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Background: Torus (buckle) fractures of the wrist are the most common fractures in children involving
the distal radius and/or ulna. It is unclear if children require rigid immobilisation and follow-up or
would recover equally as well by being discharged without any immobilisation or a bandage. Given the
large number of these injuries, identifying the optimal treatment strategy could have important effects
on the child, the number of days of school absence and NHS costs.

Objectives: To establish whether or not treating children with a distal radius torus fracture with the
offer of a soft bandage and immediate discharge (i.e. offer of a bandage) provides the same recovery,
in terms of pain, function, complications, acceptability, school absence and resource use, as treatment
with rigid immobilisation and follow-up as per usual practice (i.e. rigid immobilisation).

Design: A pragmatic, multicentre, randomised controlled equivalence trial.

Setting: Twenty-three UK emergency departments.
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ABSTRACT

Participants: A total of 965 children (aged 4-15 years) with a distal radius torus fracture were
randomised from January 2019 to July 2020 using a secure, centralised, online-encrypted
randomisation service. Exclusion criteria included presentation > 36 hours after injury, multiple injuries
and an inability to complete follow-up.

Interventions: A bandage was offered to 489 participants and applied to 458, and rigid immobilisation
was carried out in 476 participants. Participants and clinicians were not blinded to the treatment allocation.

Main outcome measures: The pain at 3 days post randomisation was measured using the Wong-Baker
FACES Pain Rating Scale. Secondary outcomes were the patient-reported outcomes measurement
system upper extremity limb score for children, health-related quality of life, complications, school
absence, analgesia use and resource use collected up to 6 weeks post randomisation.

Results: A total of 94% of participants provided primary outcome data. At 3 days, the primary outcome
of pain was equivalent in both groups. With reference to the prespecified equivalence margin of 1.0,
the adjusted difference in the intention-to-treat population was -0.10 (95% confidence interval -0.37
to 0.17) and the per-protocol population was -0.06 (95% confidence interval -0.34 to 0.21). There was
equivalence of pain in both age subgroups (i.e. 4-7 years and 8-15 years). There was no difference in
the rate of complications, with five complications (1.0%) in the offer of a bandage group and three
complications (0.6%) in the rigid immobilisation group. There were no differences between treatment
groups in functional recovery, quality of life or school absence at any point during the follow-up.
Analgesia use was marginally higher at day 1 in the offer of a bandage group than it was in the rigid
immobilisation group (83% vs. 78% of participants), but there was no difference at other time points.
The offer of a bandage significantly reduced the cost of treatment and had a high probability of
cost-effectiveness at a willingness-to-pay threshold of £30,000 per quality-adjusted life-year.

Limitations: Families had a strong pre-existing preference for the rigid immobilisation treatment.
Given this, and the inability to blind families to the treatment allocation, observer bias was a concern.
However, there was clear evidence of equivalence.

Conclusions: The study findings support the offer of a bandage in children with a distal radius torus fracture.

Future work: A clinical decision tool to determine which children require radiography is an important
next step to prevent overtreatment of minor wrist fractures. There is also a need to rationalise
interventions for other common childhood injuries (e.g. ‘toddler’s fractures’ of the tibia).

Trial registration: This trial is registered as ISRCTN13955395 and UKCRN Portfolio 39678.

Funding: This project was funded by the National Institute for Health and Care Research (NIHR)
Health Technology Assessment programme and will be published in full in Health Technology
Assessment; Vol. 26, No. 33. See the NIHR Journals Library website for further project information.
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Plain English summary

Background

Torus fractures (also called buckle fractures) of the wrist are the most common type of broken bone in
children, affecting 60,000 children in the UK per year. They are the mildest form of broken bone, in which
the bone crushes (or buckles). Despite these fractures being so common, there is no ‘standard treatment’.
The traditional treatment is to use a plaster cast and arrange outpatient follow-up. Recent medical
research has suggested that wearing a bandage, or even having no treatment, might result in

similar healing.

In this study, we looked into whether or not a bandage (which was optional to wear) and no further
follow-up resulted in the same recovery as a hard splint and usual follow-up.

A total of 965 children aged 4-15 years from 23 emergency departments in the UK took part in the
study. Children were evenly divided between the bandage and hard splint groups in a process called
randomisation. Prior to the study, families told us that managing pain after injury was the most
important issue to them. We asked children and their families to tell us about pain, recovery using the
arm, quality of life, complications encountered and school absences. We also looked at the financial
costs to families and the NHS.

What did the trial find?

The two treatments resulted in the same outcomes. The majority of those offered a bandage chose

to wear it immediately. There was no difference at all in the levels of pain between those treated

with a hard splint and usual outpatient follow-up and those offered a bandage and discharge (i.e. no
further follow up) from hospital the same day. Similarly, there was no difference in the recovery using
the arm, quality of life, complications encountered or school absences. There was a very slight increase
in pain killer use in the bandage group at day 1, but not at any other time point. Overall, the cost of
the offer of a bandage was slightly lower for families and the NHS.

In conclusion, the findings of this study support offering a bandage to be used at the discretion of
families to treat children with a torus fracture of the wrist.
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Scientific summary

Background

Torus (buckle) fractures of the radius with or without involvement of the ulna are the most common
fractures in children, with around 60,000 injuries per year in the UK. Although a fracture in adults
leads to a complete disruption of the cortex of the bone, children’s bones can crush or ‘buckle’ such
that there is deformation but no break in the cortex. These fractures are at a low risk of complications
or deformity, and almost universally heal well.

There is considerable variation in the management of torus fractures. Some clinicians advocate rigid
immobilisation (i.e. cast/splint) with outpatient follow-up. They argue that this maximises pain relief,
and minimises the occurrence of complications, such as refracture. However, others argue that children
with these injuries would recover equally well without any immobilisation and advocate early discharge
without the need for outpatient follow-up.

The 2016 National Institute for Health and Care Excellence (NICE) guideline for non-complex fractures
recommended a trial to overcome the uncertainties and to determine if no immobilisation and immediate
discharge is as good as rigid splint immobilisation and outpatient follow-up [National Institute for Health
and Care Excellence (NICE). Fractures (Non-Complex): Assessment And Management. NG38. London: NICE;
2016]. Given the high frequency of these injuries, identifying the optimal treatment strategy could have
important effects on childhood pain, the number of days of school absence and the cost to the NHS.

Objectives

The aim of this pragmatic, randomised equivalence trial was to establish whether or not treating
children with a torus fracture of the distal radius with the offer of a soft bandage and immediate
discharge (i.e. offer of a bandage) provides the same recovery as treating them with rigid

immobilisation and follow-up as per the protocol of the treating centre (i.e. rigid immobilisation).

The primary objective of the randomised controlled trial was to estimate observed differences in the
Wong-Baker FACES Pain Rating Scale (‘Wong-Baker Scale’) scores between the offer of a bandage and
rigid immobilisation at 3 days post randomisation.

The secondary objectives were to:

® assess differences in the Wong-Baker Scale scores between trial treatment groups at 1 day, 7 days,
3 weeks and 6 weeks post randomisation

® determine differences in the use of regular analgesia between trial treatment groups at 1 day,
3 days and 7 days post randomisation.

® quantify and draw inferences on functional recovery using the patient-report outcomes
measurement system (PROMIS) upper extremity limb score for Children Computer Adaptive Test
between the trial treatment groups at 3 days, 7 days, 3 weeks and 6 weeks post randomisation

® quantify and draw inferences on observed differences in health-related quality of life (HRQoL) using
the EuroQol-5 Dimensions, youth version (EQ-5D-Y), between trial treatment groups at 3 days,
7 days, 3 weeks and 6 weeks post randomisation

® determine differences in the number of days of school absence between trial treatment groups up
to 6 weeks post randomisation

® determine differences in the complication rate between trial treatment groups, including the need
for further hospital attendance up to 6 weeks post randomisation

Copyright © 2022 Perry et al. This work was produced by Perry et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social
Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.

XXi



XXii

SCIENTIFIC SUMMARY

® investigate, using appropriate statistical and economic analysis methods, the resource use and
comparative cost-effectiveness between trial treatment groups during the first 6 weeks
post randomisation.

Methods

The study was a pragmatic, multicentre, randomised controlled equivalence trial within emergency
departments treating children. All children aged 4-15 years presenting at a recruiting centre with

a radiologically confirmed torus fracture of the distal radius were potentially eligible for inclusion.
After agreeing to participate in the study, parents were asked to provide informed consent, and
children from 8 years of age were invited to provide assent. The trial was separately powered to assess
equivalence in two age groups (4-7 years and 8-15 years). A randomisation sequence, stratified by
age and recruitment centre, was produced and administered through a secure web-based service.

The random allocation was 1: 1 to the rigid immobilisation group or to the offer of a bandage group.
Trial participants and the treating clinician could not be blinded to the treatment allocation.

The offer of a bandage included a simple gauze bandage to use at the families’ discretion, and
encompassed immediate discharge from the emergency department without subsequent outpatient
follow-up. Rigid immobilisation could include hard casts, soft casts, backslabs or pre-contoured
removable splints, and encompassed follow-up as per the protocol of the treating centre.

Follow-up was through a web link sent to families by text message and/or e-mail at the prespecified
follow-up time points. Participants were followed up to 6 weeks, with questionnaires at 1, 3 and 7 days
and then 3 and 6 weeks post randomisation. The questionnaires were administered centrally using a
bespoke software application. If the participant indicated a return to hospital or potential complication,
then the hospital was prompted to complete a complication form. The Wong-Baker Scale was self-
reported in all participants. In participants aged < 8 years, other outcomes were proxy reported. The
PROMIS and EQ-5D-Y was self-reported by participants aged > 8 years. In addition, at the prespecified
time points, information was requested with regard to resource use, complications and school absence.

Outcome

The main analysis investigated the difference in the primary outcome measure, the Wong-Baker Scale,
at 3 days post randomisation. The stratified randomisation procedure ensured balance in the recruitment
centres and age groups between study interventions. The within-trial economic evaluation was conducted
in line with the reference case required by NICE, such that costs were estimated from an NHS and
Personal Social Services perspective, and health utilities were derived from the EQ-5D-Y instrument,
using UK tariffs for adults in the absence of child-specific tariffs.

Results

A total of 965 children were randomised from January 2019 to July 2020 from 23 UK emergency
departments treating children. In total, 300 children were in the 4-7 years age group and 665 children
were in the 8-15 years age group. The primary outcome was completed for 908 (94.1%) participants.

The Wong-Baker Scale score at 3 days post randomisation was equivalent for both treatment groups.
With reference to the prespecified equivalence margin of 1.0, the adjusted difference in the intention-
to-treat population was -0.10 [95% confidence interval (Cl) -0.37 to 0.17] and that for the per-protocol
population (analysis by treatment received) was -0.06 (95% Cl -0.34 to 0.21). The trial was separately
powered to assess equivalence in two age groups (i.e. 4-7 years and 8-15 years) and there was
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equivalence in both of these subgroups. Similarly, there was evidence of equivalence in the Wong-Baker
Scale score at all secondary follow-up time points throughout the trial.

There was no difference in the rate of complications, with five complications (1.0%) in the offer of

a bandage group and three complications (0.6%) in the rigid immobilisation group. Seven of these
complications were treatment changes owing to a change in the fracture diagnosis after randomisation
and one was a refracture. No complications required intervention beyond the application of a plaster
cast without the need for manipulation.

There were no differences between the two groups in functional recovery or HRQoL at any point
during follow-up. The median school absence was 1.5 days (interquartile range 1-2 days), which was
the same in both intervention groups. There was a small but statistically significant difference in

the use of analgesia at day 1, which was slightly higher in the offer of a bandage group than in the
rigid immobilisation group (83% vs. 78% use), but there was no difference at other time points.
Parental satisfaction at day 1 was slightly better (extremely satisfied vs. very satisfied) in the rigid
immobilisation group than in the offer of a bandage group, but there was no difference by 6 weeks
post randomisation.

Using a bandage instead of rigid immobilisation resulted in a small but statistically significant saving

of £12.55 (95% Cl £5.30 to £19.51). The incremental cost-effectiveness ratio in the base-case analysis
was -£10,680 per quality-adjusted life-year gained, which indicated that the offer of a bandage had
lower costs and marginally better outcomes than provision of rigid mobilisation. The offer of a bandage
significantly reduced the cost of treatment and had a high probability of cost-effectiveness at a
willingness-to-pay threshold of £30,000 per quality-adjusted life-year.

Conclusions

There was clear evidence of equivalence in reported pain between those children treated with the
offer of a bandage and those treated with rigid immobilisation. There was no difference in the rate of
complications, functional recovery, HRQoL or school absence. The offer of a bandage is very likely to
be cost-effective.

In conclusion, the offer of a bandage and immediate discharge from hospital was equivalent to rigid
immobilisation, with a clear economic benefit.
Trial registration

This trial is registered as ISRCTN13955395 and UKCRN Portfolio 39678.

Funding

This project was funded by the National Institute for Health and Care Research (NIHR) Health
Technology Assessment programme and will be published in full in Health Technology Assessment;
Vol. 26, No. 33. See the NIHR Journals Library website for further project information.
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Chapter 1 Introduction

arts of this report are reproduced or adapted from Perry et al.! This is an Open Access article

distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license,
which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided
the original work is properly cited. See: http://creativecommons.org/licenses/by/4.0/. The text below
includes minor additions and formatting changes to the original text.

Background

In the UK, there are 250,000 fractures in children each year, with one-third of individuals sustaining a
fracture during their childhood.2 The rate of childhood fractures is so high that, among adults, it is surpassed
by the rate among women aged > 85 years only; in no age group is the rate of fractures in men higher than
that in children.2 Torus (buckle) fractures of the distal radius are the most common fractures in children.?

Children’s bones are very flexible compared with adult bones. In adults, a fracture leads to a complete
disruption of the cortex of the bone, such that the broken bone is usually unstable and needs support
from a cast or even surgical fixation. However, in children, the bones can crush or ‘buckle’, such that there
is deformation but no break in the cortex. These fractures are at a low risk of complications or deformity
in those who are skeletally immature and the fractures almost universally heal well.# Torus fractures of
the distal radius (i.e. when the radius bone ‘buckles’) are the most frequently seen torus fractures.

There is considerable variation in the management of torus fractures. Treatment can include plaster cast
immobilisation or the use of a removable rigid splint or more flexible splints. The differences in practice
arise from a long-standing doctrine saying that fractures should be treated by rigid immobilisation> and a
simpler treatment method has not yet been widely implemented, despite evidence suggesting that they are
frequently as effective, or perhaps even more effective.t-1© The proponents of rigid forms of immobilisation
(i.e. cast/splint) argue that these maximise pain relief and minimise the occurrence of complications (i.e.
refracture). However, there is growing evidence showing an absence of complications even with less rigid
constructs and growing acceptance that rigid immobilisation may not improve pain control, may inhibit the
return to normal function, and that patients may safely be discharged at diagnosis.?1112

The most comprehensive review of the evidence is a 2018 Cochrane review, which identified the
quality of the evidence on treatments for treating wrist fractures in children as low or very low.13

Ten randomised controlled trials (RCTs) have investigated different types of immobilisation, including an
aggregate of 695 children with buckle fractures or similar minimally displaced stable fractures. Six trials
compared a removable splint with a cast,¢-81914 and four [one unpublished: Jones S, Smith |, Jones MW.
Treatment of distal radius buckle fractures, British Orthopaedic Congress, 2001, poster abstract no. 41.]
compared a bandage with a cast.’>-17 No trials have compared a bandage with a removable splint, or
considered ‘no treatment’. The recovery appeared broadly similar regardless of treatment, but little
attention had been given to patient-reported outcomes. Insufficient evidence was available to assess the
time taken to resume usual physical activities, pain or satisfaction. Two RCTs,*!t involving 404 children,
investigated the effect on recovery of the location where casts were removed - either in hospital or, in
the case of a ‘soft cast’ or ‘half-cast’, at home. There were no refractures or complications, but there was
low-quality evidence for greater parent satisfaction in the home removal group. To our knowledge, no
further RCTs have been published since this Cochrane review.

The 2016, the National Institute for Health and Care Excellence (NICE) guideline for non-complex
fractures made recommendations on the management of these injuries.’® The NICE review concluded
that torus fractures of the distal radius should not be immobilised in a non-removable rigid cast, and
advocated discharge from the emergency department (ED) without the need for outpatient follow-up.
NICE recommended that bandaging or soft casts should be the mainstay of treatment for torus

Copyright © 2022 Perry et al. This work was produced by Perry et al. under the terms of a commissioning contract issued by the Secretary of State for Health and Social
Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution,
reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. For attribution the
title, original author(s), the publication source - NIHR Journals Library, and the DOI of the publication must be cited.


http://creativecommons.org/licenses/by/4.0/

INTRODUCTION

fractures, but questioned whether or not any treatment was necessary at all. NICE recommended a
trial to determine the optimal treatment for torus fractures as one of the five research priorities within
the non-complex fracture review, particularly addressing whether or not no immobilisation was as
efficacious as bandages or splinting.

Despite the available evidence and guidelines supporting a move away from cast immobilisation and
outpatient follow-up, a recent survey of practice in 100 UK EDs demonstrated that 40% of EDs were
using casts in the treatment of this fracture, and 60% were arranging outpatient clinic follow-up.1°
Similarly, a survey in Ireland found that 70% of EDs were using traditional casts and clinic follow-up.
Internationally, recent studies from the USA and Australia have demonstrated very high rates of cast
immobilisation and follow-up, with associated high rates of radiographical follow-up.7814

Given the very large number of these injuries, identifying the optimal treatment strategy could have
profound effects on childhood pain, the number of days of school absence and the cost to the NHS. Even
apparently minor modifications in the care pathway of a very common fracture, such as discontinuing the
use of manufactured wrist splints or reducing follow-up, could have very large financial implications
across the NHS. A multicentre trial is likely to have wider financial benefits by promoting best practice
across the NHS, such as reducing the reliance on follow-up outpatient visits and follow-up radiography.

We initially planned a trial to address the NICE research recommendation, comparing ‘no immobilisation’
with ‘bandages or splinting’. However, early participation from families revealed that this trial was
unlikely to recruit successfully, as families felt that ‘no intervention’ was unacceptable, favouring the
offer of a bandage even if it were not used. The trial interventions were, therefore, adapted based on the
recommendation of parents and young people to replace ‘no intervention’ with the offer of a bandage.

Objectives

The aim of this project was to establish whether or not treating children with a torus fracture of
the distal radius with the offer of a soft bandage and immediate discharge (i.e. offer of a bandage)
provides the same recovery, in terms of pain and function, as treating them with rigid immobilisation
and follow-up as per the protocol of the treating centre (i.e. rigid immobilisation).

The primary objective was to quantify and draw inferences on observed differences in the Wong-Baker
FACES Pain Rating Scale (‘Wong-Baker Scale’) scores between the offer of a bandage and rigid
immobilisation at 3 days post randomisation.

The secondary objectives were to:

1. assess differences in the Wong-Baker Scale scores between trial treatment groups at 1 day, 7 days,
3 weeks and 6 weeks post randomisation

2. determine differences in the use of regular analgesia between trial treatment groups at 1 day,

3 days and 7 days post randomisation.

3. quantify and draw inferences on functional recovery using the patient-report outcomes
measurement system (PROMIS) upper extremity limb score for Children Computer Adaptive Test
between the trial treatment groups at 3 days, 7 days, 3 weeks and 6 weeks post randomisation

4. quantify and draw inferences on observed differences in health-related quality of life (HRQoL) using
EuroQol-5 Dimensions, youth version (EQ-5D-Y), between trial treatment groups at 3 days, 7 days,
3 weeks and 6 weeks post randomisation

5. determine differences in the number of days of school absence between trial treatment groups up
to 6 weeks post randomisation

6. determine differences in the complication rate between trial treatment groups, including the need
for further hospital attendance up to 6 weeks post randomisation

7. investigate, using appropriate statistical and economic analysis methods, the resource use and
comparative cost-effectiveness between trial treatment groups during the first 6 weeks
post randomisation.
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Chapter 2 Methods

he final protocol (reproduced with permission of The British Editorial Society of Bone & Joint
Surgery?®?) and the statistical and health economic analysis plan (reproduced with permission of
The British Editorial Society of Bone & Joint Surgery2) have been published and some of the content
has been reproduced in this monograph. These are Open Access publications distributed under the terms
of the Creative Commons Attribution CC BY-NC-ND 4.0 licence, which permits others to copy and
redistribute the material in any medium or format, provided the original work is properly cited. See:
https://creativecommons.org/licenses/by-nc-nd/4.0/. All protocol versions can be found on the National
Institute for Health and Care Research (NIHR) Health Technology Assessment (HTA) Journals Library
website.2! See Appendix 2, Table 32, for the summary of changes implemented with each protocol version.

Throughout this publication, the term ‘parent’ means parent or guardian, as appropriate.

Trial design

All children aged 4-15 years with a radiologically confirmed torus fracture of the distal radius were
potentially eligible for inclusion. Randomisation, stratified by recruitment centre and age, was
facilitated through a computer randomisation service provided by the Oxford Clinical Trials Research
Unit (OCTRU). Patients were randomly allocated 1: 1 to either the offer of a bandage group or the
rigid immobilisation group.

The primary outcome was the Wong-Baker Scale score, which was assessed at days 1, 3 and 7,

as well as weeks 3 and 6 post randomisation. Functional and quality-of-life outcome data were
collected using the PROMIS and EQ-5D-Y questionnaires at days 3 and 7 and at weeks 3 and 6 post
randomisation. Data on the number of complications, the number of days of school absence and a
resource use questionnaire were collected over the initial 6 weeks period post randomisation. Case
report forms were completed electronically with data received centrally by the University of Oxford.

