor agreement,
.0.2–0.4 fair agreement, .0.4–0.6 moderate agreement,
.0.6–0.8 good agreement, and .0.8 very good agreement.

AHTPS versus Wong-Baker Faces Pain Scale
As there is no validated gold standard pain tool in this area,
demonstration of concurrent validity was not possible. We
chose to compare the tool with the Wong-Baker Faces Pain
Scale.1 The research nurse collected the scores both at triage
and after intervention using the appropriate method
described.1 We wanted to illustrate and understand the
relation between the two tools and determine whether our
previous reservations about self-assessment could be demon-
strated. Spearman’s rank correlation was used to compare the
two test scores, because a kappa statistic could not be
calculated for scores using different scales. Reservations
about comparing a five point scale with a ten point scale were
acknowledged, although reference to such comparisons is
found on the web site1 and stated to be acceptable. The
AHTPS of only the 292 children who had the cognitive ability
to use the self-assessment score (3 years of age or over) were
included in the comparison.

Sample size
It was determined that in order to calculate an estimated
kappa of 0.7 to an accuracy of ¡5%, using a 95% confidence
interval, a sample size of 500 children would be necessary22

RESULTS
Five hundred and seventy five children (male 59%, female
41%) were recruited into the study. No parent approached
refused entry into the study. The median age of the children
was 10 years (IQR 5–12) and included 10 children (2%) less
than 1 year of age.
The diagnoses reflected the spectrum of clinical conditions

presenting to the department. Soft tissue injuries represented
33%, lacerations 20%, fractures 18%, and abdominal pain 5%.
One hundred and eighty five children had some form of
intervention: sling 11%, wheelchair 11%, dressing 5%. Three
hundred and fifty four children received analgesia; an
additional 99 who were offered analgesia, refused.
Analgesic medication and pain relieving intervention were
used either in combination or alone as clinical need dictated
by the staff caring for the patient at the time.
The median AHTPS at triage in all patients was 2 (IQR

1–3).

Construct validity
The comparison of the pain score before and after
analgesia
There was a significant difference in the pain scores taken by
the investigator before and after intervention (median (IQR)
3 (2–4) v 2 (1–2), p , 0.001), showing the ability of the pain
tool to distinguish between differing levels of pain before and
after treatment.

Known group construct validity
The comparison of pain score with pain expected by
diagnostic group (based on experience)
The correlation of AHTPS with diagnostic group was not well
demonstrated (r= 0.57, 95% CI 0.51 to 0.62). However, the
box and whisker plot in fig 1 indicates rising pain levels for
each diagnostic group of children, grouped according to the
severity of their discharge diagnoses. This trend was
significant using Cuzick’s trend test (p , 0.001).19

Predictive validity
The comparison of the pain score with the level of
analgesia prescribed
Rising pain levels were again apparent when the children
were grouped by level of analgesia required, as shown in fig 2.
There was a high association with analgesic group (r=0.80,
95% CI 0.76 to 0.83), which produced a significant trend in
pain levels (p , 0.001) using Cuzick’s trend test.19

Reliability
The blinded comparison of two simultaneous pain
scores by different triage nurses
There was a very high level of agreement in pain scores
between the investigator and triage nurse, with a kappa value
of 0.84 (95% CI 0.80 to 0.88), indicating that the tool was
reliable for use at triage.

Comparison of AHTPS with Wong-Baker Faces Pain
Score
The association between the investigator AHTPS (a beha-
vioural/observational score ) and the Wong-Baker Faces Pain
Score (self-assessment) scores was lower at triage (r=0.46,
95% CI 0.37 to 0.55) than after intervention (r=0.53, 95% CI

Figure 1 Known groups construct validity: investigator AHTPS
(minimum value, interquartile range, median, maximum value) by
expected pain level from discharge diagnosis group (by experience).

Figure 2 Predictive validity: investigator AHTPS (minimum value,
interquartile range, median value, maximum value) by level of analgesia
prescribed.
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0.45 to 0.61). This is illustrated in table 2 which gives the raw
scores, and is summarised in fig 3, the investigator indicating
a lower pain score than the child.

DISCUSSION
Evaluating a child’s pain is a complex subject and the
optimum measure may vary according to the child’s age,
cognitive development, type of pain, and presenting situa-
tion.5 Our tool was developed specifically for the A&E
setting, choosing an observational model that we applied in
the first instance to all ages. We recognise that this tool is
open to interpreter bias, but this can be minimised by
instigating a good staff training programme to promote
uniformity of interpretation. The nature of pain is complex
and multifactorial, and aspects of the observations in our
tool could be influenced by factors other than pain itself. It
is important therefore to use the tool accurately and in
context.
The Alder Hey Triage tool has a high degree of inter-rater

reliability. A kappa statistic of .0.8 represents a high degree

of agreement21 and this is specifically considered to be
adequate in assessing inter-rater reliability of behavioural
tools.17 In our study this high degree of agreement was
shown despite the involvement of 27 different members of
nursing staff triaging patients. This is important since in
reality, in the A&E setting, the tool is likely to be used by
a large number of nursing staff when triaging patients.
The tool was found to be quick and easy to use and staff
training was easily achieved by individual discussions of
about 10 minutes and then supervised use at triage for part
of a shift. Members of the pain team were also available
to discuss individual concerns with interpretation as they
arose.
The study demonstrated construct validity for conditions

