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ABSTRACT
Background Management of acute pain should 
commence at the earliest opportunity, as it has many 
short- term and long- term consequences. A research 
priority of Paediatric Emergency Research in the UK and 
Ireland (PERUKI) was to examine paediatric pain practices.
Objective To describe the outcomes for paediatric pain 
management of minor injuries presenting to emergency 
departments (EDs) across PERUKI.
Methods A retrospective service evaluation was 
performed over a 7- day period in late 2016/early 2017 
across PERUKI sites, and analysis performed using an 
adapted Donabedian framework. Patients under 16 years 
presenting with minor trauma were eligible, and data were 
collected on prehospital management, pain assessment, 
analgesia administered and injury diagnosed.
Results Thirty- one sites submitted data on 3888 
patients. There were 111 missed cases (missed rate 3.6%). 
The most common injuries were sprains, lacerations, 
contusions/abrasions and fractures. Documentation of 
receiving analgesia before arrival in ED occurred in 21% 
of patients (n=818). A pain assessment was documented 
in 57.5% of patients (n=2235) during their ED visit, and 
3.5% of patients had their pain reassessed (n=138). Of the 
patients who presented in severe pain (pain score 7–10 
or rated severe), 11% were reassessed. Site variability 
of initial pain assessment ranged from 1.4% to 100% 
(median 62%). The characteristics of the top quartile 
performing centres against the bottom quartile performing 
centres based on completion rate of initial pain scores 
were identified.
Conclusion Pain assessment was documented in under 
60% of children with minor injury, re- assessment of pain 
was almost completely absent, data and outcomes were 
missing in a substantial volume of patients, indicating that 
pain management and the associated outcomes have not 
been adequately addressed and prioritised within existing 
network structures and processes.

INTRODUCTION
‘It is unacceptable to be ignorant of anyone’s 
pain in the 21st century, particularly those 
who are vulnerable’.1 Inadequate manage-
ment of acute pain has many consequences 
and it should be managed at the earliest 

opportunity,2 3 yet despite availability of 
consensus standards4 and guidelines5–7 on 
childhood pain, its management remains 
suboptimal. A UK study from emergency 
departments (EDs) revealed pain manage-
ment was not well aligned with the core prior-
ities of the ED and not perceived to be a key 
organisational priority for which staff were 
held accountable.8

Despite the Royal College of Emergency 
Medicine (RCEM) identifying pain manage-
ment as the most popular indicator of ED 
quality of care in 2002,9 an ongoing signifi-
cant gap has been identified between stan-
dards and clinical practice. One recent 
RCEM audit revealed substandard perfor-
mance across fundamental, developmental 
and aspirational standards for paediatric pain 
management related to limb fractures.10

Paediatric Emergency Research in the 
UK and Ireland (PERUKI) identified pain 
practice as a priority research domain.11 
Donabedian created a conceptual model that 

What is known about the subject?

 ► Oligoanalgesia and failure to reassess pain scores 
have been repeatedly demonstrated in the acute 
paediatric pain management in emergency depart-
ments in national audits.

What this study adds?

 ► The existing processes resulted in pain assessment 
in <60% of children, almost completely non- existent 
pain re- assessments and missing pain outcomes in 
patients with minor injury.

 ► Outcomes related to paediatric pain are highly 
variable across sites. More research is required 
to determine the core structures and processes to 
overcome the suboptimal outcomes for paediatric 
pain management.
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provides a framework for examining health services and 
evaluating quality of healthcare which has been used in 
several domains of healthcare to drive improvement.12 
Health services research utilising the Donabedian 
conceptual framework (structure, process and outcome) 
is widely applied in evaluating quality of care.12 13 Health-
care pain outcomes cannot be understood in isolation, as 
they are a product of health system- related structures and 
processes which include the prehospital care, resources 
(guidelines, staffing, tools, medicines etc) and processes 
at each department from reception to discharge.14 The 
structures related to paediatric pain are the physical and 
organisational characteristics where healthcare occurs 
and the processes are the actual steps involved in optimal 
analgesic practices (recognition of pain, assessment, 
intervention, reassessment and maintenance of pain 
relief). A previous PERUKI study identified high varia-
tion of pain management structures in the network.15 
The foundation for improving quality of paediatric pain 
management should include the identification of gaps in 
our knowledge on pain related processes and outcomes.

