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Abstract

Background: A treat-to-target (T2T) approach, where treatment is escalated until a specific target is achieved, and
re-escalated if the target is lost, has been proposed as a strategy to improve Childhood Systemic Lupus Erythemato-
sus (cSLE) outcomes. Previous studies involving children and young people (CYP) have identified that the concept of
T2T can be difficult to understand by CYP and their families. We aimed to explore the views of CYP participating in
existing public and patient involvement (PPI) groups in relation to a proposed animation that is being developed to
explain the concept of T2T to CYP who will be eligible for a future cSLE T2T trial.

Methods: An illustrated animation storyboard was developed on PowerPoint, to be used alongside a contempo-
raneous voiceover to simulate the animation for CYP participating in three existing CYP PPI groups (GenerationR,
Lupus UK, and YOUR RHEUM). Mixed methods were used to generate CYP feedback on the resource, including on-line
surveys and qualitative topic-guided discussion, noting CYP suggestions for improvement. Changes were made itera-
tively to the resources. Pre/post workshop questionnaires to assess the impact of the resource on their understanding
of T2T were completed anonymously.

Results: 40 CYP were consulted; 16/40 (40%) from GenerationR (median age 15-years [IQR 12-15]), 12/40 (30%) from
Lupus UK (median age 27-years [IQR 22-30]), and 12/40 (30%) from YOUR RHEUM (median age 17-years [IQR 16-21]).
62% of respondents had an underlying rheumatic condition. Pre-workshop median participant understanding of T2T
was 2/10 [IQR 1-4], on a 1-10 scale (1 ="no understanding at all’, 10 ="completely confident in my understanding”).
After viewing the resource, participant understanding improved to a median of 9/10 [IQR 8-10], p < 0.0001). Overall,
participants felt that the animation greatly improved their understanding of the concept of T2T, making several sug-
gestions for improvement.

Conclusion: Involvement of CYP in research is crucial to help improve the design/delivery of studies, ensuring
relevance to CYP and their families. This manuscript demonstrates the involvement of CYP in the development of an
animation that will be integral to a future clinical trial, helping to describe the T2T approach in a comprehensible way
to eligible CYP and their families, supporting study recruitment.
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Background

Childhood onset systemic lupus erythematosus (cSLE,
otherwise known as Juvenile Systemic Lupus Erythe-
matosus, JSLE) is a chronic, multisystem autoimmune/
autoinflammatory disorder [1]. It is in many ways more
aggressive than adult-onset SLE, with higher disease
activity, medication burden/toxicity, and more severe
internal organ involvement (e.g. lupus nephritis, neu-
ropsychiatric or haematological manifestations) [1-4].
Despite survival significantly improving over the past
50 years, [5] mortality rates remain higher in lupus as
compared to the general population; and are also much
higher in cSLE versus adult SLE [6]. CSLE patients are at
particular risk of developing permanent organ damage
early in the disease course, [7] and display lower health-
related quality of life (HRQOL) than healthy children and
young people [8].

‘Treat to target’ (T2T) involves adjustment or escala-
tion of treatment until a specific pre-defined target is
achieved, and re-escalation of treatment if the target is
lost. This target based treatment paradigm is now part
of routine clinical care in many areas of medicine (e.g.
rheumatoid arthritis, hypertension, diabetes) [9]. Inter-
nationally, there is great enthusiasm for the development
of T2T in cSLE [10-12] and adult-onset SLE [13-15]. It
is envisaged that the ¢cSLE T2T approach will enable use
of existing treatments in a more structured way, aggres-
sively controlling disease activity earlier in the disease
course, preventing accrual of organ damage, and crucially
improving HRQOL [10].

The TARGET LUPUS research programme (Target-
ing disease, Agreeing Recommendations and reducing
Glucocorticoids through Effective Treatment in LUPUS)
has been established to facilitate development of a T2T
clinical trial for cSLE [10, 11]. A UK multicentre quali-
tative study undertaken as part of the TARGET LUPUS
research programme showed that participants had dif-
ficulty understanding the concept of T2T [10]. Such dif-
ficulty could hinder informed consent and consequently
reduce the number of patients willing to participate in a
T2T study. It is difficult for patients to find information
on T2T by themselves, as most available resources are
aimed at medical professionals. Audio-visual resources
are particularly useful for teaching patients with low
health literacy [16] and they have been used successfully
to explain the concept of T2T to rheumatoid arthritis
patients [17].

This PPI initiative aimed to explore the views of CYP in
relation to a proposed animation that will be used in the

future to explain the concept of T2T to CYP with ¢SLE
who are eligible for a T2T clinical trial.

