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ABSTRACT
Introduction  Using patient-reported outcome measures 
(PROMs) with children have been described as ‘giving 
a voice to the child’. Few studies have examined the 
routine use of these measures as potentially therapeutic 
interventions. This study aims to investigate: (1) the 
effectiveness of feedback using graphical displays 
of information from electronic PROMs (ePROMs) that 
target health-related quality of life, to improve health 
outcomes, referrals and treatment satisfaction and (2) 
the implementation of ePROMs and graphical displays by 
assessing acceptability, sustainability, cost, fidelity and 
context of the intervention and study processes.
Methods and analysis  A hybrid II effectiveness-
implementation study will be conducted from February 
2020 with children with life-altering skin conditions 
attending two outpatient clinics at a specialist paediatric 
children’s hospital. A pragmatic randomised controlled trial 
and mixed methods process evaluation will be completed. 
Randomisation will occur at the child participant level. 
Children or parent proxies completing baseline ePROMs 
will be randomised to: (1) completion of ePROMs plus 
graphical displays of ePROM results to treating clinicians 
in consultations, versus (2) completion of ePROMs without 
graphical display of ePROM results. The primary outcome 
of the effectiveness trial will be overall health-related 
quality of life of children. Secondary outcomes will include 
other health-related quality of life outcomes (eg, child 
psychosocial and physical health, parent psychosocial 
health), referrals and treatment satisfaction. Trial data will 
be primarily analysed using linear mixed-effects models; 
and implementation data using inductive thematic analysis 
of interviews, meeting minutes, observational field notes 
and study communication mapped to the Consolidated 
Framework for Implementation Research.
Ethics and dissemination  Ethical approval was obtained 
from Children’s Health Queensland Human Research Ethics 
Committee (HREC/2019/QCHQ/56290), The University of 
Queensland (2019002233) and Queensland University 

of Technology (1900000847). Dissemination will occur 
through stakeholder groups, scientific meetings and peer-
reviewed publications.
Trial registration number  Australian New Zealand 
Clinical Trials Registry (ACTRN12620000174987).

INTRODUCTION
The routine use of patient-reported outcome 
measures (PROMs), or proxy-report 
measures, as part of routine clinical care 
has been identified as a means of driving 
change in healthcare systems, to ensure the 
unique voice of the patient is heard.1 2 Poten-
tial benefits are improvements in shared 
decision-making, communication with health 
professionals and adherence to recom-
mended treatments.3 PROMs are defined as 
questionnaires completed by a patient with a 
health condition about their own health and 
treatment.

Strengths and limitations of this study

►► New evidence of the effectiveness and implemen-
tation of electronic patient-reported outcome mea-
sures in the routine clinical care of children with skin 
conditions and their parents will be generated which 
has received limited attention.

►► Stakeholders representing multiple perspectives 
(children, parents, health professionals) were in-
volved in the development of the intervention and 
process evaluation.

►► Lack of ability to mask participants to the outcomes 
and contamination of the control group are potential 
biases, although child and parent participants were 
masked to the hypotheses.
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A recent systematic review identified that the effec-
tiveness of PROM interventions for people with health 
conditions compared with usual care has been positive 
in adequately powered studies.4 Few trials have been 
conducted in children. Only 2 of 22 included randomised 
controlled trials were conducted in children, 1 focused 
on children with diabetes and 1 on children with 
cancer.5 6 Two more recent paediatric cluster randomised 
controlled trials investigated PROMs used with children 
with severe mental health conditions attending child and 
adolescent psychiatric services.7 8 Only one of the four 
paediatric trials identified positive effects of the PROM 
intervention. The positive effects were for psychosocial 
health-related quality of life but not physical health-
related quality of life in children with diabetes.5

The implementation of PROMs in routine paediatric 
care has also recently been investigated in a systematic 
review, with increased identification and discussion 
around health-related quality of life reported, particularly 
in psychosocial and emotional domains, but with mixed 
results regarding the impact on the quality of care.9 
Quality of care outcomes examined were satisfaction with 
treatment, referral rate and consultation length.