Participants

Patients were screened in the ED from the participating trial recruitment centres. It was anticipated
that there would be a large seasonal variation in the number of screened and recruited participants as,
in contrast to adults, children suffer more fractures in mid-summer than in mid-winter (approximately
three times more), with weather being significantly related to the number of fractures as it is correlated
with the time spent playing outside.2? Recruitment centres were directed to screen all patients meeting
the inclusion criteria for the study, with a poster (see Appendix 3) detailing the eligibility criteria to
clinicians. The number of eligible and recruited patients, as well as the number of patients who declined
consent, were recorded.

Inclusion criteria
Patients were eligible for inclusion in the FORCE (FOrearm fracture Recovery in Children Evaluation)
trial if:

® There was radiographical evidence of a torus fracture of the distal radius whereby there was a cortical
deformation within the distal third of the radius but no break in the cortex. These could be associated
with an ipsilateral fracture to the ulna (the ulna fracture could be buckle, greenstick or otherwise).

® They were aged 4-15 years.

® Randomisation could occur at a recruitment centre that was able to definitively treat the injury
(e.g. an ED).
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Exclusion criteria
Patients were excluded from this trial if:

® The injury had occurred > 36 hours previously.

® The treating clinician judged that there was a cortical disruption of the radius on radiographs
(i.e. a greenstick fracture).

® The patient had sustained an additional fracture at the time of the index fracture (with the
exception of ipsilateral ulna fractures). Any child with bilateral torus fractures was
therefore excluded.

® There was evidence that the patient and/or parent would be unable to adhere to trial procedures or
complete follow-up, such as insufficient English-language comprehension, developmental delay or a
developmental abnormality, or no parental access to a mobile phone with internet access.

Consent

Recruitment took place in 23 recruitment centres in England from 21 NHS trusts that treated children
with torus fractures of the distal radius. Eligible patients were identified by the clinical team. After
introduction of the study concept by the clinical team, a member of the local research team presented
the patient and parents with age-appropriate participant information sheets or online study information
and verbal explanation of the trial procedures. The patient/parent were then given the opportunity

to discuss any issues related to the trial with the local research team and their family and friends.

The parent was then asked to sign an electronic informed consent form, and children from the age of

8 years were invited to sign an electronic assent form. Assent was taken where appropriate; however,
the absence of assent did not exclude the patient from the study if consent had been obtained from the
parent. If a child indicated that they did not want to take part, the child was not included in the study.

The FORCE trial was part of an ongoing NIHR-funded Study Within A Trial (SWAT) [TRials Engagement
in Children and Adolescents (TRECA) NIHR Health Services and Delivery Research 14/21/2123]
investigating the effects of the mode of information delivery to children and parents. The FORCE trial
was one of a number of host trials embedding the TRECA intervention. Recruitment centres were
randomised as clusters. All patients and parents received the same content, with information presented
differently - either in paper format or through electronic multimedia information. Full details of the
SWAT will be published elsewhere.2*

Decline consent and withdrawals

Participants (or their parents) were able to decline consent initially or withdraw consent for the trial at
any time without prejudice. A decision to decline consent or withdraw did not affect the standard of
care the patient received. Participants (or their parents) could withdraw by contacting the central
research team by telephone or e-mail. If a patient withdrew, any data collected up until the time of
withdrawal were retained by the research team and included in the final analysis. Withdrawn patients
or patients deemed ineligible after randomisation were not replaced.

Randomisation

Those patients who consented to take part in the trial had their treatment allocated using a secure,
centralised, online-encrypted randomisation service provided by OCTRU. All hospital treatment areas
had access to the internet so accessed the randomisation service in real time (i.e. there were no delays
in patient treatment).

Consented participants were randomised to one of two treatment groups (1: 1). Randomisation was
implemented using stratification by centre and age (4-7 years and 8-15 years), with randomisation

schedules prepared by the trial statistician using variable block sizes of 2, 4 and 6, and embedded in
the online system.
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Stratification by centre helped to ensure that any clustering effect related to the centre was equally
distributed in the trial groups. The catchment area (i.e. the local population served by the hospital) was
similar for all of the hospitals; each hospital was a children’s injury unit dealing with these fractures on
a daily basis. All of the recruitment centres, and indeed all hospitals throughout the NHS, use these
techniques as part of their normal practice (i.e. staff were already equally familiar with both forms of
treatment). This could not eliminate the clinician-specific effect of an individual at any one recruitment
centre.?> However, as the procedures were commonplace across the NHS, many clinicians were
involved in the management of this group of patients (probably between 20 and 50 clinicians at each
recruitment centre, including consultants, trainees and specialist nurses). Therefore, it was anticipated
that each individual clinician would treat a handful of those enrolled in the trial only, reducing the risk
of a clinician-specific effect on the outcome in any one recruitment centre.

Stratification on the basis of age ensured that the treatments were balanced across the age groups.
This took into account differences in the properties of the primary outcome by age, with the score
tending to linearity in those > 8 years old, but behaving non-linearly for those aged < 8 years.2¢
Furthermore, there was a discontinuity within the secondary outcome instruments (i.e. self-reports
for those in the older group and proxy reports for those in the younger group). The trial therefore
considered children aged 4-7 years separately from those aged 8-15 years to ensure the maximum
validity of the result generated and to maximise the generalisability of the trial results.

Blinding

Participants and their parents could not be blind to their treatment. The treating clinician was, of
course, not blind to the treatment they were providing. However, the treating clinical team did not
take part in the follow-up assessment of the participants. The outcome data were collected directly
from the participant and/or their parent.

Trial treatments

All of the hospitals involved in this trial were familiar with both treatment techniques. All of the
participants received analgesia at the discretion of the treating clinician, as per local guidelines. In the
absence of local guidelines, clinicians were advised to adhere to the Royal College of Emergency
Medicine best practice guidelines for the management of acute pain in children.?”

This trial compared two approaches to treating torus fractures of the distal radius in children: the offer
of a soft bandage and immediate discharge, or rigid immobilisation and follow-up as per the protocol of
the treating centre.

The offer of a soft bandage and immediate discharge

A simple bandage, such as a gauze bandage or similar, was offered to participants. Whether or not to
use, and when to discontinue the use of, the bandage was at the discretion of the child and their parents.
For those choosing to use the bandage at the outset, this was applied in the ED. The bandage technique
involved application to the wrist from the middle of the forearm to the level of the metacarpophalangeal
joints. For those choosing not to use the bandage at the outset, a bandage was offered should they wish
to apply this at home. Participants were discharged from the ED with no further planned outpatient
follow-up (as per NICE guidance!8). It was advised that the child could return to activities as pain
allowed, a point of contact for any ongoing concern was provided and no specific restrictions on
movement were in place. It was advised that the bandage should not be worn for more than 3 weeks.
Details were sought from the patient and/or parent related to the duration that the bandage was worn.
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Rigid immobilisation and follow-up as per the protocol of the treating centre

A rigid splint was applied that was either manufactured to conform to the wrist (e.g. futura splints) or
was moulded to conform the wrist (e.g. backslab, plaster cast). The study was pragmatic and the exact
type of splint was not prescribed to treating clinicians. A record was made of the type of splint used.
Treatment advice and follow-up was as per the usual practice of the treating centre. Details were
sought from the patient and/or parent related to the duration that the rigid immobilisation was worn.

Rehabilitation
Physiotherapy did not typically form a part in the management of these injuries, and no specific
guidelines were offered to clinicians or patients.

Outcome measures

Outcomes from participants were collected at regular intervals during the 6-week follow-up period
(Table 1 shows the collection times for all of the trial outcomes).

Primary outcome

The primary outcome measure for this study was the Wong-Baker Scale,28 which is a validated self-
reported tool. It is an ordinal assessment of pain using a series of six facial expressions to illustrate the
degree of pain intensity. A numerical rating is assigned to each face (from 0, ‘no hurt’, to 10, ‘hurts
worst’). It has been validated for use among children aged > 3 years, including in the paediatric ED,?
with its use being most established in those aged > 5 years.63° It has been identified as an excellent
measure of pain when estimating the effect of treatments in the ED, and is highly correlated with the
visual analogue scale (VAS) (r =0.90; p < 0.001).22 The test-retest reliability is excellent (r = 0.90;

p < 0.001).3t The Wong-Baker Scale is widely used in clinical practice, forming part of the Royal
College of Emergency Medicine ‘composite tool for the assessment of pain in children’ produced in
2013 as part of a best practice guideline,'® and was recently specifically highlighted for use by the
NICE major trauma guidelines.32

Secondary outcomes
The secondary outcome measures in this trial were as follows.

Functional recovery: patient-reported outcomes measurement system (PROMIS Bank v2.0)
upper extremity limb score for Children Computer Adaptive Test

Patient-reported outcomes measurement system is a collection of patient-reported health status tools
available for children and adults that were developed in collaboration with the US National Institute

TABLE 1 Measurement time points for each of the trial outcomes

Time point

Outcome Baseline Day 1

Wong-Baker Scale score X X X X X X
Functional recovery - PROMIS X X X X X
Analgesia use X X X

EQ-5D-Y score X X X X X
Days absent from school X X
Complications X
Health-care use X X X

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/BDNS6122 Health Technology Assessment 2022 Vol. 26 No. 33

for Health to be disease non-specific.3® These tools can be administered to healthy children as well

as to children with a variety of chronic health conditions. These tools are self-reported by those aged

> 8 years and proxy reported in those aged < 8 years. PROMIS is available in full (30 questions), in
short form (eight questions) or as a Computer Adaptive Test (average of eight questions). A Computer
Adaptive Test enables the answer from one question to inform the choice of the next question, so each
child completing a Computer Adaptive Test answers a distinct set of questions to arrive at their score.

Analgesia use

In patients with torus fractures, pain is usually controlled with simple analgesics such as paracetamol
or ibuprofen. Patients are typically asked to purchase these over the counter, but outside pharmacy
hours they may be given a short supply in hospital. Information concerning the use (i.e. yes/no) and
type of analgesia (i.e. paracetamol, ibuprofen, other) in the last 24 hours was collected on days 1, 3 and
7 post randomisation. This information was self-reported by participants aged 8-15 years and proxy
reported for those aged 4-7 years.

Quality of life: EQ-5D-Y

This is the child-friendly version of the EuroQol-5 Dimensions, three-level version (EQ-5D-3L), which
has been especially adapted in terms of language for children aged 8-11 years and for adolescents
aged 12-18 years.343> A proxy version is available for younger children. The age appropriateness in
terms of feasibility, reliability and validity in children and adolescents has been established.3¢ This was
self-reported by participants aged 8-15 years and proxy reported for those aged 4-7 years.

Days of absence from school/child care
School absence due to the index injury was recorded, as well as the day of purchased child care and
working days lost because of the child’s injury. This was proxy reported for all participants.

Complications
All complications were recorded. Particular note was made of hospital reattendance related to the
index injury, including for reasons of inadequate analgesia, refracture or worsening of the fracture.

Satisfaction
Parent-reported satisfaction with clinical treatment received was collected on day 1 and at week 6
after randomisation using a seven-point scale from 1 (extremely satisfied) to 7 (extremely unsatisfied).

Health-care use

Resource use data for the economic evaluation were collected during the trial period from online
questionnaires sent to participants at 3 and 6 weeks post randomisation. These health resource
questionnaires were proxy reported.

The questionnaires covered two survey periods: baseline to 3 weeks post randomisation, and 3-6 weeks
post randomisation. Questionnaires captured NHS and Personal Social Services (PSS) resource use
associated with the index injury, including the frequency of use of outpatient care, community care

and social care services. Questionnaires also recorded private care (e.g. physiotherapy), direct medical
costs (e.g. medications), direct non-medical costs (e.g. help with child care) and indirect costs (e.g. carer
absenteeism) associated with the injury. Free-text responses (applicable to all of the ‘other’ options)
were reclassified to the appropriate cost category, were excluded if deemed unrelated/irrelevant to the
trial by clinical experts or were analysed collectively as ‘other’ in the descriptive analysis.

Audit of the radiographical diagnosis of the torus fractures

The Trial Steering Committee (TSC) recommended performing an audit on the radiographical diagnosis
of torus fractures to ascertain whether or not the enrolment of participants complied with the
inclusion criteria.
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The audit was conducted from a sample taken of the first 250 participants enrolled into the trial, which
included participants from 17 recruitment centres. The local research team reviewed the clinical
records of those recruited to determine the findings of the ‘formal’ report that is produced after
review of the radiographs by a radiologist; this review was part of the routine clinical care.

Data management: questionnaire completion

The parent was prompted to complete the questionnaires with or on behalf of the child at days 1,

3 and 7, and at weeks 3 and 6. In addition, children aged > 12 years (with parents’ agreement) were
prompted directly to complete the questionnaires. A direct link to the online questionnaire was sent
by text message and/or e-mail. If there was no response to the initial and reminder messages within a
specified time frame (the time allowed varied for each of the time points), an attempt was made to
contact the parent by telephone to obtain the outcome data for the time point. Exact timelines and
frequency of telephone calls were specified in the data management plan.

Once the final questionnaire was completed, a £10 gift voucher was offered as compensation for any
costs (i.e. mobile phone data) incurred while completing the outcome measure assessments.

Adverse event management

Serious adverse events (SAEs) were entered onto the SAE reporting form and reported to the central
study team. Once notified, causality and expectedness were assessed by the chief investigator or trial’s
nominated clinician. Some adverse events that are foreseeable as part of the proposed treatment were
not reported on a SAE reporting form; they were instead recorded on a complications reporting form.
These foreseeable SAEs included recall to hospital outpatient/ED with a diagnosis of an alternative
fracture pattern, or a worsening fracture deformity (with or without the need for differing inpatient or
outpatient treatment).

All participants experiencing SAEs were followed up as per protocol (PP) until the end of the trial. All
unexpected SAEs or suspected unexpected serious adverse reactions that occurred between date of
consent and the 6-week follow-up point had to be reported to the sponsor and ethics committee.

Statistical analysis

Sample size

The primary outcome was the six-category Wong-Baker Scale score at 3 days.3° The Wong-Baker
Scale has demonstrated a very high correlation with a standard 0-100 mm VAS.2? Each face equates
to 2 points on the six-category Wong-Baker Scale. The minimally clinical important difference on the
Wong-Baker Scale is one face (i.e. 2 points), which was determined in the setting of the paediatric
ED.?? This trial was designed to investigate equivalence of the offer of a bandage to the use of

rigid immobilisation, assessing the difference in means on the Wong-Baker Scale at 3 days post
randomisation. Assuming an equivalence margin of 1 point (half of the minimally clinical important
difference), 90% power, conducting two one-sided tests at 2.5% significance and a standard deviation
(SD) of 2.3 (based on results from a feasibility study??), 278 patients (139 per group) with primary
outcome data were required to show equivalence.

The Wong-Baker Scale is a categorical outcome that may behave non-linearly in some instances (i.e. the
magnitude of pain within the intervals is not uniform), with non-linearity most likely in younger age groups,
tending to linearity in those aged > 8 years.® Therefore, the trial was powered for equivalence separately in
the two subpopulations (i.e. 4-7 years and 8-15 years), which is also important for the secondary outcomes.
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Allowing for 20% loss to follow-up inflated the sample size to 348 in each of the subpopulations
(174 per group). Given that the primary outcome was measured at 3 days post randomisation, the
loss to follow-up inflation could be readily adjusted to ensure that the study recruited effectively and
efficiently. Sample size calculations were performed in PASS [PASS 13 Power Analysis and Sample
Size Software (2014); NCSS, LLC, Kaysville, UT, USA; www.ncss.com/software/pass).

We planned on collecting primary outcome data for a minimum of 556 patients, a minimum of 278 in
the 4-7 years age group and a minimum of 278 in the 8-15 years age group. Allowing for 20% loss to
follow-up, we anticipated recruiting 696 patients in total (348 patients in each group).

Analysis plan
The statistical and health economic analysis plan for this trial has been published previously.2°
The methods used for the statistical analysis are summarised here.

General analysis principles

Two analysis populations were considered, the intention-to-treat (ITT) population and the PP
population. The ITT population included all participants who were randomised, with participants
analysed according to the group to which they were randomised, regardless of the treatment that they
actually received. Participants were excluded from the PP population if (1) they did not receive the
treatment to which they were randomised or changed from their allocated treatment prior to the
primary outcome time point (day 3), (2) they did not provide sufficient follow-up data for analysis

(i.e. did not provide a primary outcome) or (3) following randomisation, they were found not to satisfy
the eligibility criteria for the study.

As this is an equivalence trial, a maximum clinical difference was prespecified for the primary outcome.
This specified the level within which the two treatments can be considered not to differ in any
clinically meaningful way. The null hypothesis tested in this trial was that a difference greater than the
maximum clinical difference existed between the treatments in either direction. The trial was designed
to disprove this in favour of the alternative that no clinically important difference exists. Analyses of
the primary outcome were performed for the ITT population and repeated for the PP population.
Equivalence was required in both populations for equivalence to be claimed.??4° Analyses of all secondary
outcomes were performed for the ITT population and repeated for the PP population.

All the main analyses in this trial were performed using the available case data set. A sensitivity
analysis of the primary outcome exploring a variety of missing not at random scenarios was planned in
the case that > 10% of the data were missing. Owing to the small number of missing primary outcome
data, no imputation was performed for this data set. In addition, no imputation was performed for
missing data on any of the secondary outcomes.

A significance level of 0.05 was used throughout and 95% confidence intervals (Cls) reported. All
secondary analyses were considered as supporting the primary outcome analyses. All analyses were
conducted using Stata® 15.1 (StataCorp LP, College Station, TX, USA). Analyses of the primary

(i.e. Wong-Baker Scale) and key secondary (i.e. PROMIS) outcomes were independently repeated by a
statistician not involved in the trial to validate the results.

Descriptive analyses

The flow of participants through each stage of the trial, including the number of individuals screened,
eligible, randomised, receiving allocated treatment and included in the primary analysis, was summarised
using a Consolidated Standards of Reporting Trials (CONSORT) flow chart. Reasons for ineligibility,

loss to follow-up and exclusion from the primary analysis were also summarised. Baseline comparability
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of the two groups in terms of stratification factors, baseline characteristics and primary and secondary
outcomes at baseline were summarised using numbers for binary and categorical variables, and either
means with SDs or medians with interquartile ranges (IQRs) for continuous variables. These descriptive
analyses were performed for the overall trial population and separately for the two age groups (i.e. 4-7 years
and 8-15 years).

The number of losses to follow-up and withdrawals, along with reasons for these, were summarised by
treatment group at each time point. The number and percentage of participants with missing data for each
outcome at each time point were also summarised, along with reasons for missingness, when known.

The patterns of missingness were explored and suitability of missing data assumptions considered.

Compliance with treatment

The numbers of participants who fell into the following categories were summarised by treatment
group, along with reasons for not receiving or changing from allocated treatment: (1) they received
their allocated treatment until removal of treatment, (2) they received another treatment at baseline,
(3) they changed from their allocated treatment prior to the primary outcome time point (day 3) or
(4) they changed from their allocated treatment after the primary outcome time point. For those
receiving rigid immobilisation, the number and percentage receiving each type of immobilisation

(i.e. splint or cast) were summarised, as was the average length of time the rigid immobilisation was
worn. For those offered a bandage, the number and percentage who had this applied prior to discharge
from the ED and the number who applied it at home were summarised. The average length of time
that the bandage was worn was also summarised.

Analysis of primary outcome

The Wong-Baker Scale scores at 3 days post randomisation were summarised by treatment group
using means and SDs. A multivariable linear regression model adjusting for stratification factors (age
and recruitment centre) and participant sex was used to compare the two groups with the adjusted
difference, 95% Cl and a p-value. The assumption of approximate normality of the residuals was
assessed graphically and confirmed to be appropriate. An unadjusted t-test was also performed. These
analyses were repeated separately for the two age groups (i.e. 4-7 years and 8-15 years), with the
results reported in a similar manner.

Analyses utilising all time points (baseline to 6 weeks) were also performed using multilevel linear
regression models with repeated measures (level 1) nested within participants (level 2) and adjusted
for recruitment centre (level 3) and participant sex and age (fixed effects). The model included a
treatment by time interaction, and the Wong-Baker Scale scores at each time point were summarised
by treatment group using means and SDs, and reported alongside the adjusted difference (with 95% Cl).
As a supplementary analysis, the parameter estimates from this model were used to calculate summary
statistics area under the curve (AUC) estimates for each treatment group*! to investigate total pain.
The differences between the two groups were calculated and compared using a t-test. This approach
was also used to investigate total pain from baseline to 3 days post randomisation.

Analysis of secondary outcomes

Continuous secondary outcomes (PROMIS, and EQ-5D-Y utility and VAS) were analysed using
repeated-measures mixed-effects multilevel linear regression, similar to the one used for Wong-Baker
Scale scores. Scores at each time point were summarised by treatment group using means and SDs,
and adjusted differences and associated 95% Cls were also reported.

Satisfaction scores at days 1 and 42 were summarised by treatment group using medians and IQRs and
the two groups were compared using a Mann-Whitney U-test.

The number and percentage of participants using pain medication in the first 7 days post randomisation
were summarised by treatment group. A mixed-effects logistic regression model adjusted for recruitment
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centre, and participant age and sex was used to compare the two treatment groups, and the adjusted odds
ratio (OR) and associated 95% Cl were reported. The risk difference and associated 95% CI were also
reported. Details of non-standard ‘over-the-counter’ analgesics were summarised.

Logistic regression models were also used to compare the number of participants who reported missing
school during the first 3 weeks post randomisation. The number of days of school missed was summarised
using medians and IQRs and compared using a Mann-Whitney U-test.

The PROMIS scores, EQ-5D-Y scores and use of pain medication were proxy reported for the younger
age group (i.e. 4-7 years) and self-reported for the older age group (i.e. 8-15 years); therefore, analyses
of these outcomes were repeated including an interaction between treatment and age group, with
results reported as described previously.