Methods

Study design

Mixed methods study including on-line surveys and
qualitative topic-guided discussion to generate CYP feed-
back on a proposed animation that will be used to explain
the concept of T2T to CYP with cSLE who are eligible for
a T2T clinical trial.

Storyboard

The storyboard for the animation was developed as a
PowerPoint presentation with an accompanying real-
time voiceover to explain the concept of T2T to CYP.
The storyboard showed the patient journey through T2T
appointments, illustrating what this would entail for the
patient and family.

PPI groups

Inclusion/exclusion criteria used to identify suitable PPI
groups were as follows: (1) existing young people’s PPI
groups predominantly including young people under the
age of 25 years, and (2) groups including CYP who had
not previously been part of a T2T study. Groups were
excluded if (1) their participants had previously partici-
pated in a T2T study, or (2) they had previously discussed
the concept of T2T with researchers. Three existing CYP
PPI groups meeting these inclusion/exclusion criteria
were identified and consulted as part of this initiative
[GenerationR Liverpool Young Persons Advisory Group
(YPAG), Lupus UK, YOUR RHEUM YPAG]. Genera-
tionR Liverpool YPAG is a well-established advisory
group set up in 2006 to support the design and delivery
of clinical paediatric research. The Liverpool YPAG is
one of many YPAGs across the UK who form the Gen-
erationR Alliance coordinated by the National Institute
for Health Research (NIHR) Alder Hey Clinical Research
Facility PPI team [18]. Lupus UK is a national charity
that provides support for children and adults with SLE.
It holds monthly meetings which provide peer support
for patients and are frequently attended by research-
ers undertaking PPI activities [19]. YOUR RHEUM
YPAG (also part of GenerationR Alliance) is a group for
11-24 year olds across the UK with diagnosed rheu-
matic conditions to advise, input and shape adolescent
and young adult rheumatology research [20, 21]. A series
of three virtual meetings was undertaken with each PPI
group between January 2021 and March 2021.
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Structure of the PPl group meetings
Meetings with each organisation were held over Zoom
and began with an anonymous pre-session survey to
rank their understanding of T2T on a scale of 1-10,
where 1="“no understanding at all’, 10="completely
confident in my understanding” Demographic informa-
tion was collected anonymously, including ethnicity,
age, gender, and which health condition(s) they suffered
from. The storyboard animation was then simulated for
participants using the PowerPoint and the simultane-
ous voiceover. Facilitated discussion followed, explor-
ing the view of the participants on (a) how to clearly
communicate the difference between T2T and standard
care, (b) aspects of the proposed animation that they
liked, (c) aspects that they felt could be improved, (d)
terminology that they found unclear or confusing, (e)
other suggestions. At the end of the meeting, partici-
pants re-ranked their understanding of T2T on a scale
of 1-10 through an anonymised post-session survey.
The meeting co-ordinators met after each PPI meet-
ing to discuss their notes, reflect on the CYP sugges-
tions, and iteratively made changes to the animation
and associated voiceover to address the points raised by
the CYP.

Analyses

Meeting notes were reviewed after each meeting. Com-
mon themes and key quotes were used to make changes
to the animation and associated voiceover. Information
collected from pre and post surveys was assessed to
determine if the resources clarified the concept of T2T.
Wilcoxon matched-pairs signed rank test was used to
compare pre and post meeting scores relating to under-
standing of T2T (1-10 scale). After all changes were
applied, the resource was animated with the help of
the University of Liverpool animation team. NHS ethi-
cal approval was not required for this PPI initiative as
this was a consultation exercise in research design [22,
23]. The NHS Health Research Authority differentiates
between research consultation where individuals are
not research participants but acting as specialist advi-
sors, versus research participation where individuals
are the subjects being researched [22, 23].
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Results

Participants

Our results are based upon three PPI group meetings
involving 40 CYP; 16/40 from GenerationR Liverpool
YPAG (median age 15-years, IQR 12-15), 12/40 from
Lupus UK (median age 27-years (IQR 22-30), and 12/40
from YOUR RHEUM YPAG (median age 17-years, IQR
16-21). 32/40 (80%) of participants were female and
8/40 (20%) were male. Across the three CYP PPI groups,
15 participants had SLE, eight had Juvenile Idiopathic
Arthritis (JIA), two had Asthma, one participant had
Mixed Connective Tissue Disease (MCTD) and one suf-
fered from Migraines. The remaining 13 participants did
not suffer from any health conditions. Each PPI group
meeting lasted between 60-90 min. 39/40 (98%) par-
ticipants completed the pre-session survey, 37/40 (93%)
completed the post session survey.