Implementation outcomes can be examined using an 
implementation science framework such as the Consoli-
dated Framework for Implementation Research (CFIR). 
This framework has been identified as a ‘good fit’ for 
examining the implementation of PROMs in health 
service organisations in a recent systematic review of 
reviews that can assist to determine factors that influence 
implementation,10 and understand how the interven-
tion works (ie, the process by which behaviour change 
occurs).11 Multi-level influences on implementation can 
be examined through a focus on individual character-
istics of patients, families and clinicians (eg, knowledge 
and beliefs about the intervention), as well as organisa-
tional and process factors (eg, engagement).12

This paper will report the protocol for a randomised 
controlled trial and implementation study to test the 
effectiveness and implementation outcomes of a PROM 
feedback intervention targeting health-related quality 
of life, in children with the life-altering skin conditions 
of burn scars and infantile haemangiomas (termed the 
PEDS-ePROM study, where PEDS refers to children). The 
intervention involves the delivery of graphical displays 
of information from electronic PROMs (ePROMs) in 
routine consultations to encourage communication about 
the areas displayed and support clinical decision-making. 
A comparison intervention involves the completion of 
ePROMs alone without any graphical display of informa-
tion. The need for interventions to improve the health-
related quality of life of these children is highlighted by 
the lower health-related quality of life of children with 
burn scars across multiple domains even years after the 
actual injury compared with children with cancer.13 At the 
time of publication, the intervention had been designed 
and the randomised controlled trial and implementation 
testing was underway with no findings yet available.

Aims and objectives
The primary effectiveness aim is to determine the short-
term effectiveness of implementing ePROMs with graph-
ical displays of result summaries, on overall health-related 
quality of life of children with life-altering skin condi-
tions. Secondary aims will be to examine the effectiveness 
of the intervention for other health-related quality of 
life outcomes of children and parents, the number and 
type of referrals to health professionals and treatment 
satisfaction.

Hypotheses (effectiveness component)
1.	 The ePROM plus graphical display intervention will 

have a greater effect on overall health-related quality 
of life than the ePROM alone intervention, with a con-
sistent direction and similar strength of effect across 
the clinics and conditions, supporting comparative ef-
fectiveness of the intervention.

2.	 The ePROM plus graphical display intervention will in-
crease the number of psychosocial referrals to health 
professionals and increase parent proxy-reported sat-
isfaction with treatment compared with the ePROM 
alone intervention.

Implementation outcomes
The primary aim is to determine the short-term accept-
ability and sustainability of implementing the interven-
tions. The secondary aim is to determine the cost, fidelity 
and contextual factors related to implementation.

METHODS AND ANALYSIS
Development of the study design and intervention
The development of the PEDS-ePROM study and inter-
vention was conducted from May 2019 to January 2020. 
We initiated preliminary discussion with clinicians in clin-
ical areas to identify which measures were already being 
used routinely in practice. Systematic reviews and paedi-
atric literature regarding the use of PROMs were also 
reviewed. Interview guides were developed to identify 
health outcomes that are meaningful and of high priority 
to children, their families and health professionals in the 
PROM intervention.14 The nine core questions from the 
International Society of Quality of Life user guide and 
the companion guide areas were addressed in the inter-
views.15 This development strategy using existing research 
and interviews with parent proxies and children has been 
identified as important to improve the engagement of 
children and young people such that fewer items are 
missed and responses accurately reflect their experiences 
and cognitive ability.16

Interviews were conducted with children with life-
altering skin conditions, their parents and treating 
health professionals in two phases as part of the pre-
implementation planning, with interview questions 
mapped to the CFIR. In the first phase the most appro-
priate outcomes and PROMs were identified. In the 
second phase the content validity of chosen PROMs and 
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process evaluation outcomes were confirmed. Poten-
tial barriers and benefits to implementation were iden-
tified in both phases. For children with burn scars and 
their families, measures of health-related quality of life 
specific to scarring that included symptoms and treat-
ment burden were prioritised based on conceptual work 
from the research team that identified these aspects as 
central components of health-related quality of life for 
this group.17 The design of the randomised controlled 
trial was based on systematic review findings that identi-
fied greater benefits when PROM results were provided 
to clinicians compared with when results were not 
provided to clinicians.4 Measures of the child’s health-
related quality of life were completed using parent-proxy 
and child self-report. The age cut-off for child self-report 
of 8 years or older was chosen for several reasons: this 
cut-off was being used in clinical practice in the burn 
scar clinics in the study setting; the burn scar-specific 
measures chosen were developed based on this cut-off; 
and the experience of the clinical and research team had 
identified that younger children aged 5–8 years often 
had difficulty comprehending the concepts captured in 
health-related quality of life measures.18 The difficulty 
children aged 5–8 years may have completing PROMs 
of health-related quality of life aligns with the findings 
of other paediatric researchers who identified the stron-
gest evidence was for the broad age range of 6–8 years as 
the youngest age children can meaningfully report on a 
patient-reported outcome.19