The aim of this study is to describe the network’s 
processes and resultant ‘real- world’ pain outcomes for 
children and young people with all minor injuries in 
our EDs, to inform baseline network characteristics and 
identify gaps with a view to identifying further areas for 
improvements.

METHODS
Study design and setting
This retrospective service evaluation occurred across 
PERUKI,16 a research collaborative in both urban and 
rural settings. The sites in the network invited to partic-
ipate in the study (n=34) were based in England 76%, 
Ireland 12%, Scotland 6%, Wales 3% and Northern 
Ireland 3%. The hospital characteristics of these sites 
were tertiary centres 23 (67.6%) or district general 
hospitals 11 (32.4%). The annual paediatric attendance 
ranged from 11 500 to 65 000. Eighteen sites (52.9%) 
were trauma centres, 11 (32.4%) were trauma units and 5 
(14.7%) were neither. Participating sites identified a site 
lead for this study, who was responsible for completing 
all elements.

Data pertaining to the assessment and management 
of pain were identified and abstracted from the clinical 
charts of all children who presented over a 1- week period 
with minor injuries for any seven consecutive days from 
28 November 2016 to 16 January 2017. Study case report 
forms were retrospectively completed from routinely 
collected clinical data. Data included demographic 
details, injury characteristics, disposition and related 
processes and outcomes during the attendance. The case 
report form and the accompanying guidance notes are 
available as online supplemental appendix 1. In parallel 
to the patient level data being collected a site survey was 
conducted.15

Eligibility criteria
All children aged from birth to 15 years (prior to their 
16th birthday), presenting with minor trauma, were 
eligible. Exclusion criteria were (1) trauma team activa-
tion, (2) major trauma (injury severity score >15),17 (3) 
left before completion of treatment or (4) missing injury 
details.

Data collection, analysis and statistical analysis
Injury classification criteria were provided. The optimal 
method for identifying eligible children at each site was 
delegated to the site lead. Charts of potentially eligible 
participants were reviewed, and eligibility confirmed. 
Data were collected in Excel, irrevocably anonymised, 
and transmitted securely to the central study team. The 
pain score/rating performed used a validated pain scale 
and the time of assessment was recorded for each pain 
assessment. Medications administered including time, 
dosage, route and if given based on patient group direc-
tive were recorded. We applied an adapted paediatric pain 
Donabedian framework12 to the structures, processes and 
outcomes involved in paediatric pain management in the 
emergency setting (framework available as online supple-
mental appendix 2).

Data were analysed using Statistical Package for Social 
Sciences (SPSS, V.21.0 for Windows). Data are presented 
as categorical and continuous variables, and descriptive 
and comparative analyses were performed. Results are 
expressed as frequency (percent) or medians with IQR. 
The pain score per cent details the number of patients 
who had a pain score recorded over the total number of 
patients expressed as a percent. Analysis was performed 
using Pearson χ2 and Mood’s median test as appropriate. 
Alpha level was set at 0.05.

Patient and public involvement
One of the top factors affecting parental ED satisfac-
tion is pain management18 which was also a research 
priority of PERUKI11 which guided the design. Routinely 
collected patient data was retrospectively collected and 
consent was not deemed necessary for the anonymised 
data. Collective results are presented which is detailed 
with site characteristics.

RESULTS
Site responses
Data were completed by 31 sites from the 34 who were 
invited to submit data. Twenty- one sites (67.7%) were 
tertiary centres and 10 (32.3%) were district general 
hospitals; 11 (35.5%) were mixed adult/paediatric hospi-
tals with a separate paediatric ED, 10 (32.3%) were mixed 
adult/paediatric hospitals with a combined paediatric 
ED, and the remaining 10 (32.3%) were paediatric hospi-
tals. Seventeen sites (54.8%) were trauma centres, 10 
(32.3%) were trauma units and 4 (12.9%) were neither 
(table 1). The annual paediatric attendance ranged from 
11 500 to 65 000 (median 30000, IQR 24 500–38500).

https://dx.doi.org/10.1136/bmjpo-2021-001273
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Data were submitted for 3888 patients, with a range 
across sites from 11 to 292 (median 104, IQR 80–159.5). 
Data were collected for 7 days in 30/31 sites (97%). The 
remaining site collected for 4 days (omitted 43 patients), 
and one site which collected data for 7 days included only 
60% of eligible patients (51 patients omitted). Clinical 
records were not located for 17 cases. The total number 
of missed eligible patients was 111, giving a missed rate of 
3.6% (n=111/3999). The individual site rates of prehos-
pital analgesia, and performance of initial and subse-
quent pain scoring are described in table 1.