Analysis of complications

The number and percentage of participants experiencing a foreseeable complication (recall to hospital
with a diagnosis of an alternative fracture pattern or worsening fracture deformity) were summarised
by treatment group, along with details of these complications. A comparative analysis of complications
by treatment group was planned; however, the overall number of complications was very small and

so no formal comparative analysis was performed.

Exploratory analysis

The impact of the receipt of pain medication in the preceding 24 hours was explored by including an
interaction between receipt of pain medication and treatment. This analysis was performed for the
overall population and for the two age groups separately.

Within the rigid immobilisation group, there are two types of immobilisation that could be used: splint
or cast. An exploratory analysis investigating the effect of type of immobilisation used on Wong-Baker
Scale scores at 3 days post randomisation was planned; however, this analysis could not be performed
as there was not a sufficient number of participants randomised to each type of immobilisation

(at least 10% to each type).

Implications of the COVID-19 pandemic

The majority of participants in this trial had been recruited and completed follow-up prior to the
lockdown restrictions first imposed at the outset of the COVID-19 pandemic (i.e. March 2020). As all
follow-up was performed remotely and collected directly from the participants or their parents, it was
anticipated that the most substantial impact of the pandemic and resulting restriction of activities
imposed under the ‘UK lockdown’ (from 23 March 2020) on this trial was likely to be the reduction in
recruitment rate. For completeness, some areas of potential impact, including the type of participants
recruited (see Appendix 5, Tables 38 and 39) and the reported rates of school absence (see Appendix 5,
Table 40), were explored.

Health economic analysis plan

The within-trial economic analysis was performed using individual patient-level data. The analytical
approach took the form of a cost-utility analysis. Based on trial evidence, incremental and cost-utility
ratios were calculated by taking a ratio of the difference in the mean costs and mean utility measure.

The trial was conducted in the UK, which has a national health service that provides publicly funded
health care, mostly free of charge at the point of use. The primary economic analysis was from the
NHS and PSS perspective. A secondary analysis included the perspective of patients and carers.
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The economic analysis compared the costs and consequences of each group over the first 6 weeks after
randomisation, with no extrapolation beyond the study period of 6 weeks, as prespecified in the health
economics analysis plan,2 because cost and outcome had converged for treatment groups by 6 weeks.

Costing of the treatments
Some of the assumptions made when cleaning, analysing or costing the data included the following:

® |f 3 patient answered ‘no’ to a prompt question about resource use, the frequency of service use for
this category of resources was equal to zero.

® |f the drug use box was checked at all time points, that is days 1, 3 and 7, drug use was considered
continuous up to the last checked period.

® Treatments were delivered by either accident and emergency junior doctors or emergency
nurse practitioners.

Rigid immobilisation

Participants randomised to receive rigid immobilisation were given a futura splint, a backslab, a soft
cast or a hard cast. The type of splint used was at the discretion of the treating centre. Staff at the
recruitment centres were asked to indicate the exact splint materials used, and how long it took to
apply the cast, splint or bandage. We based the cost of delivering rigid immobilisation on the median
time required to deliver the treatment (i.e. cast/splint application) and the average cost for each
clinician delivering the treatment. The unit cost of the rigid immobilisation was calculated as the
median of the types of splint used (see Appendix 6, Table 42). The total cost per participant of the rigid
immobilisation was calculated by adding the mean administration cost and the device cost.

Offer of a soft bandage

If the parent/child accepted the offer of a soft bandage, the bandage could be applied in the ED or at
home by the parent. Staff at participants recruitment centres were asked to state the exact bandage
materials used, and how long it took to apply the soft bandage. The unit cost of the soft bandage was
taken as the median cost of the various types of soft bandage used (see Appendix 6, Table 42). The total
cost of soft bandage treatment of each participant was calculated by summing the mean administration
and soft bandage costs.

Valuation of resource use
Unit costs for each resource item associated with the trial were sourced from the latest national
sources, such as the NHS Supply Chain Catalogue 2018/1942 and NHS Reference Costs 2015-16.43

The unit costs of the different forms of immobilisation applied (i.e. futura-type splint, backslab, soft cast
or hard cast) and the soft bandage were sourced from the latest NHS Supply Chain Catalogue 2018/19.42

As the injury was primarily managed within the ED, any potential cost of hospitalisation, as defined by
the Healthcare Resource Group code, was expected to be the same between the treatment groups.

The unit costs of direct medical costs that were not part of the trial treatments, such as outpatient
care and community care, were sourced from the latest available NHS Reference Costs*? and Unit Costs
of Health and Social Care.*

The unit cost of medication related to wrist injury was sourced from the latest available British National
Formulary (BNF)4 based on the assumed daily dose using BNF recommendations.

Measurement of broader resource use

Collection of unit costs for direct non-medical resource items, such as help with child care incurred
by the participant’s carer, was not required because patient costs were obtained directly from

the questionnaire. In addition, lost productivity was also obtained from the trial questionnaires.
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These costs were excluded from the base-case analysis as they were beyond the NHS/PSS perspective
of the economic evaluation.

Cost per patient

The cost of health resource use per patient was computed by multiplying the frequency of health
resource use rate by the unit cost of each resource item. Direct non-medical costs were obtained
directly from the questionnaire.

All costs related to the most recent year for which unit cost data were available and were expressed in
Great British pounds (GBPs).

Calculation of utilities and quality-adjusted life-years

The HRQoL of participants was estimated using the EQ-5D-Y, a child-friendly version of the EuroQol-5
Dimensions (EQ-5D), at baseline, 3 days, 7 days, 3 weeks and 6 weeks post randomisation. The EQ-5D-Y
instrument estimates a respondent’s HRQoL (sometimes referred to informally as a ‘utility’) - in this
context a preference-based valuation placed on an individual’s particular health outcome. The EQ-5D
consists of five health state dimensions (i.e. mobility, self-care, usual activity, pain/discomfort and anxiety/
depression). There are three levels of health status to choose from: no problems, some problems and a
lot of problems. Each participant or their proxy reported the participant’s present health at the date of
questionnaire completion. In addition, they self-rated their health at the time of survey completion using
a VAS, a non-preference-based measure.

As there is no validated tariff for estimating EQ-5D utility based on the EQ-5D-Y, we used the UK time
trade-off tariff for the adult version of the EQ-5D questionnaire.*¢ A recent review of patterns and
trends of measurement and valuation of childhood health utilities*” found that 78.7% of the studies
employing the EQ-5D-Y used general adult-derived tariffs, with the rest providing no information
about the tariff used.

Quality-adjusted life-years (QALYs) were calculated as the area under the utility curve of the EQ-5D
utility scores using baseline data and data obtained 3 days, 7 days, 3 weeks and 6 weeks post
randomisation using the trapezoidal rule.*®

Missing data

Imputation and estimation was conducted according to good practice guidance using the multiple
imputation framework within Stata.#® Multiple imputation provides unbiased estimates of treatment
effects if data are missing at random (i.e. causes of missingness are explained by observed variables).
This assumption was explored in the data using logistic regression of the missingness of costs and
QALYs against baseline variables.5® Imputation models used fully conditional multiple imputation

by chained equations methods, which are appropriate when correlation occurs between variables.
Each multiple imputation ‘draw’ provided a complete data set, which probabilistically reflected the
distributions and correlations between variables. The imputation process was partitioned to run
independently for the two treatment groups. Predictive mean matching drawn from the five nearest
neighbours (knn = 5) was used to enhance the plausibility and robustness of imputed values, as
normality may not be assumed. An analysis of multiple draws was conducted with Stata’s multiple
imputation framework providing estimation adjusted for Rubin’s rule.5? Within the imputation, missing
costs and EQ-5D-Y scores were imputed for each period of follow-up and aggregated to overall patient
costs and QALYs for each draw. All imputed variables acted as predictive variables, supplemented by
trial baseline variables if significant and plausible predictors of missingness. Multiple imputation
estimation models were bootstrapped to provide non-parametric estimates. Initially, the imputation
model employed 10 draws, reflecting the proportion of missing data. To minimise the information loss
of finite imputation sampling, the fraction of missing information was assessed, ensuring that the
number of draws exceeded the fraction of missing information percentage.
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Cost-effectiveness analysis

Using ITT principles, the incremental cost-effectiveness ratio (ICER) was estimated comparing (1) the
offer of a soft bandage and immediate discharge (as the ‘new’ treatment) with (2) treatment with rigid
immobilisation (‘current’ practice) with follow-up as per the protocol of the treating centre. The ICER
and Cl were estimated using bivariate analysis (complete-case analysis) or multiple imputed bivariate
analysis (base-case analysis and other sensitivity analyses). Bootstrapped models were used to report
summary estimates (median and percentiles) of group costs and QALYs and to graphically visualise the
ICER plane, net monetary benefit (NMB), cost-effectiveness acceptability curve and expected value of
perfect information. Value for money was determined by comparing the ICER with several willingness-
to-pay thresholds, using an upper threshold for NICE ‘regular’ approvals of £30,000 per QALY,52 a central
value of £20,000 per QALY and a lower value of £15,000 per QALY, which reflects the uncertainty about
the true value appropriate to the NHS.53

To assess the robustness of findings, base-case assumptions were explored using a range of supportive
sensitivity analyses. A planned subgroup analysis explored the interaction of age group (i.e. 4-7 years
or 8-15 years) with the findings. Further planned sensitivity analyses included a complete-case analysis
(without imputation and assuming ‘missing completely at random’) and a broader societal perspective
(including productivity losses and loss of earnings). Some participants were recorded in recruitment
centre-reported data as having attended hospital but did not self-report these visits. To investigate the
effect on the cost evaluation, a post hoc sensitivity analysis assumed that participants attended hospital at
least as often as reported in the recruitment centre-reported data (i.e. if a participant reported no additional
hospital visits, yet the recruitment centre had recorded one additional hospital visit for that participant,
then ‘1’ was assumed to be the correct assignment). It was unclear if such visits occurred in outpatient
departments or EDs; therefore, an average cost of hospital services was applied to any additional visits.
The sensitivity analysis recalculated total NHS costs and explored the impact on cost-effectiveness.

Analyses and modelling were undertaken using Stata 16 and reporting follows the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS) statement.>*

Ethics approval and monitoring

Ethics committee approval
The National Research Ethics Committee approved this study on 16 November 2018 (18/WM/0324).

Trial Management Group

The day-to-day management of the trial was the responsibility of the clinical trial manager, based at
Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, and supported by
the OCTRU staff. This was overseen by the Trial Management Group (TMG), which met monthly to
assess overall trial progress. It was the responsibility of the trial manager to train the research teams
at each of the recruitment centres. The trial statistician and health economist were closely involved in
setting up data capture systems, design of databases and design of clinical reporting forms.

Trial Steering Committee

The TSC, which included independent members, provided overall supervision of the trial on behalf of
the funder. Its terms of reference were agreed with the HTA programme and were drawn up in a TSC
charter that outlined its roles and responsibilities. Meetings of the TSC took place at least once per
year during the recruitment period. The responsibilities of the TSC included monitoring and supervising
the progress of the trial towards its interim and overall objectives, reviewing relevant information at
regular intervals from other sources (i.e. similar studies/trials newly reported in the literature),
considering the recommendations of the Data Safety and Monitoring Committee (DSMC) and
informing the funding body on the progress of the trial.
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Data Safety and Monitoring Committee

The DSMC adopted a DAMOCLES charter, which defined its terms of reference and operation in
relation to oversight of the trial. It did not perform any formal interim analyses of effectiveness.
However, it reviewed summaries of data accrued to date by treatment group and assessed the
screening algorithm against the eligibility criteria. It also considered emerging evidence from other
related trials or research and reviewed related SAEs that had been reported.

Patient and public involvement
The trial was co-produced with families from the outset, including in the development of the
funding application.

We initially planned a trial to address the NICE research recommendation, comparing ‘no immobilisation’
with ‘bandages or splinting’. However, this proposal was discussed with the Generation R Young Persons
Advisory Group and at the Parents and Carers Forum at Alder Hey Hospital. Both groups were clear that
‘no treatment’ was not an acceptable treatment to families, favouring a ‘bandage’, even if young people
or their parents chose not to use the bandage.‘No immobilisation’ was therefore adapted, with guidance
from young people and parents, to ‘the offer of a bandage’.

Throughout the study design, families helped determine the primary outcome tool and the primary
outcome time point. Early pain, rather than function, was a key concern for families. How well that pain
was resolved should be measured on several occasions during the first few days, and it was agreed
that the primary outcome measure would be pain recorded on the third day following the injury. To
determine the outcome tool, parents and children were shown a number of different pain tools

with similar scientific properties (i.e. the Wong-Baker Scale and the FACES Pain Scale Revised)® to
ascertain which they preferred. The Wong-Baker Scale was the tool preferred by parents and children.

Parents also helped determine the method of collection of outcome data. Parents preferred to respond
to periodic text messages rather than telephone or ‘diary’ responses. The timing of the data collection
was chosen to coincide with school closure (i.e. 16.00), with reminders closer to the child’s bedtime (19.00).

Once funded, a competition was held using an online design agency to design the study logo. The
process yielded around 10 excellent designs. To select the winning design, over 100 children in schools
and hospitals voted for the winner. Alongside this, the trial team was engaged in undertaking school
assemblies and broader ‘research’ education to engage the public in what was being undertaken.

To ensure ongoing patient and public involvement, a parent representative (PG) was actively involved
in the day-to-day management of the trial. This parent representative offered regular insights into the
trial from a parent perspective, and regularly discussed the trial progress at the Parents and Carers
Forum at Alder Hey Hospital. In addition, a further independent parent representative was a member
of the TSC.

One of the largest pieces of engagement at the beginning of the trial was the development of trial
recruitment materials. This involved an iterative process of developing an ‘explainer video'. A script was
co-produced by the trial team, and this was shared widely to ensure that the text was accessible to
families, with the treatments presented in a ‘balanced’ way. The parent representative (PG) shared
these with a Parents and Carers Forum, as well as families with children, to seek to ensure that the
objectives of the team were met. Iterative changes were made to the text, and then an explainer was
produced by a professional design company. Families again reviewed the animation produced. In the
original animation, the rigid immobilisation was multicoloured, and children commented that they
‘prefer the rigid immobilisation’ because of the coloured splint. Based on this, the video was revised to
ensure that children identified rigid immobilisation to be as equally appealing as the bandage.
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METHODS

A dissemination video that is closely aligned to the study explainer animation (i.e. using the same
cartoon characters) has been produced. The text and animation in the video underwent a similar
development process to the explainer animation to ensure that the trial result is broadly accessible to
the public. The video will be shared through social media, and will be made available to hospitals to
ensure that it is available to be played in radiology department and ED waiting rooms (i.e. the places it
will be most relevant and impactful to affected families).
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Chapter 3 Results

Screening and randomisation

Patient screening for potential study participants was open from 16 January 2019 to 13 July 2020.

A total of 1907 patients were screened, of whom 394 were not eligible (Table 2 shows the reasons for
ineligibility). The most common reason for ineligibility was that injury occurred > 36 hours previously.
Appendix 4, Table 33, summarises the baseline characteristics of those patients who were randomised
and those who were eligible but not randomised.

Of the 1513 eligible patients, 89 (5%) were not able to enrol in the study because they experienced
internet problems, because their legal representative was absent or because there was a lack of
clinician equipoise. The absence of clinician equipoise was rare and accounted for < 1% of the eligible
patients who were not enrolled into the study. Of the 1424 eligible participants who were available to
be recruited, 459 (32%) declined to participate; Table 3 shows the breakdown of the reasons for declining
to consent. More than half of the patients/parents who declined to participate did so because they
preferred treatment with rigid immobilisation.

A total of 965 patients were recruited and randomised to the trial treatments. Peak recruitment

times were between 15.00 and 19.00 (Figure 1). A total of 489 participants were allocated to the

offer of a bandage group and 476 were allocated to the rigid immobilisation group. Figure 2 shows

the CONSORT flow chart for screened patients. A total of 965 participants were included in the

ITT population (offer of a bandage group, n = 489; rigid immobilisation group, n =476) and 870
participants were included in the PP population (offer of a bandage group, n = 428; rigid immobilisation
group, n = 442).

TABLE 2 Reasons for ineligibility as per exclusion criteria

Number of

Reason for ineligibility participants

Injury > 36 hours 258
Other fractures present (excluding ipsilateral ulna) 77

Unable to adhere to the trial procedures

Insufficient English language 41
Developmental delay 3
Developmental abnormality 9
Other® 6
Total 394

a Other exclusion criteria were angulated fracture deemed to
require manipulation (n = 4), angulation (n = 1) and concern
related to physeal involvement (n= 1).
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TABLE 3 Reasons for participants refusing consent or being unable
to enrol in the study

Number of

Reason for non-participation participants
Reasons for declining to consent

Child did not want to take part 31

Parent did not want child to take part 117

Child did not want to complete questionnaires 2

Parent did not want to complete 20

questionnaires

No reason given 23

Treatment preference (for rigid immobilisation) 252

Treatment preference (for offer of a bandage) 4
Other 10
Total 459

Reason for being unable to enrol

Clinician had a treatment preference 14
(no equipoise)

Internet problems 29
No legal parental representative present 40
Other® 6
Total 89

a Other reasons included participants being enrolled in other
studies (n = 3) and reasons not specified (n = 3).
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FIGURE 1 Recruitment by time of day.
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FIGURE 2 The CONSORT flow chart. The numbers of responses are based on providing a Wong-Baker Scale score at
each time point (ITT population)

Recruitment

Stratification factors by treatment groups

The stratification factors (i.e. recruitment centre and age group) are summarised by treatment group
and overall using numbers and percentages in Table 4. There were around twice as many recruits in the
older age group (i.e. 8-15 years) as in the younger age group (i.e. 4-7 years).
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TABLE 4 Stratification factors according to treatment groups

Number (%) of participants randomised

Treatment group

Offer of a bandage Rigid immobilisation
Stratification factor group (N = 489) (N =476) Total (N = 965)

Recruitment centre

Alder Hey Children’s Hospital (Liverpool) 79 (16.2) 77 (16.2) 156 (16.2)
Birmingham Children’s Hospital (Birmingham) 35(7.2) 35 (7.4) 0(7.3)
Bristol Royal Hospital for Children (Bristol) 57 (11.7) 54 (11.3) 111 (11.5)
Darlington Memorial Hospital (Darlington) 3(0.6) 2 (0.4) 5(0.5)
Evelina London Children’s Hospital (London) 0 (0.0) 1(0.2) 1(0.1)
Horton General Hospital (Oxford) 10 (2.0) 10 (2.1) 0 (2.1)
Ipswich Hospital (Ipswich) 33 (6.7) 31 (6.5) 4 (6.6)
John Radcliffe Hospital (Oxford) 20 (4.1) 17 (3.6) 7 (3.8)
King George Hospital (London) 0 (0.0) 1(0.2) 1(0.1)
Leicester Royal Infirmary (Leicester) 32 (6.5) 34 (7.1) 6 (6.8)
New Cross Hospital (Wolverhampton) 25 (5.1) 20 (4.2) (4 7)
Nottingham Children’s Hospital (Nottingham) 21 (4.3) 22 (4.6) 3 (4.5)
Queen’s Hospital (Romford) 8 (1.6) 6 (1.3) 4 (1.5)
Royal Berkshire Hospital (Reading) 6(1.2) 5(1.1) 1(1.1)
Royal Derby Hospital (Derby) 3(10.8) 54 (11.3) 107 (11.1)
Royal Devon and Exeter Hospital (Exeter) 3(2.7) 11 (2.3) 4 (2.5)
Royal London Hospital (London) 0 (4.1) 20 (4.2) 40 (4.1)
Sheffield Children’s Hospital (Sheffield) 30 (6.1) 30 (6.3) 0 (6.2)
St George’s Hospital (London) 11 (2.2) 11 (2.3) 2 (2.3)
Sunderland Royal Hospital (Sunderland) 16 (3.3) 18 (3.8) 4 (3.5)
University Hospital Southampton (Southampton) 2 (0.4) 3 (0.6) 5 (0.5)
University Hospitals Coventry & Warwickshire 12 (2.5) 10 (2.1) 22 (2.3)
(Coventry)

Wexham Park Hospital (Slough) 3(0.6) 4 (0.8) 7 (0.7)

Age group (years)

4-7 153 (31.3) 147 (30.9) 300 (31.1)
8-15 336 (68.7) 329 (69.1) 665 (68.9)

Recruitment by month

A seasonal pattern to recruitment was anticipated in this trial, with substantially more recruits in

the summer months than in the winter months. The trend in terms of monthly recruitment rates is
summarised in Figure 3. The rate of recruitment is calculated as the total number of recruits divided by
the number of recruitment centres open.

Participants and treatments

Treatment allocation

Participants who did and participants who did not receive their allocated treatments at baseline are
summarised in Table 5, along with details of the type of immobilisation used and whether a bandage was
applied or given. The average duration of treatment, as well the number of patients still being treated, at
3 weeks post randomisation and the number who changed from their allocated treatment prior to 3 weeks
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FIGURE 3 Recruits per recruitment centre per month. Note that the dashed line indicates 23 March 2020, when
restrictions on activity were imposed in the UK owing to the lockdown associated with the COVID-19 pandemic.