ePROM and graphical display intervention
The Pediatric Quality of Life Inventory infant and generic 
scales20 21 measuring health-related quality of life were 
included as generic measures that were the same across 
the clinics and conditions. Condition-specific health-
related quality of life measures were also included as these 
measures have been identified as being more responsive 
to change than generic measures.22 Condition-specific 
health-related quality of life measures selected were the 
Brisbane Burn Scar Impact Profile,17 18 The CARe parent 
scale,23 Hemangioma Family Burden questionnaire24 and 
Infantile Hemangioma Quality of Life Scale.25 Selected 
measures targeted children and their parents and a single 
item targeted siblings. An open-ended option was also 
available for child and parent participants to report their 
priorities for care. Only PROMs meeting the criteria of 
content validity supported by involvement of the target 
group in development were included with the exception 
of the treatment satisfaction item. Graphical displays 
of result summaries from the Pediatric Quality of Life 
Inventory (PedsQL) and condition-specific measures of 
health-related quality of life measure will be presented in 
consultations for children with skin conditions and their 
parents to treating clinicians. The components of the 
intervention are reported in table 1.

Method for completing PROMs
Electronically delivered PROMs were identified as the 
best option for getting patients to complete the measures 

at home prior to consultations to reduce the burden 
of administration of measures and result summaries 
during busy clinics. The ePROMs will be administered 
via a weblink sent to parent participants in an email in 
the 3 days prior to their appointment. If the question-
naires are not completed via the weblink, child and 
parent participants will be offered a further opportu-
nity to complete the questionnaires using an iPad prior 
to their consultation at the outpatient clinic while they 
are waiting for their consultation where possible. Parent 
proxy-report will continue throughout the study for any 
child who turns 8 years of age after first completion using 
parent proxy-report. Phone calls or text messages will 
be used to remind parent participants to complete the 
ePROMs. The ePROMs and graphical display of result 
summaries will be generated using the online survey 
software program Qualtrics26 and presented to treating 
health professionals immediately prior to appointments. 
Copies of the ePROMs and graphical displays of result 
summaries will be stored in medical records.

Context
The setting will be two outpatient clinics at a major 
metropolitan quaternary-level children’s hospital in 
Australia; a burns clinic and a vascular anomalies clinic. 
Parents (and their children with skin conditions if aged 
8 years or older) will be consecutively approached and 
recruited, and the intervention delivered prior to and 
at these clinics. The catchment of the hospital includes 
inhabitants from rural, regional and metropolitan areas 
including those from surrounding islands. Recruitment 
commenced in January 2020. The first participant was 
randomised to receive the intervention in March 2020.

Research design
A hybrid type 2 effectiveness-implementation design will 
be used which blends evaluating intervention effective-
ness and understanding implementation of the inter-
vention simultaneously.27 Benefits of this design include 
reduced lag time for uptake of the results into routine clin-
ical practice and understanding the barriers and benefits 
to implementation.27 A pragmatic two-arm randomised 
controlled trial will be conducted using block randomisa-
tion in random blocks of 4, 6 or 8 stratified by diagnostic 
group (ie, infantile haemangiomas, burn scars), with 
child participants as the unit of randomisation; and an 
embedded qualitative process evaluation involving inter-
views with clinicians, and child and parent participants. 
The randomisation sequence will be prepared by a statis-
tician independent from the study and will be concealed 
using sequentially numbered, opaque, sealed envelopes 
with tamper proof tape prepared by a person indepen-
dent from the study.

The randomised controlled trial arms will be: (1) 
ePROM completion plus graphical display of result 
summaries to clinicians (intervention group) versus; (2) 
ePROM completion alone without graphical display of 
result summaries to clinicians (comparison group).
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Baseline PROM measurement will occur before 
randomisation. PROM measurement will occur prior 
to or at one or more hospital appointments over the 
following 6 months and follow-up measurement will 
occur at 3 months and 6 months post-baseline if these 
timepoints differ from data collection timepoints 
during consultations with health professionals. Child 
and parent participants will be masked to the hypoth-
eses. A Standard Protocol Items: Recommendations 
for Interventional Trials flow diagram has been used 
to report the schedule for enrolment, interventions 
and evaluations for the effectiveness component of the 
study (figure 1).

The study design and evaluation plan have been 
informed by the CFIR. This framework covers the phys-
ical and social environment, values, individual motivation 
and capacity factors which are considered important for 
the intervention being tested and has been derived from 
33 theories relating to implementation.28 This protocol 
paper has been prepared following the eHealth Consoli-
dated Standards of Reporting Trials guidelines.29

Participants
Participants for the effectiveness trial will be consec-
utively sampled. A previous study by the author team 
using this sampling in the study setting with the same 
population30 31 demonstrated representation of the burn 
scar study population.32 Participants for the implementa-
tion study component will be purposively sampled with 
representation of parents across both clinics, those who 
responded positively and negatively to the intervention, 
and children across different age-groups or their parents 
where possible.