Pre-session survey

Participants were asked ‘Do you know what treat to tar-
get is?’. 27/39 (69.2%) participants answered, ‘No I don’t
know what it is’, 10/39 (25.6%) responded with ‘I'm famil-
iar but don’t completely understand it’ and 2/39 (5.1%)
of responded with ‘Yes I completely understand the con-
cept. On a 1-10 scale (1="no understanding at all’,
10 ="“completely confident in my understanding”), the
median pre-session understanding of T2T was 2 [IQR
1-4].

How to clearly communicate the difference between T2T
and standard care

When shown the initial version of the storyboard,
some CYP found it difficult to completely understand
what the differences were between T2T and standard
care was: “I was slightly confused at how it was differ-
ent [T2T vs standard care] just because (...) my experi-
ence of health is that it is tailored to you, you go to your
doctor if it’s not working, and they will speak to you and
work it out”. The CYP suggested adding a clear ‘side-
by-side’ comparison of T2T and standard care. This
change was applied to the storyboard (See Fig. 1A + B)
improving understanding of the difference between
T2T and standard care within subsequent PPI groups:
“I thought it was good [the animation storyboard], I

(See figure on next page.)

Fig. 1 Animation stills. A+ B Side-by-side comparison of T2T and standard care, C Lucy, the character participating in the T2T cSLE study with
parent, D Graph demonstrating continual monitoring towards Lucy’s target. Lucy's progress is initially good but then her condition declines and

new treatment and physiotherapy input is recommend which helps Lucy start to progress again towards her target, E The doctor is patient focused,
with parents in the background for support, F+ G The doctor uses his knowledge, experiences with past patients, Lucy’s test results, knowledge of
whether Lucy’s target has been reached and the results of the patient reported outcome measures (assessing health related quality of life, fatigue
and steroid toxicity) to select the best treatment approach for Lucy, H+ 1 Patient reported outcome measures to assess steroid toxicity and fatigue
and support the structured assessment of Lucy’s Lupus, J Informational slide providing further contacts for CYP interested in participating in a T2T
CSLE study. The images depicted within this figure are the authors own and are taken directly from the animation
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had a few questions come up during the presentation,
but then they were answered later, even specifically one
question I had was directly answered later on. It was
‘how is this different to how your doctor already treats
you?” and “Yeah definitely [the difference between T2T
and standard care was clear], the summary at the end
really helped’.

Aspects of the proposed animation that were liked by the CYP
The storyboard followed a cSLE patient called ‘Lucy’
who was participating in a T2T study (See Fig. 1C). This
CYP liked this approach: ‘I liked the character—it made
it more personal” The PPI groups were familiar with the
uses of leaflets to explain research studies but felt that
an animation would be easier to understand and dem-
onstrate what the study would involve for the patient:
“It's always paper information when I've been informed
of studies in the past, for example, when I was 12 and I
didn’t understand it. Animation is better, a really good
idea’

During the course of Lucy’s involvement in the T2T
study her SLE starts to flare, this was described by her
experiencing headaches, joint pain, extreme tiredness
and being unable to participate in physical education
(PE). A number of CYP felt that taking part in PE in
school was an effective example of the disease symptoms
affecting real life I think it is a good practical one because
when I was younger, if I was really ill, those were the days
I couldn’t join in. Not being able to do PE is kind of like a
marker because it’s something that you have to do every
week”.

Within the storyboard, a graph was used to demon-
strate visually that over-time there was continual moni-
toring of Lucy’s target. During the initial part of the study
she made good progress towards her target but then her
condition started to worsen leading to a prompt change
in treatment/referral to a physiotherapist, allowing Lucy
to get back on track towards attainment of her target (See
Fig. 1D). The participants felt that this was a good was to
illustrate how treatment would be adjusted in response to
the patients progress towards the target: “The graph is a
nice, visual way to look at progress and think about where
you're heading” and “The patient and the family need to
know if it isn’t getting better...youd rather know that not...
so I quite liked the numbers...I think transparency is really
important” However, some participants were concerned
that this could be daunting for the patient: “What hap-
pens if it [the graph] goes down? If I could see I was further
away from the target, that would scare me”, and therefore
recommended that use of the graph in discussions with
the patient/family should be considered an individual
decision.
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Aspects that the CYP felt could be improved

The original voiceover only included a single narra-
tor, but the CYP suggested that including more charac-
ters would improve the animation: “Double act would be
good [of both patient and doctor speaking in the voiceo-
ver]—mix of personal and professional” Including both a
patient and parental voice could also highlight the impor-
tance of parents supporting their children to be involved
in research, whilst continuing to emphasise that the over-
all focus should remain on the young person as an active
participant in the research and related decision making:
“I definitely think add in a parent [to the animation to
attend appointments with the child character] but don’t
have them as a huge part like it's everything about them
(...) I've always felt centre of my treatment and the doc-
tor is speaking to me rather than my mum, even though I
might not always understand everything. Having a parent
there is nice to reassure a child” and “I would say maybe
take the speech bubble off the parent just so it shows the
doctor is speaking to the child” (See Fig. 1E).