presenting during the normal day to day activity of a
paediatric A&E department. Predictive validity was shown
with the reservation that although the pain score was not
directly used to determine the analgesia prescribed but as
part of a multi-factorial assessment, it cannot be assumed
this was an entirely independent measure. However, in cases
other than mild pain the level of analgesia needed was not
assessed during this study by the triage (scoring) nurse.
Known group construct validity was less well demon-

strated, probably reflecting the difficulty of allocating pain
levels from the underlying diagnosis of the condition itself,
which had a subjective element from the author assigning
the ‘‘known groups’’. In addition individuals’ pain perception
to a certain injury varies. Both these factors would confound
precise categorisation. It was however felt to be worth
considering for conditions at either end of the spectrum and
it did contribute to the overall assessment of the tool.
These results together support the relevance of using the

tool in this setting.
Comparison of the AHTPS with the self-assessment tool

supported our perception that often children select a
relatively high value at first. The relatively poor correlation
is a reflection of this but also illustrates the problem of self
assessment at triage which was the reason for developing our
tool. If the correlation had been very good the need for a new
tool would be questionable. We anticipated that the values of
AHTPS and the Wong-Baker Faces Pain Scale scores would
be closer after intervention when the child has had
opportunity to feel more at ease in the department and to

Figure 3 Investigator AHTPS v Wong-Baker faces self-assessment
scale, at presentation and at reassessment (minimum value, interquartile
range, median, maximum value).

Table 2 Cross-tabulation of investigator AHTPS with Wong-Baker Faces Self-assessment
Scale at triage and after intervention

AHTPS

Wong-Baker

0 2 4 6 8 10

At triage
1 3 12 17 10 6 0
2 0 10 22 28 15 4
3 0 5 21 34 25 5
4 0 1 5 12 13 5
5 0 0 2 1 9 3
6 0 0 2 1 4 0
7 0 0 0 1 5 2
8 0 0 0 1 2 2
9 0 0 0 0 0 2
10 0 0 0 0 0 2

After intervention
0 25 0 0 0 0 0
1 3 35 20 11 1 1
2 0 43 48 31 9 1
3 1 7 11 25 12 0
4 0 0 4 0 1 0
5 0 0 1 0 1 1
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become familiar with the self-assessment score,7 and this was
confirmed. Although there is no validated gold standard pain
scoring tool in our setting and differences between self-
assessment parental, nursing, or doctor assessment of a
child’s pain can be quite marked,23 the ideal tool is one which
can be used with confidence by the staff to enable prompt
pain management.
We would still advocate the early introduction to self-

assessment tools for children after triage in the A&E
department, especially for those likely to be admitted and/
or who require repeated assessment of their pain, where there
is the opportunity to explain the scoring system and become
familiar with it.
Other A&E departments24 have reported difficulties with

self-assessment tools for pain at triage in adult patients. For
these patients there may be other factors that bias self-
assessment values such as the perception that they will be
seen and assessed more quickly or that they are more likely to
be treated with strong opiate based analgesia. We suggest
that the tool may also be validated for use in these
departments.
We propose to continue to study and refine the tool further

by looking at the internal reliability of the individual
categories. In addition the tool will be studied for a variety
of age groups (in particular its relevance to children,1 year).
We recommend further validity studies, but we believe that it
can be used and will benefit children, allowing more prompt
and appropriate management of their pain at triage in A&E
departments.
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APPENDIX: EXPLANATION SHEET FOR THE AHTPS
Explanatory notes of observational pain scores are presented
in table A1.
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Table A1 Explanatory notes of observational pain scores

Cry/voice
Score 0 Child is not crying and although may be quiet, is vocalising appropriately with carer/taking notice of surroundings.
Score 1 Child is crying but consolable/distractible or is excessively quiet and responding negatively to carer. On direct questioning says it’s

painful.
Score 2 Child is inconsolable, crying, and/or persistently complaining about pain.

Facial expression
Score 0 Normal expression and affect.
Score 1 Some transient expressions that suggest pain/distress are witnessed but for less than 50% of time.
Score 2 Persistent facial expressions suggesting pain/distress for more than 50% of time.

Grimace—open mouth, lips pulled back at corners, furrowed forehead and/or between eyebrows, eyes closed, wrinkled at corners.

Posture (This relates to the child’s behaviour to the affected body area)
Score 0 Normal.
Score 1 Exhibiting increased awareness of affected area, e.g. by touching, rubbing, pointing, sparing, or limping.
Score 2 Affected area is held tense and defended so that touching it is deterred, non-weight bearing.

Movement (This relates to how the child moves the whole body)
Score 0 Normal.
Score 1 Movement is reduced or child is noted to be restless/uncomfortable.
Score 2 Movement is abnormal: either very still/rigid or writhing in agony/shaking.