Inclusion criteria
Children with burn scars and infantile haemangiomas, 
aged 0–16 years at the time of recruitment, who require 
ongoing management in the hospital setting, and their 
parents aged 18 years or older will be included. Ongoing 
management is defined as children who require one or 
more ongoing hospital consultations with clinicians at the 
study setting beyond baseline in the 6-month post-baseline 
intervention period for the prevention or management 
of skin conditions as determined by treating clinicians at 
baseline. Treating clinicians will also be asked to deter-
mine children’s ability to complete PROMs electronically 
based on their physical condition and knowledge of the 
family (ie, to determine if bilateral hand burns would 
prevent sufficient movement of their hands to use an 
iPad).

Exclusion criteria
Children and parents will not be eligible to participate if 
they are involved with child protection services and it is 
difficult to obtain consent, where circumstances interfere 
with the participant’s ability to give informed consent (ie, 
diminished understanding or comprehension), or where 
there is difficulty completing the PROMs due to difficulty 
speaking or understanding written English. Participants 
who have difficulty speaking or understanding written 
English will be excluded as it was difficult to anticipate 
in advance the languages that might be required for 
ePROMs due to the cultural diversity of patients seen in 
the setting; as multiple ePROMs were being administered 
(four with no or few translations available) with most not 
developed or tested using culturally diverse groups which 
is an important criteria for establishing cross-cultural 
validity;33 34 as funding was not available for purchasing 
available translations of up to US$500 per translation; 
and as the interventions were not developed with these 
people thus it was unclear whether the interventions 
would meet the needs of these potential participants.

Sample size estimate
The sample size was based on recruitment feasibility. 
A retrospective audit of child and parent participants 
of clinic attendees suggested at least 35 participants in 
each clinic can be recruited in the intervention period. 
In terms of the effectiveness randomised controlled 
trial, if outcome data are available for 70 participants 

Figure 1  Standard Protocol Items: Recommendations 
for Interventional Trials flow diagram for the effectiveness 
study component.*Baseline measures completed prior 
to randomization; ≥2nd appointment vascular clinic, ≥1st 
appointment scar clinic. PROMs, electronic, **burn scar clinic 
only; ***vascular clinic only PROMs. CHU-9D, Child Health 
Utility – 9 item; Peds-QL, Pediatric Evaluation of Quality of 
Life Inventory; PROM, patient-reported outcome measure.
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overall, then with 80% power we will be able to detect 
an effect size for the difference between-arms of 0.68 SD 
units or greater for overall health-related quality of life 
at 6 months post-baseline (alpha=0.05). A between group 
difference of 0.68 is considered clinically meaningful at 
the individual level by expert clinicians, as a medium to 
large effect is regarded as offsetting the burden of comple-
tion of ePROMs to patients and families and supporting 
implementation routinely in clinics. To account for 20% 
attrition expected at 6-month follow-up based on a prior 
study with children and parents completing PROMs in 
the burns clinic setting,30 recruitment will continue until 
at least 88 participants have been randomised to groups. 
The sample size estimate was based on all participants with 
data available including parent proxy and child report 
data. A recent systematic review of health-related quality 
of life in children with burns identified that parent-proxy 
and child self-ratings were generally comparable based 
on generic and burn specific measures.35 This findings is 
supported by an additional two trials examining burn scar 
specific health-related quality of life in the burn scar clinic 
in this study which were not included in the systematic 
review.30 31 These trials identified similar health-related 
quality of life scores using proxy and child report and for 
children aged less than 8 years and older than 8 years.

Interviews will be conducted with the following groups 
during implementation with numbers of participants 
represented approximately equally for each clinic: chil-
dren with a skin condition, their parents and treating 
health professionals. Interviews will continue until satu-
ration (ie, the point at which no further dimensions, 
nuances or insights of issues are identified)36 building on 
interview data generated pre-implementation. A greater 
number of child interviews will be required than parent 
and health professional interviews based on our previous 
experience of generally obtaining shorter interviews of 
15–20 min in children with burn scars than with parents 
and health professionals.