For certain aspects of the animation, participants felt
that they would be explained better by a doctor charac-
ter “I think people would prefer a healthcare professional
because if you hear it from a healthcare professional
who's had loads of experience it sounds like they know
completely exactly what they are doing” Within the final
storyboard inclusion of a range of characters greatly
improved engagement for the CYP in the storyline 7
really loved the storyline and it made it more interesting
having different voices. It keeps you more engaged hav-
ing different people speak. It felt more relatable, like you
could see it from the patient’s perspective” and “I agree, I
think it was more engaging that way, I think it was great”.

The participants disliked the phrase If you aren’t
meeting your target’ as they felt it placed an element of
accountability on the patient, rather than the treatment
being at fault and unsuccessful: “The use of the phrase “if
you aren’t meeting your target” bothers me a little. It's not
the patient’s fault and it is not their ownership that they
aren’t meeting their target” In response to this the termi-
nology used by the doctor in the voiceover was changed
to “It looks like things haven’t improved since your last
visit and may be a bit worse” removing any mention of
not meeting “your target, with the doctor going on to say
“we need more help to meet your target” taking the onus
away from the patient and highlighting that the treatment
is responsible for whether the target is reached, not the
patient.

Terminology/wording that required refinement
The original storyboard used the words ‘extreme tired-
ness’ as a lay way to explain fatigue. The CYP with Lupus
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in particular preferred the wording of ‘fatigue’ as opposed
to ‘tired’ when describing SLE symptoms, although they
acknowledged that the word ‘tired’ would be easier for
younger children to understand: ‘T was thinking fatigue
for the same reason...I really think theyre two different
things” and “[I] Struggled with fatigue for years, doctors
note it but nothing is done, it was always on the symptom
list but didn’t go away. Everyone has suffered with it at
some point, no one seems to know how to deal with it or
how we can help ourselves”.

The original storyboard showed a computer calculating
whether the target had been attained or not and there-
fore guiding treatment. This was concerning to some
CYP who wanted to be sure that the doctor would still
be the one treating the patient, guided by the computer
but also taking into account their professional knowledge
(See Fig. 1, F+ G): “It just feels to me where you talk about
the computer doing the number crunching and all the rest,
it’s all about the computer treating me it’s not about my
doctor treating me...although we love the fact that he'll
have access to a huge database of information on a com-
puter that will help guide him. At the end of the day, it's
our doctor who should be treating us” This was addressed
by adding the following to the voiceover: “the doctor will
assess if the target has been fully met” and “with normal
care there is no set target, treatment changes are based on
the doctors opinion at the time of the appointment, with
treat to target, the doctor takes into account fatigue, medi-
cation side-effects and how Lupus affects your day to day
life (using structured assessments). With normal care this
is something your doctor may or may not assess” (Addi-
tional file 1).

Other thoughts on T2T

Overall, the CYP thought that T2T sounded like a good
way to structure care: “I think it’s really good, I like the
idea and the concept myself (...) it is easier to kind of
understand the concept of T2T and I suppose give any-
body who's going into that situation more clarity on what
they’re going to be getting I guess from the doctor” The
animation showed Lucy and her doctor discussing and
agreeing what her individualised target should be. The
CYP liked this approach: “The ability to set different tar-
gets is great, all patients experience Lupus differently so
different goals, the ability to personalise is good” Use of
structured questionnaires to measure fatigue and steroid
toxicity was also viewed as a benefit of T2T, as many felt
that this is overlooked by their doctors (See Fig. 1IH+1):
“I really like the idea of a fatigue measure, I've never had
any questionnaire on it or similar and yet it's one of the
most debilitating parts of day-to-day life, it would be
really useful to me to see how it's changed for me over the
years compared to at the moment” and “I think the steroid
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toxicity measure is a great idea; as a person who has been
on steroids for over 2 years it is a concern.”