Patient and injury characteristics
The primary injury characteristics of included patients 
are shown in table 2.

The proportions of injury type varied by age band—for 
example, sprains were more common in older age groups 
(6 years and older), lacerations were most common in 
2–5 years old, and injuries such as head injuries and 
burns/scalds showed a more even distribution across age 
groups. Full details are available as online supplemental 
appendix 3.

Mode of transport
Most patients (3578, 92%) self- presented or were brought 
by carers, with 170 (4.4%) conveyed by ambulance, 47 
(1.2%) were transferred from other ED’s and 9 (0.2%) 
came from GP/walk- in centre. This was unknown/not 
documented in 84 patients (2.2%). Prehospital analgesia 
was given to 818 (21%) of patients, this was highest in 

Table 1 Site characteristics and rates of documentation of prehospital analgesia, pain score and repeat pain score

Type Attendances Trauma
No of 
patients

Prehospital analgesia 
documented %

Pain score 
%

Repeat pain score % 
of all patients

District general hospital—
mixed adult and paediatric

<15 K TU 92 3 58 0

<15 K TC 92 63 62 10

15–24.99 K TU 90 32 87 9

15–24.99 K TU 74 96 70 8

25–34.99 K TU 81 81 35 16

25–34.99 K n 144 100 82 5

25–34.99 K TU 11 100 82 0

25–34.99 K TU 79 63 37 5

35–49.99 K TU 102 72 65 5

District general hospital—
paediatric

25–34.99 K TU 140 71 56 1

Tertiary centre—mixed adult 
and paediatric

<15 K n 40 90 60 3

15–24.99 K TC 169 81 6 0

15–24.99 K TC 104 94 97 15

25–34.99 K TC 129 75 59 8

25–34.99 K n 159 92 42 3

25–34.99 K TC 119 15 84 0

25–34.99 K TC 180 17 100 0

25–34.99 K TC 56 98 54 0

25–34.99 K TC 145 55 1 1

35–49.99 K TC 100 84 15 0

35–49.99 K TU 178 67 76 1

≥50 K TC 247 60 9 1

Tertiary centre—paediatric 15–24.99 K TU 94 100 97 12

35–49.99 K TC 58 97 97 5

35–49.99 K TC 160 88 63 1

35–49.99 K TC 124 94 36 2

35–49.99 K TC 61 15 2 0

35–49.99 K n 77 94 99 4

≥50 K TC 292 79 75 0

≥50 K TC 213 52 100 9

≥50 K TC 278 59 38 1

<25% 25%–74.9% ≥75%

n, Neither TU or TC, K=1000; TC, trauma centre; TU, trauma unit.

https://dx.doi.org/10.1136/bmjpo-2021-001273
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patients transferred from other EDs 53.2% (n=25), and 
children brought by ambulance 51.4% (n=89). The 
proportion was lower in children who self- presented at 
18.9% (n=674).

Time from injury to ED presentation varied, with 48% 
(n=1866) registering within 4 hours of injury, 10.3% 
(n=400) between 4–12 hours, 9.4% (n=366) between 12 
and 24 hours, and 14.2% (n=554) after more than 24 
hours.

Prehospital analgesia
Documentation of prearrival analgesia showed analgesia 
was administered to 818 patients (21%), 1831 patients 
(47.1%) had no analgesia, and 1239 (31.9%) did not 
have this information documented. There was a statistical 
relationship between mode of transport and if prehos-
pital analgesia was given (p<0.0001). The rate of prehos-
pital analgesia administration was greater for patients 
who arrived by ambulance or who were transferred 
from another ED 51.8% (95% CI 45.2% to 58.4%), than 
patients who presented by all other methods 19.2% (95% 
CI 17.9% to 20.5%) (p<0.001).