Evaluation
Effectiveness outcomes
Study outcome measures will be self-completed by chil-
dren aged 8 years or older and proxy-completed by parents 
for younger children. The primary outcome assessed will 
be change in the child’s generic overall health across 
both clinics measured using the Pediatric Quality of Life 
Inventory (PedsQL 4.0 Generic Core and Infant Scales 
proxy-report total score).20 21 Secondary outcomes will be: 
(1) change in the child’s psychosocial and physical health 
across both clinics measured using respective subscales 
of the Pediatric Quality of Life Inventory (PedsQL); (2) 
change in the child’s generic health across both clinics 
measured using individual items of the Child Health 
Utility (CHU-9D) and utility score;37 (3) condition-
specific health-related quality of life of the child (overall 
impact, sensory intensity, sensory frequency, sensory 
impact, mobility, daily living, friendships and social inter-
action, appearance, emotional reactions, and physical 

symptoms) measured using respective subscales of the 
Brisbane Burn Scar Impact Profile (burn scar clinic group 
only); (4) condition-specific health-related quality of life 
of parents (worry and impact) measured using respec-
tive subscales of the Brisbane Burn Scar Impact Profile 
(burn scar clinic group only); (5) condition-specific 
health-related quality of life of the parent (psychosocial 
functioning, negative mood and self-worth) measured 
using the respective subscales of the CARe parent ques-
tionnaire (burn scar clinic group only); (6) condition-
specific health-related quality of life of the child (physical 
symptoms, social interactions, emotional functioning, 
psychosocial functioning) measured using respective 
subscales of the Infantile Hemangioma Quality of Life 
Scale (infantile haemangioma vascular clinic group 
only); (7) condition-specific health-related quality of life 
of parents (relationship and work, budget) measured 
using the relationships and work dimension and single 
budget item of the Hemangioma Family Burden ques-
tionnaire; (8) parent overall satisfaction with treatment; 
(9) number and type of referrals for the child and parent. 
Parent overall satisfaction with treatment was measured 
based on the finding that significantly more intervention 
patients reported satisfaction with overall care in a study 
of children with diabetes, which was the only paediatric 
study that examined this outcome in a recent systematic 
review.4 The number and type of referrals was included 
as an outcome based on the findings of three paediatric 
studies identified in a recent systematic review, in which 
two studies reported an increase in the referral rates 
in the intervention group, and one study identified no 
difference in referral rates between the intervention and 
control groups.9 A description of each of the outcomes 
and psychometric properties of outcomes are reported in 
online supplemental file 1. Adverse effects of the PROM 
interventions will be monitored using the self-report 
of parent and child participants (where appropriate), 
treating health professionals as well as by monitoring of 
the PROM data by investigators.

Other outcomes
Sociodemographic data collected from or about parents 
will include the parent’s relationship to the child, level 
of education, ethnicity, work status, household income 
and postcode; and from children aged 8 years or older 
or parents about their children will include, gender, 
ethnicity, education level, scar location and comorbidi-
ties of the child participants. Clinical data collected from 
electronic medical records will be per cent total body 
surface area burned, percent full thickness burn, length 
of time post-burn, type of healing (eg, spontaneous skin 
healing vs split thickness graft), type of burn; and length 
of time to re-epithelialisation, medications and complica-
tions during the study period.

Effectiveness evaluation
Descriptive statistics will be used to report the character-
istics of the sample. The number of participants excluded 

https://dx.doi.org/10.1136/bmjopen-2020-041861
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based on the exclusion criteria will also be reported (eg, 
difficulty speaking English). An intention to treat analysis 
will be the primary approach but per protocol analyses 
will be compared with the intention to treat approach to 
examine the effect of those who didn’t receive the inter-
vention as intended. The key sociodemographic and 
clinical characteristic data that will be examined for base-
line differences between the groups will be age, gender, 
education, household income, socioeconomic status 
of the neighbourhood where the family reside based 
on postcode, severity of baseline symptoms and health-
related quality of life, body location of the condition, 
visibility of the condition (scars on the head, neck, face 
or hands) and time since the skin condition commenced 
or injury occurred. Baseline differences in informant 
(parent proxy and child self-report) will also be examined 
between the groups.

Effectiveness analysis
Primary outcome comparison at 6-months post-baseline 
will be based on overall health from the Pediatric Evalu-
ation of Quality of Life Inventory between the interven-
tion and comparison group using linear mixed-effects 
models that account for repeated observations from 
the same child and clustering within clinics and within 
treating health professionals. Covariables will be included 
for potentially confounding variables if any differences 
between groups are identified for key sociodemographic, 
and clinical characteristics at baseline. The analysis popu-
lation will consist of all participants who have analysable 
data. To investigate possible effects of informant, age and 
gender, a prespecified subgroup analyses of the primary 
and secondary health-related quality of life outcomes will 
be stratified by informant (proxy vs child report), child 
age (0–24 months vs 2–8 years vs 8+ years; except for 
CHU-9D which will be 3–8 years vs 8+ years) and gender 
(male vs female) to determine whether effect differences 
exist based on these factors. A sensitivity analysis will be 
conducted to compare the results of the parent proxy 
versus child self-report where available.