Colour
Score 0 Normal.
Score 1 Pale.
Score 2 Very pale ‘‘green’’, the colour that can sometimes be seen with nausea or fainting—extreme pallor.

Validation of the Alder Hey Triage Pain Score 629

www.archdischild.com

http://adc.bmj.com


IMAGES IN PAEDIATRICS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

The first Children’s Charter

J
anusz Korczak (Dr Henryk Goldszmit) (1878/9–1942) is a
man of whom the majority of paediatricians are unaware.
A doctor, early child psychologist, children’s advocate,

writer, broadcaster and playwright, he pioneered in his
practice and ideas many areas which today would be
regarded as mainstream paediatric care. He was a man who
devoted his life to children and their welfare.
An early children’s advocate, he wrote the first Children’s

Charter. ‘‘Korczak spoke of the need for a Declaration of
Children’s Rights long before any such document was drawn
up by the Geneva Convention (1924) or the United Nations
General Assembly (1959). The Declaration he envisaged—not
a plea for good will but a demand for action—was left
uncompleted at the time of his death’’.1

His last years were spent running a children’s home in the
Warsaw Ghetto during the early years of the Second World
War.
In August 1942, he and the children were marched to the

railway station for transportation for ‘‘resettlement’’. At the
station he was recognised by a German medical officer who
gave him the chance to save himself. He declined with the
words ‘‘One does not leave a sick child—my place is with
them’’.

He kept to his word. He and the children were taken to
Treblinka—an extermination camp.
No one survived.
Nowadays the accuracy of words is often debased and it is

all too easy to become self absorbed and forget the very real
struggles that have and are still being fought for the rights of
children in this world.
Janusz Korczak and the events of his time still have much

to teach us.
This table is taken from The King of Children by Betty Jean

Lifton and is compiled by her from Korczak’s works: How to
Love a Child and The Child’s Right to Respect from those rights
which Korczak felt most essential.
I have found this biography inspirational and I would

unhesitatingly recommend it to any who are interested in
child health.

A N Williams
Child Development Centre, Northampton General Hospital, Northampton

NN1 5BD, UK; anw@doctors.org.uk
doi: 10.1136/adc.2003.031682
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The child has the right to love.
(Korczak: ‘‘Love the child, not just your own.’’)
The child has the right to respect.
(Korczak: ‘‘Let us demand respect for shining eyes, smooth

foreheads, youthful effort and confidence. Why should dulled
eyes, a wrinkled brow, untidy gray hair, or tired resignation
command greater respect?’’)
The child has the right to optimal conditions in which to

grow and develop.
(Korczak: ‘‘We demand: do away with hunger, cold,

dampness, stench, overcrowding, overpopulation.’’)
The child has the right to live in the present.
(Korczak: ‘‘Children are not people of tomorrow; they are

people today.’’)
The child has the right to be himself or herself.
(Korczak: ‘‘A child is not a lottery ticket, marked to win the

main prize.’’)
The child has the right to make mistakes.
(Korczak: ‘‘There are no more fools among children than

among adults.’’)
The child has the right to fail.
(Korczak: ‘‘We renounce the deceptive longing for perfect

children.’’)
The child has the right to be taken seriously.
(Korczak: ‘‘Who asks the child for his opinion and

consent?’’)
The child has the right to be appreciated for what he is.
(Korczak: ‘‘The child, being small, has little market

value.’’)
The child has the right to desire, to claim, to ask.
(Korczak: ‘‘As the years pass, the gap between adult

demands and children’s desires becomes progressively
wider.’’)
The child has the right to have secrets.
(Korczak: ‘‘Respect their secrets.’’)

The child has the right to ‘‘a lie, a deception, a theft’’.
(Korczak: ‘‘He does not have the right to lie, deceive,

steal.’’)
The child has the right to respect for his possessions and

budget.
(Korczak: ‘‘Everyone has the right to his property, no

matter how insignificant or valueless.’’)
The child has the right to education.
The child has the right to resist educational influence that

conflicts with his or her own beliefs.
(Korczak: ‘‘It is fortunate for mankind that we are unable to

force children to yield to assaults upon their common sense
and humanity.’’)
The child has the right to protest an injustice.
(Korczak: ‘‘We must end despotism.’’)
The child has the right to a Children’s Court where he can

judge and be judged by his peers.
(Korczak: ‘‘We are the sole judges of the child’s actions,

movements, thoughts, and plans. I know that a Children’s
Court is essential, that in fifty years there will not be a single
school, not a single institution without one.’’)
The child has the right to be defended in the juvenile-

justice court system.
(Korczak: ‘‘The delinquent child is still a child.

Unfortunately, suffering bred of poverty spreads like lice:
sadism, crime, uncouthness, and brutality are nurtured on
it.’’)
The child has the right to respect for his grief.
(Korczak: ‘‘Even though it be for the loss of a pebble.’’)
The child has the right to commune with God.
The child has the right to die prematurely.
(Korczak: ‘‘The mother’s profound love for her child must

give him the right to premature death, to ending his life cycle
in only one or two springs. Not every bush grows into a
tree.’’)
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