TABLE 5 Treatment details by treatment group

Offer of a bandage Rigid immobilisation
Treatment details group (N = 489) group (N = 476)
Received allocated treatment at baseline, n (%) 482 (98.6) 475 (99.8)
Did not receive allocated treatment at baseline, n (%) 7 (1.4) 1(0.2)
Reason did not receive allocated treatment, n (%)
Clinical decision 1(0.2) 0 (0.0)
Child/parent decision 6(1.2) 1(0.2)

Immobilisation type used, n (%)

Futura splint (or similar) 7 (1.4) 451 (94.7)
Backslab 0 (0.0 8(1.7)
Soft cast full 0 (0.0) 11 (2.3)
Soft cast split 0 (0.0 3 (0.6)
Hard cast split 0 (0.0) 1(0.2)
Other 0 (0.0) 1(0.2)
Bandage applied, n (%) 458 (93.7) 0 (0.0
Bandage given, n (%) 3(4.7) 0 (0.0
Removed splint/cast/bandage completely by day 3, n (%) 69/482 (14.3) 4/475 (0.8)
Days splint/cast worn, median (IQR), (minimum, maximum), n 3(8-18), (8, 18), 2 18 (14-21), (1, 27), 241
Still wearing splint/cast at week 3, n (%) 3 (0.6) 177 (37.2)
Days bandage worn, median (IQR), (minimum, maximum), n 7 (4-16), (0, 32), 338 0 (0-0), (0, 0), 1
Still wearing bandage at day week 3, n (%) 0 (10.2) 0 (0.0)
Changed to splint/cast before week 3, n (%) 0 (10.2) 0 (0.0)

continued
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TABLE 5 Treatment details by treatment group (continued)

Offer of a bandage Rigid immobilisation

Treatment details group (N = 489) group (N = 476)

Number of patients undergoing hospital-initiated immobilisation changes (e.g. splint to bandage, splint to splint,
bandage to bandage or bandage to splint)

Day 1, n (%) 10 (2.0) 5(1.1)
Day 3, n (%) 22 (4.5) 8 (1.7)
Day 7, n (%) 20 (4.1) 3(0.6)
Day 21, n (%) 9(1.8) 6 (1.3)
Total number of immobilisation changes 61 22

Total number of participants with at least one 53 (10.8) 22 (4.6)

immobilisation change, n (%)

post randomisation, is also summarised in Table 5. In addition, details of all hospital-initiated immobilisation
changes are summarised by time of change and overall. This includes instances where a participant
changed to another treatment within the same arm (e.g. from a splint to a cast).

Participants were considered to have crossed over if they changed from their allocated treatment on
or before the 3-day follow-up time point. In total, there were 36 crossovers in the offer of a bandage
group (7.4%) and one crossover in the rigid immobilisation group (0.2%). Crossovers are summarised
by treatment group in Table 6. Participants who changed treatment after day 3 are also summarised.

TABLE 6 Crossovers and other treatment changes by treatment group

Offer of a bandage Rigid immobilisation

Treatment change group (N = 489) group (N = 476)
Changed from allocated treatment by day 3 (crossover), n (%) 36 (7.4) 1(0.2)

4-7 years, n/N (%) 15/153 (9.8) 0/147 (0.0)

8-15 years, /N (%) 21/336 (6.2) 1/329 (0.3)
Reason for crossover, n (%)

Child/parent decision 6(1.2) 1(0.2)

Clinical decision 1(0.2) 0 (0.0)

Pain 18 (3.7)° 0 (0.0)

Change of diagnosis (alternative fracture identified) 1(0.2) 0 (0.0)

Other 10 (2.0) 0 (0.0)
Changed from allocated treatment after day 3, n (%) 21 (4.3) 0 (0.0

4-7 years, n/N (%) 6/153 (3.9) N/A

8-15 years, n/N (%) 15/336 (4.5) N/A
Reason for change after day 3, n (%)

Pain 11 (2.2) 0 (0.0

Change of diagnosis (alternative fracture identified) 1(0.2) 0 (0.0

Other 9(1.8)° 0 (0.0)

N/A, not applicable.

a One participant in this group subsequently recorded a complication caused by an alternative fracture (changed to
cast by day 7).

b Two participants in this group subsequently recorded complications: one due to an alternative fracture and one for
an ‘other’ reason. Both changed to cast by week 3 as a result of these complications.
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The reasons for changes are summarised, and the crossovers and later treatment changes are also
summarised separately by age group.

Available data

Follow-up was completed between 17 January 2019 and 27 August 2020. Availability of each
of the primary and secondary outcomes at each follow-up time point from day 1 to week 6 post
randomisation by allocated treatment and by age group is summarised in Appendix 4, Table 34.
Overall follow-up rates were high: approximately 94% at the 3-day follow-up time point.

Withdrawals and protocol deviations
Only five participants withdrew during the trial. Withdrawals and reasons for these are reported by
treatment group in Table 7. The time in days from randomisation to withdrawal is also summarised in Table 7.

Twenty protocol deviations were recorded during the trial. These are summarised by treatment group
in Table 8, along with the reasons for the deviation. Four protocol deviations relating to the diagnosis
were recorded by recruitment centres. Owing to the pragmatic approach to diagnosis of torus
fractures taken in this trial (i.e. the diagnosis was made by the treating clinician, thus emulating routine
care), these were not considered eligibility errors. These deviations were recorded as ‘query about
diagnostic criteria; participant remains eligible’ and participants were not excluded from the PP
population for this reason.

TABLE 7 Details of withdrawals by treatment group

Offer of a bandage Rigid immobilisation

Withdrawal details group (N = 489) group (N = 476)

Participant withdrawals, n (%) 4 (0.8) 1(0.2)

Reasons for withdrawal, n (%)

Parent did not want to complete questionnaires 2 (0.4) 0 (0.0
No reason 1(0.2) 1(0.2)
Other reason 1(0.2) 0 (0.0)

Time to withdrawal (days), median (IQR), (minimum, maximum), n 3(1.5-19.5), (1, 35), 4 1(1-1),(1,1),1

TABLE 8 Details of protocol deviations by treatment group

Offer of a bandage Rigid immobilisation

Protocol deviation details group (N = 489) group (N = 476)

Participants with protocol deviations, n (%) 16 (3.3) 4(0.8)

Type of deviation, n (%)

Consent 1(0.2) 1(0.2)
Eligibility error 2 (0.4) 0 (0.0)
Followed up 1(0.2) 0 (0.0)
Not received the allocated treatment 7 (1.4) 1(0.2)
Query about diagnostic criteria; participant remains eligible 3(0.6) 1(0.2)
Double randomisation 1(0.2) 0 (0.0
Randomised under wrong recruitment centre 1(0.2) 1(0.2)
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RESULTS

Baseline characteristics

Baseline participant characteristics

The baseline characteristics are summarised by treatment group, both overall and for each of the age
groups separately, in Table 9. The treatment groups appear to be well balanced in terms of these
characteristics at baseline. The proportion of female participants was larger in the younger age group
(50.3%) than in the older age group (34.3%), but, otherwise, the two age groups were similar.

TABLE 9 Baseline characteristics of participants according to treatment groups and age groups

Offer of a bandage Rigid immobilisation

Characteristic group (N = 489) group (N = 476) Total (N = 965)

Age (years), mean (SD), n

Overall 9.61 (2.99), 489 9.69 (2.85), 476 9.65 (2.92), 965
4-7 6.10 (1.18), 153 6.33 (1.06), 147 6.21 (1.13), 300
8-15 11.21 (2.05), 336 11.20 (1.98), 329 11.20 (2.01), 665

Female, n (%)?

Overall 179 (36.6) 200 (42.0) 379 (39.3)
4-7 years age group 72 (47.1) 79 (53.7) 151 (50.3)
8-15 years age group 107 (31.8) 121 (36.8) 228 (34.3)
Right-side injury, n (%)°
Overall 215 (44.0) 197 (41.4) 412 (42.7)
4-7 years age group 72 (47.1) 61 (41.5) 133 (44.3)
8-15 years age group 143 (42.6) 136 (41.3) 279 (42.0)
Mechanism of injury, n (%)
Low energy
Overall 371 (75.9) 352 (73.9) 723 (74.9)
4-7 years age group 119 (77.8) 106 (72.1) 225 (75.0)
8-15 years age group 252 (75.0) 246 (74.8) 498 (74.9)
High energy
Overall 100 (20.4) 106 (22.3) 206 (21.3)
4-7 years age group 31 (20.3) 39 (26.5) 70 (23.3)
8-15 years age group 69 (20.5) 67 (20.4) 136 (20.5)
Other*®
Overall 18 (3.7) 18 (3.8) 36 (3.7)
4-7 years age group 3(2.0) 2(1.4) 5(1.7)
8-15 years age group 15 (4.5) 16 (4.9) 31 (4.7)
Dominant hand, n (%)
Right
Overall 420 (85.9) 410 (86.1) 830 (86.0)
4-7 years age group 135 (88.2) 119 (81.0) 254 (84.7)
8-15 years age group 285 (84.8) 291 (88.4) 576 (86.6)
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TABLE 9 Baseline characteristics of participants according to treatment groups and age groups (continued)

Offer of a bandage Rigid immobilisation
Characteristic group (N = 489) group (N = 476) Total (N = 965)
Left
Overall 62 (12.7) 58 (12.2) 120 (12.4)
4-7 years age group 13 (8.5) 23 (15.6) 36 (12.0)
8-15 years age group 49 (14.6) 35 (10.6) 84 (12.6)

Unsure/ambidextrous

Overall 7 (1.4) 8(1.7) 15 (1.6)
4-7 years age group 5(3.3) 5(3.4) 10 (3.3)
8-15 years age group 2 (0.6) 3(0.9) 5(0.8)

Injury side, n (%)

Dominant hand

Overall 219 (44.8) 207 (43.5) 426 (44.1)
4-7 years age group 69 (45.1) 63 (43.5) 133 (44.3)
8-15 years age group 150 (44.6) 143 (43.5) 293 (44.1)

Non-dominant hand

Overall 263 (53.8) 261 (54.8) 524 (54.3)
4-7 years age group 79 (51.6) 78 (53.1) 157 (52.3)
8-15 years age group 184 (54.8) 183 (55.6) 367 (55.2)

Not applicable

Overall 7 (1.4) 8(1.7) 15 (1.6)
4-7 years age group 5(3.3) 5(3.4) 10 (3.3)
8-15 years age group 2 (0.6) 3(0.9) 5(0.8)

a The remaining participants are male.

b The remaining participants had a left-side injury.

¢ Almost all the other injuries involved the participant being hit by a ball.

d These participants are those who reported being ambidextrous or were unsure about their dominant hand.

Patient-reported outcome measures at baseline

Baseline data were collected from the participant or parent after consent was obtained and before
randomisation occurred. The patient-reported outcome measures (PROMs) (i.e. the Wong-Baker Scale,
PROMIS and EQ-5D-Y) are summarised by treatment group overall and for each age group separately
in Table 10. The treatment groups appear to be well balanced at baseline.

Primary outcome

Wong-Baker Scale scores at day 3

The primary outcome in the FORCE trial was the Wong-Baker Scale score at 3 days post randomisation.
The Wong-Baker Scale scores at day 3 were similar in the offer of a bandage group (mean = 3.21,

SD = 2.08) and the rigid immobilisation group (mean = 3.14, SD = 2.11). The trial was designed to test
the equivalence of the two treatments in terms of the Wong-Baker Scale score, with a prespecified
equivalence margin of 1 point. Comparisons between the two groups in both the ITT population
(adjusted difference = -0.10, 95% Cl -0.37 to 0.17) and the PP population (adjusted difference = -0.06,
95% Cl -0.34 to 0.21) indicated that any difference between the two treatments was less than the
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TABLE 10 Baseline PROMs by treatment groups and age groups

Wong-Baker, mean (SD), n®

Offer of a bandage

group (N = 489)

Rigid immobilisation
group (N = 476)

Total (N = 965)

Overall 5.21 (2.32), 489 4.91 (2.10), 476 5.07 (2.22), 965
4-7 years 4.72 (2.85), 153 4.76 (2.46), 147 4.74 (2.66), 300
8-15 years 5.44 (2.00), 336 4.98 (1.93), 329 521 (1.97), 665

PROMIS upper extremity limb, mean (SD), n°

Overall 25.0 (6.3), 489 25.6 (7.7), 476 25.3 (7.1), 965
4-7 years 23.0 (6.5), 153 24.0 (7.6), 147 23.5 (7.0), 300
8-15 years 25.8 (6.0), 336 26.3(7.7), 329 26.1 (6.9), 665

EQ-5D-Y utility, mean (SD), n°

Overall 0.53 (0.34), 489 0.56 (0.34), 476 0.54 (0.34), 965
4-7 years 0.51 (0.34), 153 0.59 (0.32), 147 0.55 (0.33), 300
8-15 years 0.54 (0.35), 336 0.54 (0.35), 329 0.54 (0.35), 665

EQ-5D-Y VAS, mean (SD), n

Overall 72.7 (22.6), 489 73.1(22.7), 476 72.9 (22.6), 965
4-7 years 80.5 (20.2), 153 79.3 (21.4), 147 79.9 (20.8), 300
8-15 years 69.2 (22.9), 336 70.4 (22.7), 329 69.8 (22.8), 665

a Wong-Baker Scale scores range from O to 10, with higher scores indicating worse pain.

b Higher PROMIS scores indicate better function.

c EQ-5D-Y utility scores range from -0.594 to 1, with higher scores indicating better quality of life.
d EQ-5D-Y VAS scores range from O to 100, with higher scores indicating better quality of life.

prespecified 1 point on the Wong-Baker Scale and, therefore, equivalence was concluded (Table 11).
The trial was also powered to separately assess equivalence in the two age groups. The results of these
comparisons are also presented in Table 11 and indicate equivalence of the two treatments in both

of these subgroups. Similarly, the prespecified PP analyses also demonstrate effect estimates that are
well within the equivalence margins. These results are presented graphically in Figure 4, where they are
compared with the equivalence margin.

TABLE 11 Comparison of Wong-Baker Scale scores at 3 days in each age group, overall and by treatment group

Mean (SD) score®, N

Offer of a bandage Rigid immobilisation Unadjusted difference Adjusted difference

Age group group group (95% Cl) (95% Cl)
Overall
ITT 3.21 (2.08), 466 3.14 (2.11), 442 -0.07 (-0.34 to 0.21) -0.10 (-0.37 to 0.17)
PP 3.17 (2.04), 428 3.14 (2.11), 442 -0.03 (-0.31 to 0.24) -0.06 (-0.34 to 0.21)
4-7 years
ITT 2.78 (2.10), 147 2.85(2.07), 139 0.07 (-0.41 to 0.56) 0.05 (-0.44 to 0.53)
PP 2.70 (2.02), 132 2.85(2.07), 139 0.15 (-0.34 to 0.64) 0.13 (-0.36 to 0.62)
8-15 years
ITT 3.40 (2.04), 319 3.27 (2.12), 303 -0.13 (-0.46 to 0.20) -0.16 (-0.48 to 0.16)
PP 3.39 (2.01), 296 3.27 (2.12), 303 -0.11 (-0.44 to 0.22) -0.14 (-0.46 to 0.19)

a Wong-Baker Scale scores range from O to 10, with higher scores indicating worse pain.
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FIGURE 4 Day 3 Wong-Baker Scale score treatment effects compared with equivalence margin (dashed lines).

Wong-Baker Scale score from day 1 to week 6

In addition to the scores at 3 days post randomisation, the Wong-Baker Scale score was also collected at
baseline and at days 1 and 7 and weeks 3 and 6. Scores are summarised by treatment group in Table 12.
The Wong-Baker Scale scores over time are summarised separately for the two age groups in Figure 5,

TABLE 12 Comparison of Wong-Baker Scale score over time (day 1 to week 6) by treatment group

Wong-Baker Scale score, mean (SD), N

Time point Offer of a bandage group Rigid immobilisation group Adjusted difference (95% Cl)

ITT population

Day 0° 5.21 (2.32), 489 4.91(2.10), 476 -

Day 1° 4.29 (2.25), 408 3.94 (2.13), 382 -0.36 (-0.61 to -0.12)
Day 3° 3.21 (2.08), 466 3.14 (2.11), 442 -0.09 (-0.32 to 0.14)
Day 7° 2.32 (1.81), 459 2.12 (1.68), 439 -0.21 (-0.44 to 0.02)
Week 3° 0.81(1.32), 432 0.87 (1.39), 429 0.04 (-0.20 to 0.27)
Week 6° 0.27 (0.81), 436 0.24 (0.77), 431 -0.05 (-0.28 to 0.19)
AUC (to day 3)° 11.74 (11.13 to 12.36) 10.91 (10.27 to 11.56) 0.83 (0.16 to 1.50), 0.02
AUC (to week 6)° 50.80 (44.35 to 57.25) 48.09 (41.42 to 54.76) 2.71 (-4.31 to 9.74), 0.45
PP population

Day 0° 5.15 (2.33), 428 4.86 (2.11), 442 -

Day 1° 4.15 (2.16), 371 3.94 (2.13), 378 -0.22 (-0.47 to 0.03)
Day 3° 3.17 (2.04), 428 3.14 (2.11), 442 -0.05 (-0.29 to 0.18)
Day 7° 2.29 (1.81), 415 2.13(1.70), 428 -0.17 (-0.41 to 0.07)
Week 3° 0.81 (1.35), 398 0.87 (1.40), 422 0.06 (-0.19 to 0.30)
Week 6° 0.27 (0.79), 398 0.24 (0.77), 422 -0.04 (-0.28 to 0.20)

a Wong-Baker Scale scores range from O to 10, with higher scores indicating worse pain.
b Summaries by treatment group are estimated AUC (95% Cl). For the AUC analysis, no equivalence margin was
prespecified and so the results are reported along with associated p-values.
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FIGURE 5 Wong-Baker Scale score by treatment group and age group from baseline to 6 weeks post randomisation
(ITT population).

which demonstrates that, in the first few weeks after the injury, pain scores are slightly higher in the
older age group (regardless of treatment received); however, this difference has disappeared by week 6.
Adjusted differences between the two groups at each time point are also provided in Table 12, along
with associated 95% Cls. All of the effect estimates and 95% Cls lie within the prespecified equivalence
margin (1 point). AUCs up to day 3 post randomisation and up to week 6 post randomisation were also
calculated for each group and compared. A statistically significant difference between the two groups in
terms of AUC up to 3 days post randomisation is identified; however, it is clear that this value is not
clinically significant.

Secondary outcomes

Patient-reported outcome measures

Patient-reported outcomes measurement system scores from baseline to week 6 for the ITT population
are summarised by treatment group overall and for each age group in Table 13. Trends over time are
summarised graphically for each treatment group in each age group in Figure 6. In all groups, the scores
increase over time, with a particularly marked increase between day 7 and week 3. Scores were, in
general, slightly higher in the older age group than in the younger one. Comparisons between the two
treatment groups at each time point overall and for each age group are presented in Table 13. No
significant differences between the two groups were identified. This analysis was also repeated for the
PP population (see Appendix 4, Table 35).

The EQ-5D-Y utility scores from baseline to week 6 for the ITT population are summarised by treatment
group overall and for each age group in Table 13. Trends over time are summarised graphically for each
treatment group in each age group in Figure 7. In all groups, the scores increased over time. There is
little difference between the two age subgroups. Comparisons between the two treatment groups at
each time point overall and for each age group are presented in Table 13. No significant differences
between the two groups were identified. This analysis was also repeated for the PP population

(see Appendix 4, Table 35).
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TABLE 13 Comparison of PROMIS, EQ-5D-Y and satisfaction scores at each time point between treatment groups for
the ITT population (overall and for each age group)

Time point  Offer of a bandage group
PROMIS score, mean (SD), n°

Rigid immobilisation group

Adjusted difference (95% Cl)

p-value

Overall
Baseline 25.0 (6.3), 489 25.6 (7.7), 476 - -
Day 3 28.4 (7.8), 462 27.8 (7.9), 441 -0.50 (-1.58 to 0.57) 0.36
Day 7 34.7 (9.9), 456 34.5 (9.2), 437 -0.12 (-1.20 to 0.96) 0.82
Week 3 46.6 (10.1), 431 46.3 (10.1), 426 -0.26 (-1.36 to 0.83) 0.64
Week 6 52.8 (7.3), 434 52.6 (7.5), 428 -0.20 (-1.29 to 0.90) 0.72
4-7 years group
Baseline 23.0 (6.5), 153 240 (7.6), 147 - -
Day 3 27.1(7.1), 145 27.0 (7.9), 138 -0.31 (-2.23 to 1.60) 0.75
Day 7 33.6 (8.9), 144 34.2 (9.1), 137 0.69 (-1.23 to 2.62) 0.48
Week 3 44.6 (9.8), 138 44.9 (9.6), 134 0.32 (-1.63 to 2.27) 0.75
Week 6 49.8 (8.3), 142 50.9 (7.4), 136 0.97 (-0.96 to 2.90) 0.33
8-15 years group
Baseline 25.8 (6.0), 336 26.3(7.7), 329 - -
Day 3 28.9 (8.1), 317 28.2 (7.8), 303 -0.57 (-1.86 to 0.72) 0.39
Day 7 35.2 (10.3), 312 34.7 (9.2), 300 -0.48 (-1.78 to 0.82) 0.47
Week 3 47.5 (10.1), 293 46.9 (10.3), 292 -0.52 (-1.84 to 0.80) 0.44
Week 6 54.2 (6.2), 292 534 (7.4), 292 -0.75 (-2.08 to 0.57) 0.27
EQ-5D-Y utility score, mean (SD), n®
Overall
Baseline 0.53 (0.34), 489 0.56 (0.34), 476 - -
Day 3 0.56 (0.27), 459 0.55 (0.27), 441 -0.01 (-0.04 to 0.02) 0.43
Day 7 0.71 (0.23), 456 0.69 (0.24), 435 -0.01 (-0.04 to 0.02) 0.53
Week 3 0.89 (0.16), 430 0.89 (0.16), 426 -0.01 (-0.04 to 0.02) 0.65
Week 6 0.97 (0.10), 434 0.96 (0.10), 428 -0.00 (-0.04 to 0.03) 0.82
4-7 years age group
Baseline 0.51(0.34), 153 0.59 (0.32), 147 - -
Day 3 0.60 (0.26), 145 0.57 (0.26), 139 -0.04 (-0.09 to 0.02) 0.20
Day 7 0.73 (0.23), 144 0.74 (0.23), 137 0.01 (-0.05 to 0.06) 0.77
Week 3 0.91 (0.18), 138 0.91 (0.14), 134 0.00 (-0.05 to 0.06) 0.90
Week 6 0.97 (0.11), 142 0.97 (0.09), 136 0.00 (-0.05 to 0.06) 0.88
8-15 years age group
Baseline 0.54 (0.35), 336 0.54 (0.35), 329 - -
Day 3 0.55 (0.28), 314 0.54 (0.27), 302 -0.00 (-0.04 to 0.03) 0.89
Day 7 0.70 (0.23), 312 0.67 (0.24), 298 -0.02 (-0.06 to 0.02) 0.32
Week 3 0.89 (0.15), 292 0.87 (0.17), 292 -0.01 (-0.05 to 0.03) 0.50
Week 6 0.97 (0.09), 292 0.96 (0.11), 292 -0.01 (-0.05 to 0.03) 0.66
EQ-5D-Y VAS score, mean (SD), n°
Overall
Baseline 72.7 (22.6), 489 73.1(22.7), 476 - -
Day 3 76.8 (19.5), 458 75.5(19.8), 437 -1.00 (-3.40 to 1.41) 0.42
continued
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TABLE 13 Comparison of PROMIS, EQ-5D-Y and satisfaction scores at each time point between treatment groups for
the ITT population (overall and for each age group) (continued)