A sensitivity analysis will also be conducted using impu-
tation techniques to replace non-ignorable data that is 
considered to be missing at random over the follow-up 
period, to determine whether bias is likely in the complete 
case analysis. A further sensitivity analysis will investigate 
the possibility of imbalance in severity of health-related 
quality of life in the two clinics at baseline. As well as 
reporting the results for generic health-related quality 
of life across the clinics, we will also report after strati-
fying by clinic. Secondary outcome comparisons will be 
conducted at 6-months post-baseline using linear mixed-
effects models where appropriate. Multi-level or nested 
hierarchical analysis will examine the effect of clinic and 
treating health professional effects by examining patient 
clustering within clinics, and surgeons and occupational 
therapists clustered within clinics. The amount and type 
of missing data will be reported using descriptive statis-
tics. The maximum potential effect of the intervention 

with children will be analysed according to the treatment 
actually received (an ‘as treated’ analysis incorporating 
treatment dose received). Data analysis will be conducted 
using Stata V.16.0 (Statacorp).

Implementation outcomes
Implementation will be considered successful if graph-
ical displays of result summaries are presented to treating 
clinicians immediately prior to more than 85% of consul-
tations where a patient is randomised to receive a report, 
and if PROMs and summaries are filed in electronic 
medical records for more than 75% of patients eligible 
to have PROM data provided to treating clinicians in 
the intervention period. The implementation outcomes 
of acceptability and sustainability38 will be used to deter-
mine the overall success of the implementation. The 
implementation outcomes of acceptability, sustainability, 
cost, fidelity and contextual factors are detailed in table 2.

Implementation evaluation
Implementation outcomes will be evaluated using inter-
views; health service, administrative, clinical costings 
and missing data; observational field notes of meetings 
and each clinic attended or planned; meeting minutes 
and study emails; and fidelity reports. Acceptability is 
defined as the perception among stakeholders that a 
treatment, service, practice or innovation is agreeable or 
satisfactory.38 Sustainability is defined as the extent that 
a newly implemented treatment is maintained within a 
service setting’s ongoing, stable operations.38 The ways 
in which the needs of people with difficulty speaking or 
understanding written English can best be addressed in 
the future will be explored in interviews as part of under-
standing acceptability and sustainability, as these groups 
were excluded from participation. The data from these 
sources will be mapped to the CFIR.28 This framework 
can be used to understand barriers and facilitators to 
implementing the intervention at the individual level, the 
organisational level and settings external to the organisa-
tion which can assist in determining the sustainability and 
potential scaling up of the intervention.28 Factors related 
to implementation delivery that might have impacted 
on the intervention effectiveness will also be examined 
to understand whether and how the expected outcomes 
were achieved, and the reasons for this.

Fidelity of the intervention will be taken from study 
records kept by researchers. Immediately after face-to-
face consultations parents and children (where appro-
priate) will be requested to verbally report the graphical 
display topics that were discussed during the consultation 
in the intervention group.

Implementation analysis
Interpretive description39 will be used to thematically 
analyse the data. This qualitative analysis uses elements 
from several other qualitative methodologies including 
phenomenology, grounded theory and ethnography 
without focusing on any specific technique.39 Interpretive 
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Table 2  Description of the implementation outcomes

Outcome Detailed description of the outcome Data type, source and analysis

Acceptability of the 
interventions and evaluation*

The acceptability of the ePROM interventions and 
evaluation by families of children with health conditions 
and treating clinicians including content, complexity, 
delivery and relative advantage38 and reflecting and 
evaluating (including the ability to meet needs of people 
who have difficulty speaking or understanding written 
English in the future).*
1.	 ≥80% of families will take <15 min to complete the 

ePROMs as previous research has identified that 
PROMs that are fast to complete are most acceptable 
to clinicians and families.46

2.	 ≥50% of families will complete ePROMs across all 
scheduled consultations that were eligible to be 
included in the study, where consultations eligible 
to be included were limited to one consultation over 
any 1-month period. Based on preintervention phase 
interviews and field notes of what was considered 
acceptable for ongoing implementation of the PROMs 
routinely in clinical practice in the study clinics and 
evidence indicating completion rates of 75% were 
achieved for system-wide implementation of PROMs 
at a Canadian children’s hospital.47

3.	 Phone or text reminders for PROM completion were 
required in ≤50% of families. This outcome was based 
on feedback from clinicians in the pre-implementation 
phase indicating that phone call reminders for this 
type of intervention are a burden to clinicians and may 
impact uptake by clinicians.