Pain assessment(s)
For 2235 patients (57.5%), a pain assessment was docu-
mented at some point during their ED attendance. This 
varied with a range of 1.4% to 100% (median 62%, IQR 
37.4%–83%) across sites (table 2). Of those with a docu-
mented pain assessment, 138 (6.2%) had a repeat pain 
assessment. The most frequently documented pain score 
was 0 (no pain), occurring in 41% of cases (table 3). A 
repeat assessment of pain was more likely to occur in 
patients with higher initial pain scores, or those who 
received analgesia in the ED (available in online supple-
mental appendix 4)

In the five sites which have local policy/guidelines 
on all aspects of pain assessment and management as 
described previously,16 the mean per cent of patients 
with pain scores recorded was 42.9% (95% CI 39.1% to 
46.7%). This compared with the six sites where there 
were no local guideline documents where the mean rate 
of patients with pain scores recorded was 47.3% (95% CI 
43.9% to 50.6%).

Table 2 Primary injury type (n=3888)

Injury type

Patients

No %

Sprain 777 20.0

Laceration 731 18.8

Contusion or abrasion 714 18.4

Fracture 665 17.1

Non- specific soft tissue injury 335 8.6

Minor head injury 231 5.9

Burn or scald 127 3.3

Pulled elbow 76 2.0

Other* 57 1.5

Dislocation 40 1.0

Fingertip/nailbed injury 25 0.6

No injury identified 87 2.2

Unknown/not documented 23 0.6

Total 3888 100

*Other=foreign body (n=18), bite or sting (n=14), dental trauma 
(n=14), muscle strain or tendon injury (n=10), electric shock (n=1)

Table 3 Initial pain score/assessment when performed (n=2235), and analgesia administration according to pain score

Initial ED pain 
score/assessment

Total patients (% 
of those with a 
documented pain 
assessment, n=2235)

Prehospital 
analgesia 
only
(%)

ED analgesia 
only
(%)

Prehospital and 
ED analgesia
(%)

No analgesia or 
unknown
(%)

Any analgesia 
in ED
(%)

0 or ‘no pain’ 916
(41.0)

121
(13.2)

132
(14.4)

27
(2.9)

636
(69.4)

159
(17.4)

1–3 or ‘mild pain’ 688
(30.8)

97
(14.1)

297
(43.2)

66
(9.6)

228
(33.1)

363
(52.8)

4–6 or ‘moderate 
pain’

456
(20.4)

49
(10.7)

255
(55.9)

76
(16.7)

76
(16.7)

331
(72.6)

7–10 or ‘severe pain’ 160
(7.2)

13
(8.1)

103
(64.4)

35
(21.9)

9
(5.6)

138
(86.3)

Pain reported but not 
scored

4
(0.2)

0
(0)

0
(0)

1
(25.0)

3
(75.0)

1
(25.0)

Performed but not 
recorded

11
(0.5)

2
(18.2)

4
(36.4)

1
(18.2)

4
(36.4)

5
(45.5)

All patients with a 
baseline pain score/
assessment

2235
(100.0)

282
(12.6)

791
(35.4)

206
(9.2)

956
(42.8)

997
(44.6)

ED, emergency department.

https://dx.doi.org/10.1136/bmjpo-2021-001273
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5Hartshorn S, et al. BMJ Paediatrics Open 2022;6:e001273. doi:10.1136/bmjpo-2021-001273

Open access

The time frame for performing repeat pain assess-
ments was not uniformly carried out in all centres. The 
median time interval between pain assessments in 122 
episodes of pain reassessment was 68.5 min (IQR 37.25–
110.75 min) with a range from 4 minutes to 254 minutes. 
In 29 instances where the pain was reassessed the interval 
was unknown as the time of one of the pain assessments 
was not documented. The length of stay in the ED was 
recorded in 94.8% of presentations (n=3648). The 
median length for the minor injury management was 
113 min (IQR 72–167 min).

Analgesia administration
An offer of analgesia was documented in 1812 patients 
(46.6%), of whom 1533 (84.6%) were administered 
analgesia. In just under half, it was not known whether 
analgesia had been administered (19.7%) or why it had 
not been given (27.4%). Table 4 shows the breakdown of 
administered analgesic agents.

Of the 1991 analgesic agents administered, 1067 
were given based on patient group directions (53.6%). 
Eighty- six patients (2.2%) (for 90 prescriptions) received 
an opiate, and one patient received intravenous ketamine. 
Twenty patients (0.5%) required procedural sedation 
during their attendance.