Time point Offer of a bandage group

Rigid immobilisation group

Adjusted difference (95% Cl)

p-value

Day 7 82.9 (19.5), 451 83.2 (17.7), 435 0.27 (-2.15 to 2.69) 0.83
Week 3 91.3 (16.2), 430 90.3 (16.3), 425 -1.06 (-3.52 to 1.39) 0.40
Week 6 94.1 (15.2), 433 94.3 (15.9), 426 0.28 (-2.16 to 2.73) 0.82
4-7 years age group

Baseline 80.5 (20.2), 153 79.3 (21.4), 147 - -
Day 3 79.5 (20.0), 145 80.9 (18.5), 138 1.28 (-2.98 to 5.54) 0.56
Day 7 87.3(16.7), 142 88.6 (16.1), 137 1.14 (-3.14 to 5.42) 0.60
Week 3 95.5 (8.5), 138 94.2 (10.9), 133 -1.51 (-5.85 to 2.82) 0.49
Week 6 96.4 (9.1), 142 96.2 (12.9), 136 -0.43 (-4.72 to 3.86) 0.84
8-15 years age group

Baseline 69.2 (22.9), 336 70.4 (22.7), 329 - -
Day 3 75.6 (19.1), 313 73.0 (19.9), 299 -2.19 (-5.08 to 0.70) 0.14
Day 7 80.8 (20.4), 309 80.7 (17.9), 298 -0.26 (-3.16 to 2.64) 0.86
Week 3 89.3(18.5), 292 88.5(17.9), 292 -0.96 (-3.91 to 1.98) 0.52
Week 6 93.0 (17.3), 291 93.4 (17.1), 290 0.46 (-2.50 to 3.41) 0.76
Satisfaction, median (IQR), n®

Overall

Day 1 2 (1-2), 406 1(1-2), 380 - <0.001
Week 6 1(1-2),433 1(1-2),425 - 0.12

a Higher PROMIS scores indicate better function.

b EQ-5D-Y utility scores range from -0.594 to 1, with higher scores indicating better quality of life.
c EQ-5D-Y VAS scores range from 0 to 100, with higher scores indicating better quality of life.

d Satisfaction scores are on a 7-point scale, from 1 (extremely satisfied) to 7 (extremely unsatisfied).
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FIGURE 6 The PROMIS scores by treatment group and age group from baseline to 6 weeks post randomisation
(ITT population).
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FIGURE 7 The EQ-5D-Y utility scores by treatment group and age group from baseline to 6 weeks post randomisation
(ITT population).

The EQ-5D-Y VAS scores from baseline to week 6 for the ITT population are summarised by treatment
group overall and for each age group in Table 13. Trends over time are summarised graphically for each
treatment group in each age group in Figure 8. In all groups, the scores increased over time. Scores
were consistently higher in the younger age group than in the older age group. Comparisons between
the two treatment groups at each time point overall and for each age group are presented in Table 13.
No significant differences between the two groups were identified. This analysis was also repeated for
the PP population (see Appendix 4, Table 35).
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FIGURE 8 The EQ-5D-Y VAS scores by treatment group and age group from baseline to 6 weeks post randomisation
(ITT population).
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Satisfaction scores at day 1 and at week 6 are summarised separately by treatment group for the ITT
population in Table 13. Overall satisfaction with the treatment received was very high, with a score

of 1 representing ‘extremely satisfied’ and a score of 2 representing ‘very satisfied’. Mann-Whitney
U-tests were used to compare the two groups at each time point. At day 1, satisfaction was significantly
higher in the rigid immobilisation group than in the offer of a bandage group; however, by week 6
there was no significant difference between the groups (see Table 13). These analyses were repeated
for the PP population and the results were similar (see Appendix 4, Table 35).

Receipt of pain medication

The numbers and percentages of participants who, at days 1, 3 and 7 post randomisation, had received
pain medication in the previous 24 hours are summarised by treatment group in Table 14. The proportion
of participants receiving pain medication decreased from 80% in the first 24 hours to only 25% by day 7.
The proportion of participants receiving pain medication was larger in the offer of a bandage group than
in the rigid immobilisation group at each time point. Comparisons between the two groups are reported
at each time point (see Table 14). The difference between the two groups of the ITT population was
significant at day 1 (OR 0.53, 95% Cl 0.28 to 0.98; p = 0.04). No significant differences between the
two groups were identified in the PP population (see Appendix 4, Table 36).

The proportion of participants receiving pain medication is also summarised separately for the two age
groups in Table 14. More participants in the older age group than in the younger age group were receiving
pain medication at each time point. Comparisons between the two treatment groups are also reported
for each age group (see Table 14). No significant differences between the two treatment groups were
identified for the younger age group; however, in the older age group, more participants in the offer of a
bandage group than in the rigid immobilisation group were receiving pain medication at days 1 and 3.

The types of pain medication received at each time point are reported for the overall population in
Table 15. Almost all the medication received was either paracetamol (approximately 80% of participants
receiving pain medication at each time point) or ibuprofen (approximately 50% of participants receiving
pain medication at each time point). Participants could report more than one type of medication at
each time point.

TABLE 14 Comparison of receipt of pain medication by treatment group overall and by age group from 1 to 7 days post
randomisation (ITT population)

Number in receipt of pain medication, n/N (%)

Offer of a bandage Rigid immobilisation

Time point group group OR (95% Cl); p-value RD (%) (95% ClI)
Overall

Day 1 337/408 (82.6) 297/382 (77.7) 0.53 (0.28 to 0.98); 0.04 -5.8 (-11.8 t0 0.3)
Day 3 264/465 (56.8) 227/442 (51.4) 0.60 (0.36 to 0.99); 0.05 -6.1(-11.8 to -0.4)
Day 7 116/459 (25.3) 100/439 (22.8) 0.70 (0.40 to 1.22); 0.21 -3.6 (-9.3t0 2.1)
4-7 years age group

Day 1 98/129 (76.0) 95/123 (77.2) 1.16 (0.41 to 3.33); 0.78 0.1 (-10.6 to 10.8)
Day 3 66/147 (44.9) 70/139 (50.4) 1.38 (0.56 to 3.40); 0.49 4.7 (-5.4 to 14.8)
Day 7 22/144 (15.3) 22/137 (16.1) 0.83 (0.27 to 2.52); 0.74 -0.3 (-10.5 to 9.8)
8-15 years age group

Day 1 239/279 (85.7) 202/259 (78.0) 0.36 (0.17 to 0.79); 0.01 -84 (-157 to -1.1)
Day 3 198/318 (62.3) 157/303 (51.8) 0.41 (0.22 to 0.76); 0.005  -10.9 (-17.8 to -4.1)
Day 7 94/315 (29.8) 78/302 (25.8) 0.64 (0.33 to 1.24); 0.19 -4.9 (-11.8 to 2.0)

RD, risk difference.
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TABLE 15 Types of pain medication by treatment group from 1 to 7 days post randomisation

Offer of a bandage

Rigid immobilisation

Type of pain medication group, n/N (%) group, n/N (%)
Day 1

Paracetamol 275/337 (81.6) 238/297 (80.1)
Ibuprofen 183/337 (54.3) 147/297 (49.5)
Other 0/337 (0.0) 1/297 (0.3)
Day 3

Paracetamol 205/264 (77.7) 180/227 (79.3)
Ibuprofen 139/264 (52.7) 107/227 (47.1)
Other 0/264 (0.0) 0/227 (0.0)
Day 7

Paracetamol 91/116 (78.4) 75/100 (75.0)
Ibuprofen 53/116 (45.7) 46/100 (46.0)
Other 1/116 (0.9) 0/100 (0.0)

Wong-Baker Scale scores by pain medication status

Wong-Baker Scale scores at day 3 are summarised separately by treatment group for those who did
and did not report taking pain medication in the preceding 24 hours in Table 16. Pain scores were
higher among those who reported taking pain medication in the past 24 hours than among those
who did not. The treatment effect estimates and associated 95% Cls all lie within the prespecified
equivalence margin of 1 point. Summaries by treatment group and effect estimates and 95% Cls are
also presented separately for the two age groups in Table 16. All effect estimates and Cls lie within
the equivalence margin.

TABLE 16 Comparison of Wong-Baker Scale scores at day 3 by treatment group, reported separately for those who did
and did not take pain medication in the preceding 24 hours

Offer of a bandage

Rigid immobilisation Adjusted difference
group,” mean (SD), n group,” mean (SD), n (95% ClI)

Medication status

Overall

Pain medication in last 24 hours
No pain medication in last 24 hours
4-7 years age group

Pain medication in last 24 hours
No pain medication in last 24 hours
8-15 years age group

Pain medication in last 24 hours

No pain medication in last 24 hours

3.96 (2.15), 264
222 (1.48), 201

3.76 (2.34), 66
1.98 (1.47), 81

4.03 (2.09), 198
2.38 (1.47), 120

3.87 (2.19), 227
2.37 (1.72), 215

3.54 (2.31), 70
2.14 (1.51), 69

4.01 (2.12), 157
2.48 (1.81), 146

-0.11 (-0.45 to 0.23)
0.12 (-0.25 to 0.49)

-0.26 (-0.91 to 0.38)
0.17 (-0.45 to 0.78)

-0.04 (-0.45 to 0.36)
0.09 (-0.37 to 0.55)

a Wong-Baker Scale scores range from O to 10, with higher scores indicating worse pain.
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Complications

Overall, only eight participants experienced a complication during the trial, and these were relatively
evenly split between the two treatment groups (Table 17). Seven of the complications were due to
an alternative fracture being identified, with one caused by another reason. Details of the types of
alternative fractures are also provided in Table 17.

School absence

The number and proportion of participants reporting school absence up to week 3 are summarised by
treatment group in Table 18 and Appendix 4, Table 37. Around 24% of participants missed some school

in the first 3 weeks post randomisation. Comparisons between the two treatment groups identified no
significant differences in the proportions missing school. For participants who missed school, the average
number of days missed was similar in both treatment groups at 1.5 days. These analyses were performed
for both the ITT (see Table 18) and PP (see Appendix 4, Table 37) populations with similar results.

Audit results

Fracture diagnoses performed during the screening of randomised patients were compared with the
formal medical report. Twelve recruitment centres completed the audit, including 218 randomised
participants. In 84% (95% Cl 80% to 89%) of participants, the clinician confirming eligibility and

the reporting radiologist agreed that there was a torus fracture. There was disagreement in 16% of
cases: 7% (95% Cl 4% to 10%) were reported to the radiologist to have ‘no fracture’, 7% (95% Cl 4% to
10%) were reported as a greenstick fracture, 1% (95% Cl 0% to 3%) were reported as a Salter-Harris Il
fracture, and 0.5% (95% Cl 0% to 1%) were reported to have an unspecified ‘fracture’.

TABLE 17 Comparison of complications and reasons for these by treatment group

Offer of a bandage group Rigid immobilisation group
Complications and reasons (N = 489), n (%)* (N = 476), n (%)
Any complications 5(1.0) 3(0.6)
Reason
Change of diagnosis (alternative fracture) 4 (0.8) 3 (0.6)
Other® 1(0.2) 0 (0.0)

Details of alternative fracture
Greenstick 1(0.2) 1(0.2)

Complete fracture - remains undisplaced 3(0.6) 2 (0.4)

a All participants with a complication in the offer of a bandage group also changed to the rigid immobilisation group
during the course of follow-up. Three of these changes occurred prior to the alternative fracture being reported and
were due to pain (n= 1) or ‘other’ (n = 2) reasons. These participants all subsequently changed from splint to cast as
a result of the alternative fracture.

b Randomised to bandage treatment, changed treatment to splint by 7 days owing to ‘pain’, and had a further fall by
day 21, sustaining a complete (undisplaced) fracture.

TABLE 18 Comparison of school absence by treatment group up to 3 weeks post randomisation (ITT population)

Offer of a bandage Rigid immobilisation

Details of school absence group (N = 430) group (N = 425) OR (95% ClI) p-value
Number of participants missing any 112 (26.0) 93 (21.9) 0.79 (0.57 to 1.08) 0.14
days of school, n (%)

Number of days of school missed,’ 1.5 (1-2), (0.5, 5), 112 1.5 (1-2), (0.5, 8), 93 - 0.37

median (IQR), (minimum, maximum), n

a Summaries are presented and are compared only for participants who missed school.
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Health economic results

Use of health resource and data completeness

Health resource by treatment group is shown for the period from treatment to 3 weeks post randomisation
in Table 19 and for the period from 3 to 6 weeks post randomisation in Table 20. Table 21 shows the
response rate for resource use and EQ-5D-Y by follow-up points and treatment group.

Health-care resource use and costs
Information on the type of interventions and the time to apply them was collected by a survey sent to
recruitment centres.

Rigid immobilisation

The splints used within the study were Actimove® Manus Wrist Brace (BSN medical GmbH, Hamburg,
Germany), Promedics Neoprene Wrist Thumb Splint (Promedics Orthopaedics Ltd, Glasgow, UK),
Beagle Orthopaedic Paediatric D-ring Wrist Brace (Beagle Orthopaedic, Blackburn, UK), Promedics
Wrist Brace, Promedics Standard Neobrace, Provectus Medical Ltd one-size wrist brace (Nelson, UK),
Deltaform Futuro splint (Promedics Orthopaedics Ltd, Glasgow, UK), 3M soft cast (3M United Kingdom

TABLE 19 Use of health resource and data completeness by treatment groups, from treatment to 3 weeks post randomisation

Offer of a bandage group (N = 456) Rigid immobilisation group (N= 443)

Number Number Number Number

reporting reporting reporting reporting

use of no use of Missing, use of no use of Missing,
Type of care resource resource n (%) resource resource (VA

Outpatient care

Orthopaedic clinic 15 423 18 (4.0) 31 395 17 (3.8)
(due to wrist injury)

Radiology (X-rays) 5 434 17 (3.7) 3 427 13 (2.9)
Physiotherapy 0] 440 16 (3.5) 0] 430 13 (2.9)
Emergency department 19 420 17 (3.7) 11 420 12 (2.7)

Community care (NHS)

General practitioner 7 430 19 (4.2) 4 427 12 (2.7)

(surgery)

General practitioner 1 438 17 (3.7) 2 429 12 (2.7)

(telephone/e-mail

contact)

Practice nurse 1 439 16 (3.5) 0 431 12 (2.7)

District nurse 0] 440 16 (3.5) 0] 431 12 (2.7)

Physiotherapist 1 439 16 (3.5) 0 431 12 (2.7)

111 advice 1 439 16 (3.5) 2 429 12 (2.7)
Community care (private)

Physiotherapy 0 440 16 (3.5) 0 431 12 (2.7)
Direct non-medical cost 35 391 30 (6.6) 37 387 19 (4.3)
Help with child care 3 437 16 (3.5) 2 429 12 (2.7)
Lost productivity 32 408 16 (3.5) 35 396 12 (2.7)
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TABLE 20 Use of health resource and data completeness by treatment groups, between 3 and 6 weeks post randomisation

Offer of a bandage group (N = 456) Rigid immobilisation group (N = 443)

Number Number Number Number

reporting reporting reporting reporting

use of no use of Missing, use of no use of Missing,
Type of care resource resource n (%) resource resource (VA

Outpatient care

Orthopaedic clinic (due to 7 426 23 (5.0) 4 424 15 (3.4)
wrist injury)

Radiology (X-rays) 1 436 19 (4.2) 1 430 12 (2.7)
Physiotherapy 1 435 20 (4.4) 0 431 12 (2.7)
Emergency department 3 434 19 (4.2) 1 430 12 (2.7)

Community care (NHS)

General practitioner (surgery) 0 436 20 (4.4) 4 427 12 (2.7)
General practitioner (telephone/ 1 436 19 (4.2) 0 431 12 (2.7)
e-mail contact)

Practice nurse 0 437 19 (4.2) 0 431 12 (2.7)

District nurse 0 437 19 (4.2) 0 431 12 (2.7)

Physiotherapist 1 436 19 (4.2) 2 429 12 (2.7)

111 advice 1 436 19 (4.2) 0 431 12 (2.7)
Community care (private)

Physiotherapy 0 437 19 (4.2) 0 431 12 (2.7)
Direct non-medical cost 13 420 23 (5.0) 14 409 20 (4.5)
Help with child care 1 436 19 (4.2) 2 429 12 (2.7)
Lost productivity 12 425 19 (4.2) 12 419 12 (2.7)

TABLE 21 Response rate (%) of EQ-5D-Y by follow-up time points and treatment

Percentage of missing responses

Offer of a bandage Rigid immobilisation
Time point group (N = 489) group (N = 476)
Baseline 0.00 0.00
Day 3 6.13 7.35
Day 7 6.75 8.61
Week 3 12.07 10.50
Week 6 11.25 10.08
QALY (AUC) 16.36 15.76
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PLC, Bracknell, UK), BeneCare Universal Wrist Splint (BeneCare Direct, Manchester, UK) or Neoprene
wrist brace. The application time for the splint varied from 24 seconds to 10 minutes (median 2 minutes)
and time to explain the treatment to the child/parent varied from 30 seconds to 10 minutes. The application
time for the backslab varied from 5 to 10 minutes, for the soft cast this varied from 4 to 10 minutes, for the
hard cast this took 10 minutes and for the split hard cast this was 15 minutes, whereas the time to explain
the treatment to the child/parent varied from 2 to 30 minutes. In the case of backslab, we assumed that
patients had two plaster of Paris bandages BP (either a 7.5cm x 2.7 mroll ora5cm x 2.7 mroll) and a
synthetic undercast padding (either 5cm x 2.7 m or 7.5 cm x 2.7 m). For hard cast, we assumed that patients
had two fibreglass casting tapes (either 7.5 cm x 3.6 m or 5 cm x 3.6 m) and a synthetic undercast padding
(either 5cm x 2.7 m or 7.5 cm x 2.7 m). For the soft cast, we assumed that patients had a flexible casting
tape (either 5cm x 3.6 m or 7.5 cm x 3.6 m) and a synthetic undercast padding (either 5cm x 2.7 m or

7.5 cm x 2.7 m). The unit costs of the different methods of rigid immobilisation are presented in Table 22.

Offer of a bandage

Participants randomised to receive the offer of a soft bandage were given a K-Band Urgo Type 1 Conforming
Bandage (Urgo Medical UK, Loughborough, UK) in small, large or Hospiform® Elastic Conforming
Bandage (Hartmann Limited, Heywood, UK), Ce-Fix Conforming Bandage (Richardson Healthcare Ltd,
Hertfordshire, UK), Urgo K-Lite, Molnlycke Tubigrip (Mélnlycke Health Care AB, Gothenburg, Sweden)
or Hospicrepe® 233 type 2 cotton crepe bandage (Hartmann Limited, Heywood, UK). The application
time for the soft bandage varied from 30 seconds to 10 minutes (median 2 minutes) and the time to explain
the treatment to the child/parent also varied from 30 seconds to 10 minutes. We based the cost of delivering
the soft bandage treatment on the median delivery time of application (as the median is more robust against
outliers) and the average cost per hour for each clinician delivering the treatment. The unit cost of the soft
bandage was calculated as the median of the aforementioned types of soft bandage cost (see Appendix 6,
Table 42). The total cost of soft bandage treatment to each participant was calculated by summing the
mean administration and soft bandage costs (see Table 22 for the calculated cost of the soft bandage).

Information about the use of other relevant NHS services was obtained by participant self-reported
data at week 3 and 6. Estimates of health-care use have been presented based on the two reporting
time periods for resource use: post treatment to 3 weeks (Table 23) and 3 to 6 weeks post randomisation
(Table 24). These resource quantities were multiplied by the relevant unit cost (see Appendix 6, Table 41)
to provide the estimated mean costs per patient from treatment to 3 weeks post randomisation (Table 25)
and from 3 to 6 weeks post randomisation (Table 26).

Medication use was recorded at days 1, 3 and 7 and weeks 3 and 6 (see Table 14). The estimated cost
of medications for each individual over these five time intervals can be seen in Table 27. The mean cost
per participant of medication over the 6-week trial period was very low for both treatment groups.

A summary of all included costs from the NHS and PSS perspective (treatment cost, NHS service
utilisation cost and medication cost) over the trial period is given in Table 28. Based on complete data,
using a bandage instead of rigid immobilisation resulted in a small but statistically significant saving of
£12.55 (95% CIl £5.30 to £19.51).