4.	 Technology-related issues with graphical displays of 
result summaries or ePROM completion were present 
for ≤10% of families across all eligible appointments.

5.	 ≥75% of participants eligible to have ePROM data 
provided to treating clinicians had intervention 
ePROMs and graphical displays filed in electronic 
medical records.

Quantitative: electronic study data and 
administrative data; descriptive analysis.
Qualitative: interview and field note data; thematic 
analysis including mapping to CFIR innovation 
constructs (eg, relative advantage, adaptability, 
complexity, cost in the pre-implementation 
and implementation stages; and reflecting 
and evaluating, design quality and packaging, 
compatibility, and relative priority in the 
implementation phase).

Sustainability of ePROM 
interventions and evaluation

The extent to which the ePROM intervention (or a 
modification of the intervention) was continued or 
planned to be continued in routine clinical practice at the 
end of the study, and barriers and facilitators of sustained 
use.

Qualitative: interviews with child, parent and 
health professional participants and field notes; 
analysed using thematic analysis and mapping 
to CFIR (eg, knowledge and beliefs about the 
intervention, design quality and packaging, needs 
and resources).

Cost The cost of implementing the intervention for patients in 
the intervention and control groups based on resource 
use from the perspective of the health service.
Data for healthcare resource utilisation for cointerventions 
for skin treatment (eg, medicines, complementary 
treatments), and details of hospital presentations, will be 
included.

Qualitative: interview data relating to cost.
Quantitative: study and administrative data, 
medical records, hospital clinical costings 
department data.

Fidelity The extent to which the interventions were delivered and 
received as intended.
1.	 Dose of the intervention: child and parent verbal report 

of the topics on the graphical displays of ePROM 
results that were discussed during the consultation 
in the intervention group, immediately after the 
consultation.

2.	 Dose of the intervention: percentage of eligible 
consultations for each participant where ePROM data 
was completed in advance of the consultation as 
scheduled.

3.	 The number (percentage) of participants randomised 
to receive graphical displays of result summaries 
vs the number of participants who actually had 
graphical displays of result summaries delivered to 
consultations.

4.	 Amount and type of missing intervention-related 
ePROM data on Qualtrics.26

Qualitative: verbal fidelity reports and interviews 
with children and parents, and interviews with 
health professional participants and field notes.
Quantitative: study data, descriptive analysis.

Continued
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description is ideal for applied clinical questions and 
analysis of a wide range of data sources.39 The analysis 
builds on what is known in terms of current practices 
and structures of health services and what is known and 
not known.39 Data analysis will be conducted iteratively, 
concurrently with interviews, with analysis conducted 
during the implementation phase building on analysis 
of pre-implementation interviews. Framework analysis40 
will then be applied deductively, mapping the qualitative 
and quantitative data (eg, verbatim quotes and descrip-
tive statistics) to the predefined key constructs of the 
CFIR as overarching themes. The data will be organ-
ised into a framework matrix where columns are codes 
and rows are participants.40 This analysis is conducted 
across participants as well as within participants. Steps 
in framework analysis include familiarisation; indexing; 
charting and synthesising.40 Pre-implementation and 
post-implementation differences will be examined, and 
themes that emerge in addition to the CFIR constructs, 
will be added to the framework. Positive and negative 
participant quotes and descriptive data will be examined 
separately for each construct in the framework to deter-
mine influences on implementation and the strength of 
each construct, for each clinics as well as across clinics.41 
Once mapping to the CFIR has been completed, data that 
applies to the implementation outcomes of acceptability, 
sustainability, fidelity and contextual factors will then be 
summarised.

Interviews will be audio recorded and transcribed 
verbatim by study personnel. Recordings will be stored 
in a coded form on a secure password protected folder 
within The University of Queensland until coding has 
been completed, accessible to two of the investigators and 
a research assistant. The credibility of the analysis will be 
checked using member checking of the interview data, 
independent coding of the data by two researchers of at 
least 20% of the data, triangulation of the results across 
participant groups (managers, treating health profes-
sionals, parent and child participants) and using field 
notes, and reflective journaling. Microsoft Excel (V.16, 
Microsoft Corporation) and NVivo (V.10, QSR Interna-
tional, Doncaster, Victoria, Australia42) will be used to 
organise and code the data.