Analgesia administration stratified by baseline pain score
For patients with a pain score, the cumulative percentage 
of analgesia administration varied by pain score and 
time (figure 1). The higher the pain score, the greater 
the proportion that received analgesia (52.8% with mild 
pain, compared with 86.3% with severe pain).

Time to first analgesia, including subgroup analyses of 
those with moderate (n=456) and severe (n=160) pain 
is shown in figure 1. Only 197 (32%) of the 456 patients 
with moderate or severe pain received analgesia within 
20 min of arrival. Seventeen patients (10.6%) received an 
opiate as per RCEM guidelines.10

DISCUSSION
We have reported the outcomes of paediatric pain 
management across the PERUKI network. A pain assess-
ment was documented in under 60% of children with 
minor injury, re- assessment of pain was almost completely 
absent, and outcomes were missing in a substantial 
volume of patients, indicating that pain management 
and the associated outcomes have not been adequately 
addressed and prioritised within existing network struc-
tures and processes.

For a patient, nothing is as important as finding relief 
for severe pain,1 and tools exist for measuring (and 
guiding management of) this pain regardless of age.5 
Rates of initial pain assessment ranged widely, half of 
those presenting in severe pain received intravenous/
intranasal opioid, nitrous or ketamine, and only 11% 
had their pain formally reassessed. Repeat pain scoring 
occurred more frequently in patients with more severe 
initial pain and in those who received analgesia, but 

Table 4 Analgesic agents administered to patients during 
their ED attendance (n=1991)

Medication
No of 
patients

% of all 
patients 
(n=3888)

% of those 
receiving 
analgesia 
(n=1533)

Paracetamol PO 1116 28.7 72.8

Ibuprofen PO 734 18.9 47.9

Morphine PO 16 0.4 1.0

Codeine/codydramol/
dihydrocodeine PO

9 0.2 0.6

Diclofenac PO 4 0.1 0.3

Tramadol PO 1 0.0 0.1

Diamorphine IN 45 1.2 2.9

Fentanyl IN 13 0.3 0.8

Entonox/Nitrous oxide 
INH

15 0.4 1.0

Morphine IV 4 0.1 0.3

Paracetamol IV 2 0.1 0.1

Fentanyl IV 2 0.1 0.1

Ketamine IV 1 0.0 0.1

LAT gel TOP 23 0.6 1.5

Local anaesthetic eye 
drops TOP

2 0.1 0.1

Not documented 4 0.1 0.3

Total 1991

ED, emergency department; IN, intranasal; INH, inhaled; IV, 
intravenous; PO, per oral; TOP, topical.

Figure 1 Relationship between analgesia administration 
and time in all patients and patients with moderate and 
severe pain. ED, emergency department.
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overall rates were low. This suggests a lack of uniform 
assertive ED pain management across the network, with 
the source issue likely to be related to knowledge transla-
tion and culture.2 6 A previous PERUKI study identified 
that training was included in induction/orientation in 24 
sites (63%), professional development in 16 sites (42%), 
and pain/analgesia competencies were mandatory in 
15 sites (39%),15 implying that pain education is a low 
priority for over 50% of responding institutions.

One- third of the patients did not have documentation 
regarding prehospital analgesia, a rate mirrored in a 
recent RCEM audit.10 Rates of analgesia administration 
prior to ED arrival are likely to be genuinely suboptimal, 
with only one- fifth of patients being treated before arrival 
in this study. This is particularly the case when children 
self- present or are brought by parents/carers. A whole 
system approach for public health strategies to educate 
and empower parents about their role in appropriate 
analgesia administration may therefore be beneficial.19 
However, further research is required to understand the 
reasons why rates of analgesia administration is so low in 
this situation is essential, in order to inform the develop-
ment of any such resources. In cases where the patient 
had been previously seen by a healthcare provider 
(general practitioner, ambulance, walk- in centre or 
transferred from another ED) the rate of analgesia was 
51.5% (n=111/229), in keeping with previous studies in 
prehospital paediatric analgesia in the UK20 and higher 
than 26% previously noted in Ireland.21 There is a neces-
sity to further investigate the system wide lack of docu-
mentation of prehospital analgesia in 31.9% of cases 
with severe/moderate pain. The health system network 
wide strategy must consider pain outcomes when pain 
management inside and outside the hospital (including 
at home, by prehospital emergency services and referring 
institutions) has been sufficiently demonstrated.