TABLE 22 Unit cost of consumables associated with trial per participant

Resource item Rigid immobilisation group Offer of a bandage group Unit type Unit cost (£)
Futura splint v X Item 6.05
Backslab 4 X Item 1.50
Soft cast v X Item 4.97
Hard cast 4 X Item 5.82
Soft gauze bandage X v Item 0.78
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TABLE 23 Mean NHS service use (number of events): post treatment to 3 weeks post randomisation

Offer of a bandage

Rigid immobilisation
group, mean (SE), n  group, mean (SE), n

Bootstrap

Type of care Difference (95% Cl) p-value®

Outpatient care

-0.084 to -0.012  0.009

Orthopaedic clinic
(due to wrist injury)

0.037 (0.009), 438

0.085 (0.015), 426 -0.048

Radiology (X-rays) 0.011 (0.005), 439 0.009 (0.006), 430 0.002 -0.013 to 0.016 0.783
Physiotherapy 0 (0), 440 0 (0), 430 0 - -
Emergency 0.048 (0.011), 439 0.032 (0.010), 431 0.015 -0.014 to 0.044 0.306
department

Community care (NHS)
General practitioner 0.016 (0.006), 437 0.009 (0.005), 431 0.007 -0.001 to 0.021 0.397
(surgery)
General practitioner 0.002 (0.002), 439 0.007 (0.005), 431 -0.005 -0.015 to 0.007 0.416
(telephone/e-mail
contact)
Practice nurse 0.002 (0.002), 440 0 (0), 431 0.002 -0.002 to 0.007 0.338
District nurse 0 (0), 440 0(0), 431 0 - -
Physiotherapist 0 (0), 440 0(0), 431 - -
111 advice 0.002 (0.002), 440 0.005 (0.003), 431 -0.002 -0.010 to 0.005 0.548

SE, standard error.
a Computed using t-tests.

TABLE 24 Mean NHS service use (number of events): 3 to 6 weeks post randomisation

Offer of a bandage

Rigid immobilisation
group, mean (SE), n  group, mean (SE), n

Bootstrap

Type of care Difference (95% CIl) p-value®

Outpatient care

38

Orthopaedic clinic 0.021 (0.008), 433 0.014 (0.007), 428 0.007 -0.015t00.028 0.544
(due to wrist injury)
Radiology (X-rays) 0.002 (0.002), 437 0.004 (0.004), 431 -0.002 -0.012t0 0.007 0.646
Physiotherapy 0.002 (0.002), 436 0 (0), 431 0.002 -0.002 to 0.006  0.325
Emergency 0.006 (0.003), 437 0.002 (0.002), 431 0.004 -0.004 to 0.003  0.332
department

Community care (NHS)
General practitioner 0 (0), 436 0.011 (0.006), 431 -0.011 -0.023t0 0.000  0.057
(surgery)
General practitioner 0.002 (0.002), 437 0 (0), 431 0.002 -0.002 to 0.007  0.326
(telephone/e-mail
contact)
Practice nurse 0 (0), 437 0(0), 431 0 - -
District nurse 0 (0), 437 0(0), 431 0 - -
Physiotherapist 0.002 (0.0022), 437  0.004 (0.003), 431 -0.002 -0.009 to 0.005 0.544
111 advice 0.002 (0.002), 437 0 (0), 431 0.002 -0.002 to 0.006  0.297

SE, standard error.

a Computed using t-tests.
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TABLE 25 Mean cost (GBP): post treatment to 3 weeks post randomisation

Rigid immobilisation
group, mean (SE), n

Offer of a bandage

Bootstrap

Type of care group, mean (SE), n Difference (95% Cl) p-value®

NHS and PSS perspective

Outpatient care

Orthopaedic clinic 4.384 (1.144),438  10.141 (1.848), 426 -5.757 -9.985to -1.529  0.008
(due to wrist injury)
Radiology (X-rays) 0.353 (0.157), 439 0.288 (0.176), 430 0.065 -0.402t0 0531 0.786
Physiotherapy 0 (0), 440 0 (0), 430 0 - -
Emergency 5.549 (1.184), 439 3.767 (1.089), 431 1.781 -1778t0 5.341  0.327
department
Community care (NHS)
General practitioner 0.442 (0.167), 437 0.256 (0.128), 431 0.186 -0.205t0 0.577 0.352
(surgery)
General practitioner 0.063 (0.063), 439 0.192 (0.143), 431 -0.129 -0.432t0 0.174 0.403
(telephone/e-mail
contact)
Practice nurse 0.095 (0.095), 440 0(0), 431 0.095 -0.090to 0.281 0.314
District nurse 0 (0), 440 0 (0), 430 0 - -
111 advice 0.032 (0.032), 440 0.066 (0.046), 431 -0.033 -0.148 t0 0.080 0.560
Physiotherapist 0 (0), 440 0(0), 430 0 - -
Medication 0.065 (0.335), 440 0.071 (0.323), 430 -0.005 -0.036 to 0.047 0.800
Total (NHS and PSS) 11.294 (2.061), 433  14.748 (2.294), 424 -3.464 -9.271t0 2.363 0.245
Societal perspective
Direct non-medical cost
Help with child care 0.014 (0.008), 440 0.034 (0.032), 431 -0.020 -0.088 to 0.048 0.565
Lost productivity 0.109 (0.023), 439 0.155 (0.030), 430 -0.046 -0.120 to 0.027 0.217
Total (non-NHS) 0.124 (0.024), 439 0.191 (0.047), 430 -0.066 -0.169 to 0.036  0.207

SE, standard error.
a Computed using t-tests.

TABLE 26 Mean cost (GBP): 3 to 6 weeks post randomisation

Type of care
NHS and PSS perspective

Outpatient care

Mean (SE) cost (GBP), n

Offer of a bandage
group

Rigid immobilisation

group

Difference

Bootstrap
(95% Cl)

p-value®

Orthopaedic clinic 2.494 (0.993), 433 1.682 (0.883), 428 0.812 -0.787 to 3412  0.540
(due to wrist injury)
Radiology (X-rays) 0.071 (0.071), 437 0.143 (0.143), 431 -0.073 -0400to 0.255  0.662
Physiotherapy 0.089 (0.089), 436 0 (0), 431 0.089 -0.084 t0 0.262  0.312
Emergency 0.796 (0.458), 437 0.269 (0.269), 431 0.527 -0482to 1.531  0.306
department

Community care (NHS)
General practitioner 0 (0), 436 0.455 (0.119), 431 -0.456 -0.922 to 0.012 0.056
(surgery)

continued
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TABLE 26 Mean cost (GBP): 3 to 6 weeks post randomisation (continued)

Mean (SE) cost (GBP), n

Offer of a bandage Rigid immobilisation Bootstrap

Type of care group Difference (95% Cl)
General practitioner ~ 0.063 (0.063), 437 0(0), 431 0.063 -0.056 t0 0.183  0.302
(telephone/e-mail
contact)
Practice nurse 0 (0), 437 0(0), 431 0 - -
District nurse 0 (0), 437 0 (0), 431 0 - -
Physiotherapist 0.171 (0.171), 437 0.348 (0.245), 431 -0.176 -0.076 to 0413  0.558
111 advice 0.032 (0.032), 437 0(0), 431 0.032 -0.099 to 0.033  0.333
Medication cost 0.027 (0.225), 437 0.011 (0.102), 431 0.016 -0.039to 0.006  0.168
Total (NHS and PSS) 3.484 (1.285), 432 2.840 (0.988), 428 0.643 -2.486 to 3.773  0.687
Societal perspective
Direct non-medical cost
Help with child care 0.003 (0.003), 437 0.034 (0.034), 4300 -0.031 -0.102 to 0.039  0.383
Lost productivity 0.067 (0.027), 437 0.045 (0.015), 431 0.022 -0.036t0 0.081 0461
Total (non-NHS) 0.071 (0.027), 437 0.080 (0.038), 430 -0.009 -0.102 to 0.084  0.845

SE, standard error.
a Computed using t-tests.

TABLE 27 Mean medication cost by treatment group and follow-up time point

Mean (SE) cost (GBP), n

Offer of a bandage Rigid immobilisation Bootstrap

Time point group group Difference  (95% Cl) p-value®
Day 1 0.903 (0.809), 409 0.898 (0.800), 389 0.004 -0.108 to 0.100 0.937
Day 3 1.249 (1.545), 451 1.303 (1.524), 435 -0.053 -0.146 to 0.252 0.602
Day 7 0.741 (1.709), 446 0.969 (1.895), 429 -0.227 -0.012 to 0.467 0.063
Week 3 0.065 (0.335), 428 0.071 (0.323), 425 -0.005 -0.036 to 0.047 0.800
Week 6 0.027 (0.225), 433 0.011 (0.102), 424 0.016 -0.039 to 0.006 0.168

SE, standard error.
a Computed using t-tests.

TABLE 28 Health-care cost over the 6-week follow-up (available cases, without imputation of missing data)

Mean (SE) cost (GBP), n

Offer of a bandage Rigid immobilisation Bootstrap

Cost category group group Difference (95% Cl) p-value®
Treatment 3.378 (0.168), 456  12.461 (0.03), 443 -9.082 -9.213t0-8.982  0.000
Medication cost (day 1 2.985 (0.159), 435 3.165 (0.165, 417 -0.179 -0.627 to 0.267 0.431
to day 7)

NHS services (including 14.716 (2.914), 410  17.085 (2.741), 409 -2.369 -10.101 to 5.363 0.548
medication cost, week 3

to week 6)

Total cost, NHS and PSS 21.131 (2.923), 410  32.653 (2.722), 409 -11.522 -19.558t0 -3.486 0.005

SE, standard error.
a Computed using t-tests.
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Table 29 presents the mean cost and standard error of non-NHS cost and any additional expenses that
were borne by the participants. The mean cost of work loss by treatment allocation for the 6-week
period is also shown in Table 29.

Utility and quality-adjusted life-years

Utility scores were estimated using validated EQ-5D-Y questionnaires completed by participants at
baseline, 3 days, 7 days, 3 weeks and 6 weeks. The summary statistics of the unadjusted EQ-5D-Y utility
scores for all observed cases across all time points by treatment are presented in Table 30. EQ-5D-Y
scores at 6 weeks were higher than the baseline post-injury scores in both treatment groups. The
baseline EQ-5D-Y score was slightly higher in the rigid immobilisation group than in the offer of a

TABLE 29 Non-NHS and societal costs over the 6 weeks’ follow-up (available cases, without imputation of missing data)

Cost category

Mean (SE) cost (GBP), n

Offer of a bandage
group

Rigid immobilisation
group

Difference

Bootstrap
(95% Cl)

p-value?

Time off work 0.169 (0.041), 456 0.195 (0.035), 443 -0.025 -0.084 to 0.134 0.649
Child care 0.017 (0.011), 456 0.067 (0.065), 443 -0.051 -0.083 to 0.183 0.461
Total cost, non-NHS 0.187 (0.042), 456 0.262 (0.078), 443 -0.075 -0.099 to 0.251 0.399
Total societal cost, NHS 20.171 (2.787), 409  33.619 (2.742), 408 -13.448 -21.158 to -5.737  0.001

and PSS and non-NHS

SE, standard error.
a Computed using t-tests.

TABLE 30 Utility and QALY estimates: EQ-5D-Y VAS scores (available cases with no adjustment for baseline utility)®

Mean (SE) score, n

Offer of a bandage  Rigid immobilisation Bootstrap
Time point group group Difference  (95% CIl)
EQ-5D-Y
Baseline 0.537 (0.016), 456 0.557 (0.629), 443 -0.019 -0.064 to 0.025 0.399
3 days 0.563 (0.012), 444 0.548 (0.013), 432 0.015 -0.021 to 0.052 0.408
7 days 0.706 (0.011), 444 0.695 (0.011), 428 0.011 -0.018 to 0.044 0.410
3 weeks 0.895 (0.007), 430 0.885 (0.007), 428 0.009 -0.012 to 0.032 0.388
6 weeks 0.975 (0.004), 434 0.972 (0.004), 428 0.003 -0.008 to 0.014 0.618
QALY (AUC) 0.095 (0.001), 409 0.094 (0.001), 401 0.001 -0.001 to 0.002 0.485
EQ-5D-Y VAS
Baseline 72.728 (1.024), 456  73.288 (1.029), 443 -0.560 -2.226 to 3.347 0.693
3 days 76.969 (0.895), 444  75.862 (0.916), 432 1.107 -3.559 to 1.345 0.379
7 days 83.064 (0.901), 444  83.540 (0.807), 428 -0.476 -1.922 to 2.874 0.697
3 weeks 92.577 (0.589), 430  90.699 (0.732), 428 1.878 -3.694 to -0.061 0.043
6 weeks 94.744 (0.629), 434  96.129 (0.448), 428 -1.385 -0.119 to 2.889 0.071

SE, standard error.

a Available cases refer to participants completing both utility and resource use questionnaires
b Computed using t-tests.

¢ Estimated by the AUC for individual patients.
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bandage group. Consequently, unadjusted EQ-5D-Y utilities and QALYs should be interpreted with
caution. Nonetheless, based on complete data, using the offer of a soft bandage instead of a rigid
immobilisation resulted in a small and non-statistically significant increase in quality of life of 0.0012
QALYs (95% CI -0.001 to 0.002 QALYs). We adjusted for baseline imbalance in the economic evaluation
within analyses.

Cost-effectiveness results

The ICER plane in Figure 9 shows the joint distribution of incremental cost and QALY for the base-case
analysis. Patients allocated to the offer of a bandage treatment experienced a marginally larger average
quality of life gain (0.0013 QALYs, 95% Cl -0.004 to 0.003 QALYs) and incurred lower average health
costs (-£12.55, 95% Cl -£19.51 to -£5.30) than those in the rigid immobilisation group (Table 31). The
probability of the offer of a bandage being cost-effective was > 95% at each of the cost-effectiveness
thresholds of £15,000, £20,000 and £30,000 per QALY (Figure 10 and see Table 31). The NMB
associated with the offer of a bandage was found to be positive and increased with willingness to pay
(Figure 11). Therefore, the base-case analysis indicates that the offer of a bandage rather than rigid
immobilisation is likely to be cost-effective in the studied population.

Sensitivity analyses showed similar results that supported the base-case finding: in each case, the offer
of a bandage proved the dominant strategy. The ICER, when the complete-case analysis was implemented,
was -£10,680 per QALY and for the societal perspective the ICER was —-£9890 per QALY. The probability
that use of a bandage was cost-effective when compared with rigid immobilisation within the studied
population was generally > 95% in both sensitivity analyses.

The planned subgroup analysis of age found that, in the offer of a bandage group, costs were higher
and quality-of-life gains smaller in the 4-7 years age group than in the 8-15 years age group, as
shown in Table 31.

When the assumption was made that participants attended hospital at least as often as was identified
by the recruitment centre-reported data, the results again supported the base-case analysis. The ICER
was -£9432 per QALY. The probability that use of a bandage was cost-effective when compared with
rigid immobilisation within the studied population was > 95% in this sensitivity analysis.

The expected value of perfect information per patient in the base-case analysis was about £1 at a
willingness-to-pay threshold of £30,000 per QALY (Figure 12). Given that there are about 60,000
emergency attendances for torus fractures of the distal radius in children per year in Great Britain,23
realistic technology time horizons of 10-20 years suggest that further research to reduce uncertainty
is unlikely to be appropriate.

0
-5
-10 4
-15 4
-20 4
-25

Incremental cost (£)

T T T 1
-0.002 0.000 0.002 0.004 0.006
Incremental QALY

FIGURE 9 Incremental cost-effectiveness plane with 95% credible region, showing the base-case analysis of bandage
compared with rigid immobilisation.
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TABLE 31 Incremental cost-effectiveness analysis of the offer of a bandage compared with rigid immobilisation

Analysis

Base case

NHS and PSS perspective: imputed costs and
QALYs, covariate adjusted

Sensitivity

1

NHS and PSS perspective: complete-case
costs and QALYSs, covariate adjusted

. Societal perspective: imputed costs and

QALYs, covariate adjusted

. Subgroup analysis: 4-7 years (NHS and

PSS perspective: imputed costs and QALYs,
covariate adjusted)

. Subgroup analysis: 8-15 years (NHS and

PSS perspective: imputed costs and QALYs,
covariate adjusted)

. Post hoc analysis with a modification for

health-care use based on recruitment
centre-reported attendance (NHS and PSS
perspective: imputed costs and QALYs,
covariate adjusted)

Incremental cost (£) (95% Cl)

-12.552 (-19.801 to -5.302)

-12.003 (-20.07; -3.94)

-12.302 (-19.483 to -5.121)

-17.00 (-34 to -3)

-11.00 (-18 to -3)

-13.002 (-20.245 to -5.452)

Incremental QALYs (95% Cl)

0.0013 (0.000 to 0.003)

0.0012 (0.003 to -0.001)

0.0012 (0.000 to 0.003)

0.0013 (-0.002 to 0.007)

0.0021 (0.004 to 0.000)

0.0013 (-0.004 to 0.003)

ICER, £ (QALY)

-9311 (SE quadrant)

-10,680 (SE quadrant)

-9890 (NE quadrant)

-35,241 (SE quadrant)

-6442 (NE quadrant)

-9432 (SE quadrant)

Probability of cost-
effectiveness at specified

cost-effectiveness threshold

£15,000 £20,000 £30,000

0.9845 0.9760 0.9655

0.9625 0.9515 0.9320

0.9800 0.9680 0.9555

0.7695 0.7350 0.6985

0.9805 0.9730 0.9670

0.9825 0.9770 0.9653

NE, north-east; SE, south-east.
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RESULTS
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FIGURE 10 Base-case analysis of the offer of a bandage compared with rigid immobilisation: cost-effectiveness
acceptability curve.
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FIGURE 11 Base-case analysis of the offer of a bandage compared with rigid immobilisation: NMB.
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FIGURE 12 Base-case analysis of the offer of a bandage compared with rigid immobilisation: EVPI. EVPI, expected value
of perfect information.
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Chapter 4 Discussion

Recruitment

Paediatric Emergency Research United Kingdom and Ireland (PERUKI), an increasingly well-established
network of clinicians, which aims to effectively deliver high-quality trials in paediatric trauma and
emergency care, facilitated the delivery of this trial. At the outset of the trial, we were mindful of

the seasonality of injuries likely to be encountered, and the overall number of patients screened in

the trial was in keeping with the estimated rate of recruitment at the recruitment centres, including
this marked seasonal effect. As expected, the rate of recruitment was substantially higher during the
summer months, with approximately three times more patients both screened and recruited than
during the winter months. The rate of recruitment among the younger group of patients was slower
than anticipated, leading to a 3-month extension of the recruitment window. The key reason for this
delay was an unanticipated imbalance between the age groups within the study, with the older group
(i.e. 8-15 years) screened and recruited at twice the rate of those in the younger group (i.e. 4-7 years).
As a result, we recruited considerably more children than planned in the older group.

Among the children who met the inclusion criteria, 20% of those screened were excluded because
they did not meet the predetermined eligibility criteria. The majority of these (65%) were made up of
children who presented to the recruitment centre > 36 hours after their injury. This exclusion criterion
was decided on based on the primary outcome of pain measured at 3 days post randomisation, with
the anticipation that children with fractures typically present immediately. It was therefore felt that
those presenting > 36 hours after injury would already be approaching the point for which pain was
already significantly resolving.

The number of potentially eligible patients presenting at each centre differed considerably, largely
because of the size of their catchment populations. The key determinant driving the conversion of
‘screened’ to ‘recruited’ was patient preference. Among families, there was a strong preference for
rigid immobilisation, with 252 patients/parents declining to participate for this reason. Conversely, only
four families declined to participate because they had a preference for a bandage. Although we were
unable to formally explore this preference through qualitative interviews, it was apparent that there
was a pre-existing belief among parents and young people that ‘broken bones require immobilisation’.
However, clinician preference was uncommon, with only 14 patients excluded based on clinician
preference, presumably with their actions informed through evidence and their own experience of the
infrequent nature of complications and reattendance with this injury.

The study was delivered almost wholly online; consent forms, case report forms, treatment details,
details of complications and details of patient-reported outcomes were collected electronically and
added directly to the database. There were relatively few difficulties encountered with consent,

with only 29 patients unable to be enrolled because of technical difficulties. The online approach
contributed to the study being widely accessible to clinical teams, with more than half of patients
recruited outside normal working hours. The online approach also minimised errors within recruitment
(i.e. there were few errors of consent or incomplete data fields throughout follow-up) and meant

that the study material was easily accessible to all (i.e. through the internet). However, there were
challenges in terms of an initial reluctance of some clinical/research teams to move online, a reliance
on the availability of a ‘device’ in busy EDs, and inevitable ‘glitches’ that occured throughout the process
(i.e. study enrolment was unable to be performed between 00.00 and 01.00, as this was the time that
the database server updated, which contributed to some of the technical difficulties encountered).
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DISCUSSION

Overall, 965 of the 1513 (64%) eligible patients were included within the trial. We can be confident
that the patients who took part in the trial are broadly representative of those children with an acute
torus fracture of the distal radius.

Participants and treatments

In total, 965 patients consented to take part in the trial. The mean age of the participants was slightly
higher than previously anticipated, at 9.65 years. This accounted for the imbalance in the recruitment
between the two age groups, with recruitment being extended until sufficient primary outcomes were
acquired in both groups to reach the sample size (n = 278). Consequently, 300 patients were recruited

in the 4-7 years age group, and 665 patients were recruited in the 8-15 years age group. As expected,
most injuries were the result of low-energy trauma (75%). The injury was equally common in both sexes
in the 4-7 years age group, but in the 8-15 years age group two-thirds of those screened and recruited
were male, which reflects previous epidemiological data concerning sex disparities in childhood injuries.>¢
This difference is believed to be a consequence of behavioural differences in boys and girls that emerge
at an early age.””