Electronic platform
The electronic survey platform Qualtrics26 was chosen 
to administer the PROMs and to provide graphical 
displays of result summaries based on visual aesthetics 
of the graphical displays compared with other survey 
programmes and prior experience of the investigators 
using the programme. Features of the programme that 
were important for administration of the chosen surveys 
and study design were the ability to have open-ended 
text, email distribution, ability to send reminders, display 
longitudinal responses, a recoding values function, auto-
mated scoring functionality and links to NVivo software42 
for coding open text responses.

Patient and public involvement
Children aged 8 years and older with life-altering skin 
conditions, parents of children with life-altering skin 
conditions and treating health professionals in the study 
setting were involved in all study phases including devel-
opment of the intervention, process evaluation, study 
design and implementation evaluation. These stake-
holder groups reported on the burden of the planned 
intervention, potential time required to participate and 
acceptability of follow-up intervals in pre-implementation 
interviews. Plans include forming a stakeholder reference 
group to inform the interpretation and sustainability of 
the study findings.

DISCUSSION
To our knowledge studies of PROM interventions have 
not previously focused on children with life-altering 
skin conditions. A pragmatic approach has been taken 
to maximise relevance to the clinical context including 
limiting exclusion criteria, and developing and deliv-
ering an intervention that has limited interference with 
the running of very busy outpatient clinics. If the inter-
vention is shown to have promising short-term results 
then secondary prevention impacts particularly on the 
emotional health of parents may be likely and the bene-
fits higher in the longer term which will be examined in 
the future.

An outcome of the proposed study may be refine-
ment of the intervention based on mapping to the CFIR 
which may identify additional elements that should be 

Outcome Detailed description of the outcome Data type, source and analysis

Contextual factors Barriers and facilitators to multi-level implementation of 
the intervention and the evaluation; at the individual level, 
clinic level, hospital level and outside the hospital setting.

Qualitative: interviews with child, parent and 
health professional participants; and field notes 
analysed using thematic analysis and mapping to 
CFIR (eg, culture, networks and communication, 
implementation cost).

*Children ≥8 years will self-report; parents will provide proxy-reports for children aged <8 years except for satisfaction with treatment which will only 
be self-reported by parents.
CFIR, Consolidated Framework for Implementation Research; ePROMs, electronic PROMs; PROMs, patient-reported outcome measures.

Table 2  Continued
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considered. The findings will also likely inform the design 
of a multisite cluster effectiveness-implementation study 
of a patient-reported outcome measure intervention in 
these children which may reduce the risk of contami-
nation bias.8 Information obtained will inform ongoing 
efforts in paediatric care to use PROMs as part of routine 
clinical care.

Strengths and limitations
Strengths of the study include the involvement of stake-
holders representing multiple perspectives (children, 
parents, health professionals) in the development of the 
intervention and the process evaluation, and the focus of 
the intervention and process evaluation on health-related 
quality of life. The use of the CFIR is also a strength. 
Theory-based interventions tend to be more effective 
than non-theory based interventions.43

More specifically, the current study will seek to under-
stand how the inner setting of the organisation (ie, organ-
isational culture and structural characteristics) impacts on 
implementation which has been identified as a research 
gap.10

The lack of masking of treating health professionals 
and participants in the randomised controlled trial is 
a limitation although masking is not possible as the 
outcomes are patient or proxy-reported and it will be 
clear to most participants when results are presented in 
consultations. However, child and parent participants will 
be masked to the hypotheses. Potential contamination 
bias has also been raised as a possibility in trials of this 
nature where several clinics within a facility are included, 
as treating health professionals’ awareness of issues that 
should be focused on may be raised, diluting the impact 
of the intervention.44

A limitation is the lack of inclusion of children and 
parents who have difficulty speaking or understanding 
English. Further attention is required to develop and test 
ePROM interventions for families from specific cultural 
backgrounds which is a challenge in the study setting 
where people from diverse cultural backgrounds are 
seen. Specifically, people of Aboriginal and Torres Strait 
Islander descent were not involved in the development 
process thus the intervention and study design may not 
be acceptable for this group of people and should be 
established.

ETHICS AND DISSEMINATION
Ethical approval has been received from Children’s 
Health Queensland Hospital and Health Service Human 
Research Ethics Committee (HREC/19/QCHQ/56290), 
The University of Queensland (2019002233) and 
Queensland University of Technology (1900000847). 
Written consent will be obtained from parent and treating 
health professional participants once written and verbal 
information has been provided. Parents will be encour-
aged to discuss the study with children who can commu-
nicate with their parents prior to consent being obtained. 

Adverse effects will be reported to the Children’s Health 
Queensland Hospital and Health Service and Human 
Research Ethics Committees.
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