Local structures and processes must also be centred 
on achieving optimal pain outcomes. A recent systematic 
review which aimed to identify existing quality indicators 
for assessment and treatment of pain in EDs identified 
three structure related indicators.22 Our adapted frame-
work included 10 structures, 8 processes and 4 outcomes 
related to paediatric pain management (online supple-
mental appendix 2). There is a need for a clear health 
system network wide strategy, with a person- centred 
focus, which details out both the structures and processes 
needed to achieve optimal outcomes.1 Therefore, we 
recommend further stakeholder consensus on the core 
structures and processes across the network to best 
achieve optimal outcomes and this would provide the 
basis of future improvement.

RCEM has introduced a national quality improve-
ment project for 2021/2022 on ‘Pain in Children’ with 
data entry commencing October 2021 with the project 
anticipated to last for a year.23 The results of this project 
including the benefits and the sustainability of improve-
ments are awaited. We advocate is the introduction of 
national measures for pain assessment and management 

similar to the previous national improvements imple-
mented in sepsis management. This would allow compar-
ison between sites and could supports improvements 
in the quality of services motivated by fiscal incentives. 
Another avenue which we feel warrants further explo-
ration involves giving ownership of pain reporting and 
control to families.

We have identified fundamental gaps in structures and 
processes that have resulted in the suboptimal outcomes. 
A strength of this study is that we have paired this study 
to the related structures .15 This study included patients 
aged from birth to 15 years (prior to their 16th birthday), 
with a range of nociceptive injuries, allowing for general-
isable conclusions about pain practices for almost 4000 
paediatric ED patient episodes related to minor injury.

Limitations
The most significant limitation is that this was a retro-
spective analysis of clinical notes, rather than prospective 
data capture. This data collection method represents the 
‘real world’ collection of data points (or lack thereof) 
representing the patient journey and would be less 
prone to the Hawthorne effect. The retrospective nature 
of the study meant that not all elements of the adapted 
framework could be analysed and the adapted framework 
(online supplemental appendix 2) requires further vali-
dation. For certain data parameters, there was a relatively 
large proportion of ‘unknown’ responses, due to lack of 
documentation by existing structures and processes. It 
is recognised from clinical audit that documentation, or 
lack thereof, may not capture actual practice, therefore 
some results may underestimate or overestimate perfor-
mance at our EDs. The absence of data is itself a critical 
finding and a key recommendation for improvement. 
For example, patients with moderate or severe pain anal-
ysis might not include patients who may have received 
prehospital analgesia shortly before arrival as this was 
not documented in 31.9% of cases. The retrospective 
methodology employed also meant that we were limited 
to assessing analgesia that was documented in chart 
prescriptions and would not capture analgesia which 
was offered but was declined. Non- pharmacological 
methods, such as ice packs, splints and slings, are impor-
tant modes of pain relief, but lack of routine documen-
tation of these practices meant that we were unable to 
assess their use across sites. A future prospective study 
is needed to gain more granular detail into structures, 
processes and outcomes relating to pain management 
across the PERUKI network.

The service evaluation was conducted for a single week 
in the winter, and we have not assessed any seasonal varia-
tion in pain processes at times when there are changes in 
total attendances and changes in relative proportions of 
injuries compared with illness.

Our approach allowed us to gain an understanding of 
key variations of the pain assessment and management 
in sites across the PERUKI network. This study did not 
obtain information on the clinical record systems used 

https://dx.doi.org/10.1136/bmjpo-2021-001273
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and the qualifications of staff. We did not evaluate patient, 
parental or healthcare worker satisfaction, which are all 
key outcome measures. This limits the ability to fully eval-
uate the outcomes of paediatric pain management across 
the PERUKI network. However, this outcome was not 
feasible owing to its retrospective design.

CONCLUSIONS
To advance improvements in paediatric pain manage-
ment more research is required to determine the core 
structures and processes that contribute to optimal 
outcomes. We recommend that the effectiveness and 
feasibility of each recommendation is considered. Struc-
tures and processes across the network do not support 
optimal outcomes.
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