A total of 489 participants were randomised to the offer of a bandage group and 476 were randomised to
the rigid immobilisation group. We anticipated that some patients would cross over following randomisation
and, indeed, in the ED, seven patients received rigid immobilisation despite being randomised to the
offer of a bandage group, and one received the offer of a bandage despite being randomised to the rigid
immobilisation group. The crossovers were mostly driven by family preference, with families changing
their mind after randomisation. By the point of the primary outcome (i.e. day 3), 36 patients had received
rigid immobilisation despite being randomised to the offer of a bandage group, and one patient had
received the offer of a bandage despite being randomised to the rigid immobilisation group. The additional
crossovers occurring before day 3 were almost all related to pain. Crossovers after the initial treatment
were all unidirectional (i.e. the offer of a bandage changing to rigid immobilisation) because families
generally returned for reassurance or an escalation in care. After day 3, an additional 14 children
crossed over from the offer of a bandage group to the rigid immobilisation group, such that 50 (10.2%)
children randomised to the offer of a bandage group ultimately changed treatment. This imbalance

could potentially pose a threat to the integrity of the trial, but, because the number of such crossovers
was small in the context of a trial of 965 participants, this is very unlikely to have affected the results.
Furthermore, the analysis undertaken considered the result according to both treatment received (PP)
and by treatment randomised (ITT).

Although crossovers were generally unidirectional, changes in the immobilisation device occurred in
both groups. Twenty-two participants in the rigid immobilisation group had further immobilisation
changes after the initial treatment, which included splint changes or escalation in care from a
removable splint to plaster cast immobilisation. Furthermore, care was frequently de-escalated at
home: by day 3, 69 (14.3%) bandages and four (0.8%) casts had been removed.

Most participants in the rigid immobilisation group (451/476, 95%) were treated with a futura-type
splint or similar. A prior study of UK practice found that 40% of hospitals were primarily using casts,>8
so the widespread use of futura-type splints in the study suggests either that use of this practice has
rapidly increased throughout the UK or that the centres involved in the trial are more innovative than
centres not involved in the trial. Most patients in the offer of a bandage group (458/489, 94%) chose
to have the bandage applied in the ED. Compliance with the treatments was good. The average duration
of treatment use was 7 days in the offer of a bandage group and 18 days in the rigid immobilisation
group. At 3 weeks, 37% of the rigid immobilisation group continued to wear the treatment, but only
10% of the offer of a bandage group did.
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In terms of the primary outcome measure of pain at 3 days, there were 94.1% complete scores, with
follow-up rates broadly similar across age groups and treatment groups. The early primary outcome
time point allowed the trial to be efficiently concluded once the number of primary outcomes required
to achieve 90% power in each age group of children had been collected.

At 6 weeks, the rate of completion of secondary outcome measures was 90% overall, with a slight
discrepancy between age groups, the rate being 92.7% for 4- to 7-year-olds and 88.3% for 8- to
15-year-olds. The high rates of follow-up reflect the success of automated electronic participant
follow-up in this patient population.

Of those participants who did not complete the 6 weeks’ follow-up for the trial, five withdrew, with the
remaining participants failing to respond to prompts.

Results

Primary outcome

This trial showed equivalence in the Wong-Baker Scale scores at 3 days post randomisation between
the offer of a bandage group and the rigid immobilisation group in the management of torus fractures
of the distal radius in children aged 4-15 years. Both the ITT analysis (analysis by treatment randomised)
and the PP analysis (analysis of participants who received their allocated treatment) confirmed
equivalence. Furthermore, the trial was powered to separately assess equivalence in each of the age
subgroups, and equivalence was confirmed for both groups.

The number of missing data at the primary end point was very small (approximately 5%); therefore,
as per the statistical analysis plan, no attempt was made to account for missing data.

Secondary outcomes

In keeping with the primary analysis of pain at 3 days, this trial found no evidence of a difference
between the two treatment groups at any of the time points up to the final 6-week follow-up, with
the exception of day 1. For the day 1 follow-up, the ITT analysis demonstrated a small but statistically
significant difference in pain scores (difference -0.36, 95% CI -0.61 to -0.12) favouring the rigid
immobilisation group, but this difference was notably smaller than both the prespecified equivalence
margin of 1 point and the minimal clinically important difference of 2 points. This finding was not significant
in the PP analysis (difference -0.22, 95% -0.47 to 0.03). Interestingly, the number of participants receiving
analgesia was similarly slightly larger in the offer of a bandage group than in the rigid immobilisation
group, with approximately 5% more children receiving analgesia at each time point during the first 7 days
(day 1, 83% vs. 78%; day 3, 57% vs. 51%; day 7, 25% vs. 23%). The analgesia used was, almost universally,
simple ‘over-the-counter’ analgesia.

In keeping with the outcome of pain, the secondary outcomes of upper extremity function or quality of
life identified no evidence of a difference between the two treatment groups at any of the time points
during follow-up. Parental satisfaction was slightly better (extremely satisfied vs. very satisfied) at day
1 among those treated with a rigid immobilisation than among those receiving the offer of a bandage,
but there was no difference at the completion of follow-up.

Although differences did not exist between the treatment groups, there were small differences between
the age groups. Children in the older age group generally reported slightly higher pain and poorer
quality of life at each time point than those in the younger group, but, conversely, this group also
reported more rapid functional recovery. Although this difference is small, it may reflect a difference
between self-reporting and proxy reporting, which alters the interpretation of the experience.

School attendance was similar, with participants in both groups, missing an average of 1.5 days of school.
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DISCUSSION

The size of this study allowed particular consideration of complications, of which refracture and
worsening deformity requiring intervention are the key concerns of families and clinicians alike. Of the
965 children, none was found to have a worsened deformity. One fracture was identified to have a
refracture; the patient was initially randomised to the offer of a bandage group but crossed over to
the rigid immobilisation group in week 1 because of pain and was treated with a splint. This patient
then experienced refracture at around 3 weeks, following a fall. In total, only eight complications were
reported, seven of which related to an alternative type than that originally diagnosed by the treating
clinician - all of which were treated with cast immobilisation. Owing to the pragmatic nature of the
study, these were not considered protocol deviations, as the treating clinician acted in accordance with
their usual practice, and there is subjectivity in making the diagnosis. However, as these alternative
fracture patterns inevitably were present from the outset, they amount to errors of radiographical
interpretation and, therefore, of study eligibility.

Diagnosis audit

Given the unexpected age distribution of participants (i.e. imbalance between the younger and older
patient groups) the FORCE trial TSC recommended that the trial team audit the diagnostic agreement
between treating clinicians and reporting radiologists to ensure the validity of the diagnoses. The audit
took place when the first 250 patients had been recruited to the trial. The decision was made to use
the ‘reporting radiologist’ as a baseline, but it should be noted that the radiologist’s interpretation of
the radiograph is also prone to misinterpretation, as there is no clear reference standard to follow.

In total, 12 recruitment centres participated in the audit, contributing 212 fractures. There was
agreement between the treating clinician and the reporting radiologist in 85% of cases. Seven per cent
of cases were reported by the radiologist to be less severe (i.e. no fracture) and 8% of cases were
reported to be more severe (i.e. greenstick, growth plate injury or a complete fracture) than the report
by the treating clinician. There was, therefore, broad consistency in the diagnosis of torus fractures,
but there was some diagnostic uncertainty. Although, in a few cases, this resulted in crossover between
treatment groups, the majority, after review by the treating emergency clinicians, continued to be
treated as torus fractures. The absence of worsened deformity, irrespective of the fracture pattern,
indicates that the treatment approach is likely to be appropriate even in the presence of diagnostic
debate among expert clinicians.

The addition of the posters detailing the inclusion parameters for the trial (see Appendix 3, Figure 13)
may have improved the diagnostic accuracy beyond that seen in usual care. However, 281 clinicians

from 23 recruitment centres recruited patients to the trial, demonstrating the generalisability of the
study findings.

Health economic evaluation

The unit cost of treatment was £12.55 higher in the rigid immobilisation group than in the offer

of a bandage group, and quality of life was also marginally higher in the rigid immobilisation group
(mean 0.0013 QALYs, 95% CI 0.000 to 0.003 QALYs). Based on the base-case analysis, the cost per
patient of offer of a bandage was lower than the cost of rigid immobilisation from the NHS and
PSS perspective.

At a £30,000 per QALY ceiling ratio, the offer of a bandage was the most cost-effective treatment for
treating children with a torus fracture of the distal radius. A significant decrease in cost and small
non-significant increase in quality of life combine to provide a positive NMB for the offer of a bandage
and better than 95% probability of cost-effectiveness. The findings appeared to be robust when
considering sensitivity analyses, although the evidence is less compelling for the older age group

(i.e. 8-15 years).
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Although missing data are usually an issue in an economic analysis and may introduce bias into the
health economics results, the combined level of missingness of cost and outcome data (12.1%) in the
FORCE trial was low, enhancing the robustness of findings and similarity between the imputed and
complete-case model estimates.

Limitations

Recruiting patients to clinical trials in the context of emergencies is difficult, which is magnified

when the patient group involves children. A concern before this trial started was that families and/or
clinicians would not be willing to take part. This concern was unfounded regarding the clinicians, who
were broadly in equipoise, with only 14 patients not enrolled owing to a clinician preference. However,
families had a strong pre-existing preference for rigid immobilisation, with 252 declining to participate
from the outset for this reason. This preference continued after randomisation, with seven patients
declining to accept the allocated treatment as randomised and immediately changing treatment groups.
Given the preference and the inability to blind families to the treatment allocation, it is likely that
there was some bias in the reporting of patient-reported outcomes. This bias is likely to amplify the
magnitude of the treatment effect, that is to overstate outcomes in the rigid immobilisation group.
This is perhaps most evident in reports of patient satisfaction: satisfaction on follow-up day 1 was
lower among participants randomised to the offer of a bandage group, despite only a small reduction in
reported pain that was well below the minimal clinically important difference. Despite this bias, there
was equivalence in the primary outcome and all other clinical outcomes at every time point in the trial.

Although a selection bias could emerge through the initial patient preference in the trial, these
numbers are small compared with the size of the trial, and the demographics of those declining to
participate in the trial were broadly similar to those included within the trial. Any potential selection
bias therefore appears unlikely to affect the external validity of the results.

The exclusion criteria excluded participants in whom the injury had occurred > 36 hours previously.
Although this was intended to ensure that the treated participants were recruited at a similar point
on the recovery pathway, this does affect the generalisability of the findings to this group of patients.
Nevertheless, clinically, it seems unlikely that the results would not equally apply to this patient group.

Research recommendations

Given the findings of this study, a clinical decision tool to determine which children require radiography
for wrist injuries would be an important next step. Only fractures that require intervention need
undergo radiography; therefore, differentiating these from sprains and torus fractures could be
important in preventing overinvestigation and overtreatment of sprains and torus fractures. There is
also a need to rationalise interventions for other common injuries in children (e.g. rigid immobilisation
and follow-up for ‘toddler’s fractures’ of the tibia).

A future trial may similarly investigate whether or not bandage immobilisation and immediate discharge
would be as good as rigid immobilisation and follow-up.
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Chapter 5 Conclusions

I n children with a torus fracture of the distal radius, there was clear evidence of equivalence in
reported pain at 3 days post randomisation and throughout the entire 6-week follow-up period
between those treated with the offer of a bandage and those treated with rigid immobilisation.
There were no safety concerns in either group, which supports the strategy of immediate discharge
of children with this injury from EDs. The offer of a bandage was the most cost-effective treatment
for treating children, with a saving of -£12.55 per participant, which is significant because of the
60,000 children in the UK presenting with this injury each year.
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Appendix 1 FORCE Trial Collaborators
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Appendix 2 Changes to the protocol

TABLE 32 Protocol versions and summary of changes from the previous version

Version and date Summary of changes

2.0: 9 January 2019 4.3 Outcomes: school absence - added ‘school absence, due to injury, will be recorded’
4.5.1 Inclusion criteria (and throughout): changed to ‘4-15 years’
4.5.1 Exclusion criteria: changed to ‘mobile telephone with internet access’

4.5.2 Recruitment and consenting: a slight amendment and addition for clarification was
required regarding child assent

4.5.5 Withdrawals: amended as no longer patient facing

4.6.2 Rigid splint immobilisation: the treatment advice has been clarified in line with the
patient facing document

4.7 Adverse events: changed to ‘complications and serious adverse event management’.
Adverse events were removed and these will be reported as complications in the case
report forms

5.2 Economic evaluation: minor modification as required by the health economist

Protocol appendix TRECA SWAT: added

3.0: 13 November 2019 1. Contact details: update of trial management group members

4.5.2 Recruitment and consenting: changed further recruitment period from 6-8 months to
12-14 months

7. Project timetable and milestones: dates amended - end recruitment changed from
December 2019 to June 2020, complete follow-up changed from February 2020 to August
2020, statistical and health economic analysis changed from May 2020 to October 2020,
data review changed from June 2020 to December 2020 and final HTA report changed
from July 2020 to January 2021
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Appendix 3 Recruitment poster

National Institute for
Health Research

wrist fracture? (radius with/without
ulna fracture)

Is the patient <36 hours from
injury and aged 4 — 15 years?

Is the fracture in the DISTAL 1/3
of the radius?

Is the cortex of the radius
deformed (BUCKLED)?

Is the cortex INTACT all around
the radius? (i.e.no
visible gap)

YES: This is a torus
(buckle) fracture and
ELIGIBLE for FORCE

For any queries please contact: FORCE@ndorms.ox.ac.uk

FIGURE 13 Recruitment poster for staff members of the recruitment centres.
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Appendix 4 Supplementary results

TABLE 33 Demographic characteristics for participants randomised and not randomised

Characteristic Eligible but not randomised (N = 548) Randomised (N = 965)

Centre, n (%)

Alder Hey Children’s Hospital 45 (8.2) 156 (16.2)
Birmingham Children’s Hospital 44 (8.0) 69 (7.2)
Bristol Royal Hospital for Children 53(9.7) 112 (11.6)
Coventry University Hospital 9 (1.6) 22 (2.3)
Darlington Memorial Hospital 2 (0.4) 5 (0.5)
Evelina London Children’s Hospital 27 (4.9) 64 (6.6)
Horton General Hospital 17 (3.1) 37 (3.8)
Ipswich Hospital 17 (3.1) 66 (6.8)
John Radcliffe Hospital 51 (9.3) 45 (4.7)
King George Hospital 39(7.1) 43 (4.5)
Leicester Royal Infirmary 4(0.7) 13 (1.3)
New Cross Hospital 53(9.7) 107 (11.1)
Nottingham Children’s Hospital 40 (7.3) 40 (4.1)
Queen’s Hospital 69 (12.6) 60 (6.2)
Royal Berkshire Hospital 16 (2.9) 22 (2.3)
Royal Derby Hospital 35 (6.4) 34 (3.5)
Royal Devon and Exeter Hospital 6(1.1) 20 (2.1)
Royal London Hospital 0 (0.0 2(0.2)
Sheffield Children’s Hospital 14 (2.6) 11 (1.1)
St George’s Hospital 1(0.2) 5(0.5)
Sunderland Royal Hospital 0 (0.0) 1(0.1)
University Hospital Southampton 6(1.1) 7 (0.7)
Wexham Park Hospital 0 (0.0 24 (2.5)
Sex, n (%)
Female 232 (42.3) 379 (39.3)
Male 316 (57.7) 586 (60.7)
Age (years), median (IQR), n* 10 (8-12), 548 9 (7-11), 965
Ethnicity, n (%)
White 388 (70.8) 772 (80.0)
Black/African/Caribbean/black British 5(2.7) 9 (5.1)
Asian/Asian British 5(13.7) 98 (10.2)
Other ethnic group 4 (2.6) 21(2.2)
Mixed/multiple ethnic groups 17 (3.1) 20 (2.1)
Not stated 39(7.1) 5(0.5
Index of Multiple Deprivation, median (IQR), n 4 (2-7), 548 4 (2-7), 965

a Only age in whole years was recorded at screening.
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TABLE 34 Availability of follow-up data for each outcome measure, by treatment group and age group

Offer of a bandage group, n (%) Rigid immobilisation group, n (%)

Outcome measure  4-7 years (N=153) 8-15years (N=336) 4-7 years (N =147) 8-15 years (N = 329)
Day 1

Wong-Baker Scale 129 (84.3) 279 (83.0) 123 (83.7) 259 (78.7)
Pain medication 129 (84.3) 279 (83.0) 123 (83.7) 259 (78.7)
Satisfaction 129 (84.3) 277 (82.4) 123 (83.7) 257 (78.1)
Day 3

Wong-Baker Scale 147 (96.1) 319 (94.9) 139 (94.6) 303 (92.1)
Pain medication 147 (96.1) 318 (94.6) 139 (94.6) 303 (92.1)
PROMIS 145 (94.8) 317 (94.3) 138 (93.9) 303 (92.1)
EQ-5D-Y 145 (94.8) 314 (93.5) 139 (94.6) 302 (91.8)
Day 7

Wong-Baker Scale 144 (94.1) 315 (93.8) 137 (93.2) 302 (91.8)
Pain medication 144 (94.1) 315 (93.8) 137 (93.2) 302 (91.8)
PROMIS 144 (94.1) 312 (92.9) 137 (93.2) 300 (91.2)
EQ-5D-Y 144 (94.1) 312 (92.9) 137 (93.2) 298 (90.6)
Day 21

Wong-Baker Scale 138 (90.2) 294 (87.5) 135 (91.8) 294 (89.4)
PROMIS 138 (90.2) 293 (87.2) 134 (91.2) 292 (88.8)
EQ-5D-Y 138 (90.2) 292 (86.9) 134 (91.2) 292 (88.8)
School attendance 138 (90.2) 292 (86.9) 133 (90.5) 292 (88.8)
Week 6

Wong-Baker Scale 142 (92.8) 294 (87.5) 136 (92.5) 295 (89.7)
PROMIS 142 (92.8) 292 (86.9) 136 (92.5) 292 (88.8)
EQ-5D-Y 142 (92.8) 292 (86.9) 136 (92.5) 292 (88.8)
School attendance 142 (92.8) 291 (86.6) 136 (92.5) 289 (87.8)
Satisfaction 142 (92.8) 291 (86.6) 136 (92.5) 289 (87.8)

TABLE 35 Comparison of PROMIS, EQ-5D-Y and satisfaction scores at each time point between treatment groups for
the PP population (overall and for each age group)

Time point Offer of a bandage group Rigid immobilisation group Adjusted difference (95% Cl) p-value
PROMIS score, mean (SD), n°

Overall

Baseline 25.0 (6.0), 428 25.5 (7.6), 442 - -

Day 3 28.7 (7.7), 424 27.8 (7.9), 441 -0.79 (-1.89 to 0.30) 0.16
Day 7 35.0 (9.8), 412 34.4(9.2), 427 -0.49 (-1.60 to 0.62) 0.39
Week 3 46.8 (10.1), 397 46.2 (10.1), 419 -0.63 (-1.75 to 0.49) 0.27
Week 6 53.0 (7.1), 396 52.6 (7.5), 420 -0.38 (-1.51 to 0.74) 0.50
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TABLE 35 Comparison of PROMIS, EQ-5D-Y and satisfaction scores at each time point between treatment groups for
the PP population (overall and for each age group) (continued)

Time point Offer of a bandage group Rigid immobilisation group Adjusted difference (95% Cl) p-value

4-7 years age group

Baseline 22.9 (6.4), 132 24.0 (7.6), 139 - -
Day 3 27.7 (7.0), 130 27.0(7.9), 138 -0.59 (-2.56 to 1.38) 0.55
Day 7 34.1 (8.5), 127 34.3(9.1), 135 0.46 (-1.52 to 2.45) 0.65
Week 3 45.2 (10.0), 124 45.1 (9.5), 133 0.01 (-2.00 to 2.01) 1.00
Week 6 50.1 (8.2), 126 51.0(7.4), 133 0.88 (-1.11 to 2.88) 0.39
8-15 years age group
Baseline 25.9 (5.6), 296 26.2 (7.6), 303 - -
Day 3 29.1(7.9), 294 28.2 (7.8), 303 -0.87 (-2.18 to 0.45) 0.20
Day 7 35.4 (10.3), 285 34.5(9.2), 292 -0.91 (-2.24 to 0.43) 0.18
Week 3 47.6 (10.1), 273 46.8 (10.3), 286 -0.90 (-2.25 to 0.46) 0.19
Week 6 54.3 (6.1), 270 53.4(7.4), 287 -0.94 (-2.30 to 0.41) 0.17
EQ-5D-Y utility score, mean (SD), n°
Overall
Baseline 0.54 (0.34), 428 0.56 (0.34), 442 - -
Day 3 0.57 (0.27), 421 0.55 (0.27), 441 -0.02 (-0.05 to 0.01) 0.23
Day 7 0.71 (0.23), 412 0.69 (0.24), 427 -0.02 (-0.05 to 0.01) 0.29
Week 3 0.90 (0.16), 396 0.88 (0.16), 419 -0.01 (-0.04 to 0.02) 043
Week 6 0.97 (0.10), 396 0.96 (0.11), 420 -0.00 (-0.04 to 0.03) 0.76
4-7 years age group
Baseline 0.52 (0.33), 132 0.60 (0.32), 139 - -
Day 3 0.62 (0.25), 130 0.57 (0.26), 139 -0.05 (-0.11 to 0.01) 0.08
Day 7 0.75 (0.22), 127 0.74 (0.23), 135 -0.01 (-0.06 to 0.05) 0.83
Week 3 0.92 (0.17), 124 0.92 (0.14), 133 -0.00 (-0.06 to 0.05) 0.89
Week 6 0.97 (0.12), 126 0.97 (0.10), 133 0.01 (-0.05 to 0.06) 0.82
8-15 years age group
Baseline 0.54 (0.34), 296 0.54 (0.35), 303 - -
Day 3 0.55(0.27), 291 0.54 (0.27), 302 -0.01 (-0.04 to 0.03) 0.73
Day 7 0.70 (0.23), 285 0.67 (0.24), 292 -0.02 (-0.06 to 0.01) 0.22
Week 3 0.89 (0.1¢), 272 0.87 (0.17), 286 -0.02 (-0.06 to 0.02) 0.36
Week 6 0.97 (0.08), 270 0.96 (0.11), 287 -0.01 (-0.05 to 0.03) 0.55
EQ-5D-Y VAS score, mean (SD), n°
Overall
Baseline 73.3 (22.0), 428 73.3(22.7), 442 - -
Day 3 76.8 (19.4), 421 75.5(19.8), 437 -1.14 (-3.58 to 1.29) 0.36
Day 7 83.2 (19.3), 409 83.1(17.8), 427 -0.19 (-2.65 to 2.27) 0.88
Week 3 91.2 (16.1), 396 90.2 (16.4), 418 -1.24 (-3.73 to 1.25) 0.33
Week 6 94.4 (14.3), 395 94.3 (16.0), 418 -0.15 (-2.64 to 2.34) 0.91
continued
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TABLE 35 Comparison of PROMIS, EQ-5D-Y and satisfaction scores at each time point between treatment groups for
the PP population (overall and for each age group) (continued)

Time point Offer of a bandage group Rigid immobilisation group Adjusted difference (95% Cl) p-value

4-7 years age group

Baseline 82.2 (18.7), 132 79.2 (21.6), 139 - -
Day 3 80.1 (19.6), 130 80.9 (18.5), 138 0.66 (-3.66 to 4.99) 0.76
Day 7 87.8 (16.8), 125 88.8 (16.0), 135 0.91 (-3.47 to 5.29) 0.68
Week 3 95.7 (8.5), 124 94.3 (10.8), 132 -1.64 (-6.05 to 2.77) 0.47
Week 6 96.2 (9.5), 126 96.2 (13.0), 133 -0.26 (-4.64 to 4.13) 091
8-15 years age group

Baseline 69.4 (22.2), 296 70.6 (22.8), 303 - -
Day 3 75.3 (19.1), 291 73.0 (19.9), 299 -2.13 (-5.04 to 0.78) 0.15
Day 7 81.1 (20.0), 284 80.4 (17.9), 292 -0.87 (-3.81 to 2.08) 0.56
Week 3 89.2 (18.3), 272 88.3 (18.1), 286 -1.20 (-4.18 to 1.78) 043
Week 6 93.5 (16.0), 269 93.4 (17.2), 285 -0.27 (-3.26 to 2.72) 0.86
Satisfaction score, median (IQR), n°

Overall

Day 1 2 (1-2), 369 1(1-2),377 - <0.001
Week 6 1(1-2), 395 1(1-2),417 - 0.20

a Higher PROMIS scores indicate better function.

b EQ-5D-Y utility scores range from -0.594 to 1, with higher scores indicating better quality of life.
¢ EQ-5D-Y VAS scores range from O to 100, with higher scores indicating better quality of life.

d Satisfaction scores are on a 7-point scale from 1 (extremely satisfied) to 7 (extremely unsatisfied).

TABLE 36 Comparison of receipt of pain medication at each time point by treatment group overall and by age group
from 1 to 7 days post randomisation (PP population)

Offer of a bandage

Rigid immobilisation

Time point group, n/N (%) group, n/N (%) OR (95% CI); p-value RD (%) (95% ClI)
Overall

Day 1 304/371 (81.9) 294/378 (77.8) 0.57 (0.30 to 1.08); 0.08 -5.1(-114to 1.1)
Day 3 239/427 (56.0) 227/442 (51.4) 0.65 (0.39 to 1.09); 0.10 -5.2(-11.0 to 0.7)
Day 7 105/415 (25.3) 99/428 (23.1) 0.73 (0.41 to 1.30); 0.28 -3.1(-9.1to0 2.8)

4-7 years age group

Day 1 86/116 (74.1)
Day 3 57/132 (43.2)
Day 7 19/127 (15.0)

8-15 years age group

Day 1 218/255 (85.5)
Day 3 182/295 (61.7)
Day 7 86/288 (29.9)

95/123 (77.2)
70/139 (50.4)
22/135 (16.3)

199/255 (78.0)
157/303 (51.8)
77/293 (26.3)

1.39 (0.48 to 4.06); 0.54
1.60 (0.63 to 4.06); 0.32
0.89 (0.28 to 2.82); 0.85

0.37 (0.17 to 0.83); 0.01
0.43 (0.23 to 0.82); 0.01
0.67 (0.34 to 1.31); 0.24

1.9 (-9.1 to 13.0)
6.5 (-3.9 to 17.0)
0.2 (-10.4 to 10.8)

-8.3(-15.8 to -0.8)
-10.3 (-17.3 to -3.3)
-4.4 (-11.6 to 2.7)

RD, risk difference.
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TABLE 37 Comparison of school absence by treatment group up to 3 weeks post randomisation (PP population)

Offer of a bandage Rigid immobilisation

Details of school absence group group OR (95% Cl) p-value
Number of participants missing 97/396 (24.5) 91/418 (21.8) 0.85(0.61to 1.19) 0.36
any days of school, n/N (%)

Number of days of school missed,® 1.5(1-2),(0.5,5),97 15(1-2),(0.5,8),91 - 0.38

median (IQR), (minimum, maximum), n

a Summaries are presented and compared only for participants who missed school.
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Appendix 5 The COVID-19 implications

wing to the restrictions imposed on normal life activities during the COVID-19 pandemic outbreak,
the following areas of potential impact on the study management and results were explored:

® Whether or not participants’ hospital presentations were more delayed during this period. The
proportion of participants excluded because > 36 hours had passed since their injury was compared
for those recruited prior to 23 March 2020 and those recruited after this date.

® Whether or not the participants recruited during the pandemic/lockdown differed from those recruited
prior to this (i.e. in terms of age, sex, mechanism of injury). Baseline summaries were performed
separately for those recruited prior to 23 March 2020 and for those recruited after this date.

® Whether or not school closures had an impact on the reported days of school absence. The analysis
of school absence data was repeated separately for the subgroup of participants who completed
follow-up prior to COVID-19-related school closures (i.e. 20 March 2020). Participants were
included in this analysis only if they were randomised at least 6 weeks prior to 20 March 2020
(i.e. on or before 7 February 2020). As the final follow-up in this trial was performed on 27 August
2020, no post-COVID-related school closures group was considered.

The results from the exploratory analyses were the following:

® The COVID-19 pandemic and resulting UK lockdown occurred while recruitment and follow-up for
the FORCE trial were ongoing. Several sensitivity analyses were performed to assess the impact
of this on the data.

® The number and proportion of participants who were ineligible because their injury was > 36 hours
old were summarised separately for those randomised before 23 March 2020 (235/579, 40.6%) and
for those randomised on or after 23 March 2020 (23/47, 48.9%). The rate was found to be higher
among the latter group; however, as only a small proportion of the total sample were screened in
this phase, it is difficult to draw conclusions based on this result.

® Stratification factors for those recruited before 23 March 2020 are compared with those recruited
on or after that date in Table 38. Most of the key recruitment centres were the same in both
periods, but there was some variation among the other recruitment centres. The proportion of
recruits who were in the younger age group was larger after 23 March 2020, probably because of
more targeted recruitment. Baseline characteristics were also compared for participants recruited
before and after 23 March 2020 (Table 39) and the distributions were similar.

Schools in the UK closed to most pupils on Friday 18 March 2020 and did not reopen fully until after
recruitment had ended. The analysis of school absence was repeated, including only those participants
who were randomised at least 6 weeks (i.e. the length of the follow-up period) prior to school closure
(i.e. on or before 7 February 2020). Rates of reported school absence were slightly higher in the period
associated with the lockdown than in the whole population; however, no significant differences
between the two groups were identified (Table 40).
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TABLE 38 Stratification factors by recruitment date (COVID-19 sensitivity analysis)

Before 23 March 2020 On/after 23 March 2020
Stratification factor (N =833), n (%) (N=132), n (%)
Centre
Alder Hey Children’s Hospital (Liverpool) 126 (15.1) 30 (22.7)
Birmingham Children’s Hospital (Birmingham) 58 (7.0) 12 (9.1)
Bristol Royal Hospital for Children (Bristol) 90 (10.8) 21 (15.9)
Darlington Memorial Hospital (Darlington) 5(0.6) 0 (0.0)
Evelina London Children’s Hospital (London) 1(0.1) 0 (0.0)
Horton General Hospital (Oxford) 20 (2.4) 0 (0.0
Ipswich Hospital (Ipswich) 64 (7.7) 0 (0.0)
John Radcliffe Hospital (Oxford) 37 (4.4) 0 (0.0)
King George Hospital (London) 1(0.1) 0 (0.0)
Leicester Royal Infirmary (Leicester) 55 (6.6) 11 (8.3)
New Cross Hospital (Wolverhampton) 44 (5.3) 1(0.8)
Nottingham Children’s Hospital (Nottingham) 42 (5.0) 1(0.8)
Queen’s Hospital (Romford) 14 (1.7) 0 (0.0
Royal Berkshire Hospital (Reading) 0 (0.0) 11 (8.3)
Royal Derby Hospital (Derby) 98 (11.8) 9 (6.8)
Royal Devon and Exeter Hospital (Exeter) 8 (1.0) 16 (12.1)
Royal London Hospital (London) 35(4.2) 5(3.8)
Sheffield Children’s Hospital (Sheffield) 57 (6.8) 3(2.3)
St George’s Hospital (London) 22 (2.6) 0 (0.0)
Sunderland Royal Hospital (Sunderland) 29 (3.5) 5(3.8)
University Hospital Southampton (Southampton) 3(0.4) 2 (1.5)
University Hospitals Coventry & 22 (2.6) 0 (0.0)
Warwickshire (Coventry)
Wexham Park Hospital (Slough) 2 (0.2) 5(3.8)
Age group (years)
4-7 242 (29.1) 58 (43.9)
8-15 591 (70.9) 74 (56.1)

TABLE 39 Baseline characteristics of participants by recruitment date (COVID-19 sensitivity analysis)

Before 23 March 2020 On/after 23 March 2020

Characteristic (N=833) (N=132)

Age (years), mean (SD), n

Overall 9.78 (2.90), 833 8.86 (2.9¢), 132

4-7 6.23 (1.13), 242 6.14 (1.12), 58

8-15 11.23 (2.01), 591 11.00 (2.05), 74
Female, n (%)?

Overall 324 (38.9) 55 (41.7)

4-7 years age group 125 (51.7) 26 (44.8)

8-15 years age group 199 (33.7) 29 (39.2)
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TABLE 39 Baseline characteristics of participants by recruitment date (COVID-19 sensitivity analysis) (continued)

Before 23 Ma On/after 23 March

Characteristic (N=833) (N=132)

Right-side injury, n (%)°

Overall 366 (43.9) 46 (34.8)
4-7 years age group 111 (45.9) 22 (37.9)
8-15 years age group 255 (43.1) 24 (32.4)
Mechanism of injury, n (%)
Low energy
Overall 626 (75.2) 97 (73.5)
4-7 years age group 182 (75.2) 43 (74.1)
8-15 years age group 444 (75.1) 54 (73.0)
High energy
Overall 175 (21.0) 31 (23.5)
4-7 years age group 57 (23.6) 13 (22.4)
8-15 years age group 118 (20.0) 18 (24.3)
Other*©
Overall 32 (3.8) 4 (3.0)
4-7 years age group 3(1.2) 2 (3.4)
8-15 years age group 29 (4.9) 2(2.7)
Dominant hand, n (%)
Right
Overall 722 (86.7) 108 (81.8)
4-7 years age group 206 (85.1) 48 (82.8)
8-15 years age group 516 (87.3) 60 (81.1)
Left
Overall 100 (12.0) 20 (15.2)
4-7 years age group 29 (12.0) 7 (12.1)
8-15 years age group 71 (12.0) 13 (17.6)
Unsure/ambidextrous
Overall 11 (1.3) 4 (3.0)
4-7 years age group 7 (2.9) 3(5.2)
8-15 years age group 4(0.7) 1(1.4)

a The remaining participants are male.
b The remaining participants had a left-side injury.
¢ Almost all the other injuries involved the participant being hit by a ball.
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APPENDIX 5

TABLE 40 Comparison of school absence by treatment group at 3 and 6 weeks post randomisation (those randomised on
or before 7 February 2020)

Offer of a bandage Rigid immobilisation

Population group group OR (95% CI) p-value
ITT

Number of participants missing any 98/342 (28.7) 77/338 (22.8) 0.72 (0.51 to 1.03) 0.07
days of school (by day 21), n/N (%)

Number of days missed (to day 21), 1.5 (1-2), (0.5, 5), 98 1.5 (1-2), (0.5,8), 77 - 0.36
median (IQR), (minimum, maximum), n

Number of participants missing any 76/341 (22.3) 66/334 (19.8) 0.85 (0.58 to 1.23) 0.38
days of school (days 21-42), n/N (%)

Number of days missed (days 21-42), 1.5 (1-2.25), (0.5, 7), 76 1.5 (1-2), (0.5,7), 66 - 0.83
median (IQR), (minimum, maximum), n

PP

Number of participants missing any 83/311 (26.7) 75/333 (22.5) 0.79 (0.55 to 1.15) 0.22
days of school (by day 21), n/N (%)

Number of days missed (to day 21), 1.5 (1-2), (0.5, 5), 83 1.5(1-2),(0.5,8),75 - 0.35
median (IQR), (minimum, maximum), n

Number of participants missing any 61/307 (19.9) 63/328 (19.2) 0.94 (0.63to 1.41) 0.78
days of school (days 21-42), n/N (%)

Number of days of school missed 1(1-2), (0.5, 7), 61 1.5 (1-2), (0.5,7), 63 - 0.82

(days 21-42),* median (IQR), (minimum,
maximum), n

a Summaries are presented and compared only for participants who missed school.
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Appendix 6 Health economics
complementary tables

TABLE 41 Summary of prescribed medication unit cost (GBP in 2019) using the BNF** and the NHS Electronic Drug Tariff>°

Medication Unit Unit cost/day (£) Source
Paracetamol
Child 4-5 years 200 ml 0.756 NHS Electronic Drug Tariff>?

Paracetamol Six Plus

Child 6-7 years 100 ml 0.528 NHS Electronic Drug Tariff*®
Child 8-9 years 100 ml 0.792 NHS Electronic Drug Tariff*?
Child 10-11 years 100 ml 1.056 NHS Electronic Drug Tariff*?
Child 12-15 years 100 ml 1.584 NHS Electronic Drug Tariff*?
Ibuprofen
Child 4-5 years 500 ml 0.335 NHS Electronic Drug Tariff>
Child 6-7 years 500 ml 0.335 NHS Electronic Drug Tariff*®
Child 8-9 years 500 ml 0.447 NHS Electronic Drug Tariff*?

Ibuprofen Seven Plus
Child 10-11 years 100 ml 0.945 NHS Electronic Drug Tariff>?
Ibuprofen Twelve Plus

Child 12-15 years 100 ml 1.260 NHS Electronic Drug Tariff*®

TABLE 42 Unit costs of health and social care items and additional financial cost items due to wrist injury

Resource item Unit Unit cost (GBP) Source

Interventions

Actimove Manus Wrist Brace Each 3.59 NHS Supply Chain Catalogue 2018/194

Promedics Neoprene Wrist Thumb Splint Each 7.94 NHS Supply Chain Catalogue 2018/194?

Beagle Orthopaedic Paediatric D-ring Each 5.15 Trial

Wrist Brace

Promedics Wrist Brace Pack of 6 19.44 NHS Supply Chain Catalogue 2018/194?

Promedics Standard Neobrace Pack of 5 24.44 NHS Supply Chain Catalogue 2018/19+

Provectus Medical Ltd one-size Each 4.83 NHS Supply Chain Catalogue 2018/194

wrist brace

Deltaform Futuro splint Each 14.40 NHS Supply Chain Catalogue 2018/194

3M soft cast Pack of 10 75.64 NHS Supply Chain Catalogue 2018/19+

BeneCare Universal Wrist Splint Each 474 NHS Supply Chain Catalogue 2018/19+

Neoprene wrist brace Each 4.20 NHS Supply Chain Catalogue 2018/194
continued
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TABLE 42 Unit costs of health and social care items and additional financial cost items due to wrist injury (continued)

Resource item Unit

K-Band Urgo Type 1 Conforming Pack of 20
Bandage in small or large

Hospiform Elastic Conforming Bandage Each

Ce-Fix Conforming Bandage Pack of 20
Urgo K-Lite Each
Mélnylycke Tubigrip Each
Hospicrepe 233 type 2 cotton crepe Each
bandage

Bandage plaster of Paris BP Pack of 24
(7.5cmx 2.7 m roll)

Bandage of plaster of Paris BP Pack of 24
(5cmx 2.7 mroll)

Undercast padding synthetic Pack of 6
(5emx2.7m)

Undercast padding synthetic Pack of 6
(7.5cmx 2.7 m)

Fibreglass casing tape (7.5cm x 3.6 m) Pack of 10
Fibreglass casing tape (5cm x 3.6 m) Pack of 10
Flexible casting tape (5 cm x 3.6 m) Pack of 10
Flexible casting tape (7.5 cm x 3.6 m) Pack of 10

Outpatient care

Paediatric trauma and orthopaedics Visit
Physiotherapy Visit
Radiology (X-rays) Test
Emergency department Visit

Community care (NHS)

General practitioner (surgery) 9.22-minute
visit

General practitioner (telephone contact) 7.1 minutes

Practice nurse Hour visit
111 advice Per call
Physiotherapist Session

Community care (private)
Physiotherapy Visit
Direct non-medical cost
Help with child care -
Lost productivity -

Unit cost (GBP)
2.40

0.26
1.00
0.39
2.32
0.60

16.13

14.40

1.18

1.53

30.77
25.20
53.79
41.28

132.00
38.88
31.00

116.00

39.23

27.62
42.00
14.32
36.83

75.00

Source

Trial

NHS Supply Chain Catalogue 2018/194?
Trial

NHS Supply Chain Catalogue 2018/19+
NHS Supply Chain Catalogue 2018/19+
NHS Supply Chain Catalogue 2018/19+

NHS Supply Chain Catalogue 2018/194

NHS Supply Chain Catalogue 2018/19+

NHS Supply Chain Catalogue 2018/19+

NHS Supply Chain Catalogue 2018/19+

NHS Supply Chain Catalogue 2018/194
NHS Supply Chain Catalogue 2018/19+
NHS Supply Chain Catalogue 2018/19+
NHS Supply Chain Catalogue 2018/19+

NHS Reference Costs 2019: 214¢
PSSRU 2019, p. 68

NHS Reference Costs 2017:* DAPF¢2
NHS Reference Costs 2019: VB09Z¢°

PSSRU 2019, p. 120

°PSSRU 2015,¢3 p. 177
PSSRU 2019, p. 118
Financial Times®* 2017?

PSSRU 2019, p. 82

The Physio Centre 2020%

Trial
Trial

PSSRU, Personal Social Service Research Unit.
a Unit cost has been inflated to 2018/19 prices.

78

NIHR Journals Library www.journalslibrary.nihr.ac.uk






EME
HSDR
HTA
PGFAR
PHR

Part of the NIHR Journals Library
www.journalslibrary.nihr.ac.uk

This report presents independent research funded by the National Institute for Health and Care Research (NIHR).

The views expressed are those of the author(s) and not necessarily those of the NHS, the NIHR or the
Department of Health and Social Care

Published by the NIHR Journals Library



	Health Technology Assessment 2022; Vol. 26; No. 33
	List of tables
	List of figures
	List of abbreviations
	Plain English summary
	Scientific summary
	Chapter 1 Introduction
	Background
	Objectives

	Chapter 2 Methods
	Trial design
	Participants
	Inclusion criteria
	Exclusion criteria
	Consent
	Decline consent and withdrawals

	Randomisation
	Blinding

	Trial treatments
	The offer of a soft bandage and immediate discharge
	Rigid immobilisation and follow-up as per the protocol of the treating centre
	Rehabilitation

	Outcome measures
	Primary outcome
	Secondary outcomes

	Data management: questionnaire completion
	Adverse event management
	Statistical analysis
	Sample size
	Analysis plan

	Health economic analysis plan
	Costing of the treatments
	Valuation of resource use
	Calculation of utilities and quality-adjusted life-years
	Missing data
	Cost-effectiveness analysis

	Ethics approval and monitoring
	Ethics committee approval
	Trial Management Group
	Trial Steering Committee
	Data Safety and Monitoring Committee
	Patient and public involvement


	Chapter 3 Results
	Screening and randomisation
	Recruitment
	Stratification factors by treatment groups
	Recruitment by month

	Participants and treatments
	Treatment allocation
	Available data
	Withdrawals and protocol deviations

	Baseline characteristics
	Baseline participant characteristics
	Patient-reported outcome measures at baseline

	Primary outcome
	Wong–Baker Scale scores at day 3
	Wong–Baker Scale score from day 1 to week 6

	Secondary outcomes
	Patient-reported outcome measures
	Receipt of pain medication
	Wong–Baker Scale scores by pain medication status
	Complications
	School absence
	Audit results

	Health economic results
	Use of health resource and data completeness
	Health-care resource use and costs
	Cost-effectiveness results


	Chapter 4 Discussion
	Recruitment
	Participants and treatments
	Results
	Primary outcome
	Secondary outcomes
	Diagnosis audit

	Health economic evaluation
	Limitations
	Research recommendations

	Chapter 5 Conclusions
	Acknowledgements
	References
	Appendix 1 FORCE Trial Collaborators
	Appendix 2 Changes to the protocol
	Appendix 3 Recruitment poster
	Appendix 4 Supplementary results
	Appendix 5 The COVID-19 implications
	Appendix 6 Health economics complementary tables



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Italic
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PREPRESS_WEB\(No Down Sampling of Images\)'] Web PDFs for NIHR Journals Library article text. RGB colour, low-resolution images, bookmarks and hyperlinks included.)
  >>
  /ExportLayers /ExportVisiblePrintableLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads true
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


	Crossmark 2: 
	Page 1: 