Some CYP, particularly those who lived far away from
their hospital were concerned about the impact that a
T2T approach would have on the patients life, in view of
the suggestion that a T2T approach would include more
frequent hospital appointments: “The time thing needs
to be made clearer (...) my hospital is quite far away so
appointments every six weeks I would hear that and think
oh god’” This led to discussion of the use of phone/video
consultations when the patient is more stable, to reduce
the burden of the study on the participants: “bit more
adaptable and you can speak to your doctor about what
works best, and if phone appointments can be done” and
the possibility of spacing out appointments once the
patient is more stable: “I think that adding in how the
patient would be contacted between, you know it says the
amount of time between appointments would be increased
or decreased based on how you're doing” These useful sug-
gestions from the CYP will be considered when design-
ing the T2T trial. At the end of the animation, the CYP
suggested that links to more information about the study
should be included, in-case they had unanswered ques-
tions after viewing of the animation: “Would put, espe-
cially for the older group, if there's any place where you
can get even more information, anyone they can ask or
any links to a website”. (See Fig. 1]). A summary of the
main study findings is shown in Fig. 2, and a lay summary
of the study is provided in the supplementary informa-
tion (Additional File 1).

Post-session survey

In the post-session survey, the participants understand-
ing of T2T significantly increased to a median of 9 [IQR
8-10], p<0.0001, on a 1-10 scale. When asked which
methods the CYP thought would be best for explaining
the concept of T2T, 28/37 (75.7%) responded that both
an animation and written description would be best, 7/37
(18.9%) responded that an animation alone would be suf-
ficient and 2/37 (5.4%) responded that they would prefer
a written description of the study.

Discussion

T2T is new concept in cSLE, and previous studies have
found the concept difficult to understand amongst
patients and parents [10]. This initiative had highlighted
that CYP PPI groups can provide invaluable insights to
improve communication with patients/parents about
complex studies designs, and lead to important sugges-
tions for improvement of the study design. Ideas and
questions posed by children are significantly different
from adults [24], therefore, their involvement enabled
their ideas needs and preferences to be incorporated into
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the design of the resource. Many participants had charac-
teristics of our intended target audience for the resources
i.e. underlying rheumatic health condition and target age
range, increasing the suitability of our resources for a
cSLE trial [25].

The majority of CYP had not heard of T2T before,
despite the use of T2T across different medical speciali-
ties. Lack of knowledge of the concept of T2T has pre-
viously been shown in RA patients. In-keeping with the
results of the RA study, [17] viewing of a video resource
significantly improved understanding of T2T, helping
participants to consider T2T as an intervention.

CYP felt strongly that the use of phrases such as “if
you aren’t meeting your target” should be removed
from the animation, as they felt this placed blame on
the patient for lack of progress. The CYP felt that this
could impact upon the doctor-patient relationship
and trust in their doctor, which could have a negative

impact on patient satisfaction and medication com-
pliance [26, 27]. Participants highlighted that the ani-
mation placed too much emphasis on the role of the
computer, when making clinical decisions. They felt
it needed to be stressed as an aid to the doctor, not a
replacement.

The above issues were addressed in the revised story-
board, and resulted in changes to the illustrations and
voiceover, explaining that the T2T paradigm does not
replace the role of the doctor. In the updated storyboard,
the doctor reviews the computer data and gives the
patient a call to explain what is happening to emphasise
that the human element of medicine remains. Previous
studies have found that patients are more likely to fol-
low a doctor’s recommendation for medical treatment,
as compared to recommendations generated by a com-
puter programme, and trust the doctor’s opinion more
than a programme to make a good decision [28]. The
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adjustments to the storyboard demonstrate that the com-
puter is there to support and not replace the doctor.

CYP felt that there should be less emphasis on parents
during the conversations with the doctor about T2T.
They explained that both clinical and research discus-
sions during the consultation should be focused on the
patient, with parents taking a back seat, but being pre-
sent for support (where needed). The storyboard was
therefore adjusted so the parents do not speak but are
present. This was an important change, as allowing chil-
dren to have increased autonomy and personal responsi-
bility is key to successful transition and reducing the risk
of parental overdependency and psychosocial delay, that
children with chronic conditions are known to be at high
risk of [29]. It is advised that children have the oppor-
tunity for “parent-free” consultations to help transition
[30].

Although this PPI initiative aimed to generate feed-
back on resources to communicate T2T, the discussions
also provided insight into the views of CYP on the con-
cept of T2T. They highlighted the difficulty that families
would have with increased frequency of T2T appoint-
ments (as compared to standard care), in-keeping with a
quote from our recent qualitative study which explored
the views of patients and parents on T2T: “Families wel-
comed the increased frequency of hospital visits after the
initial diagnosis. They suggested spacing visits out once
things are more stable to reduce the impact on school-
ing, parental employment and family finances” [10]. Poor
school attendance is known to predispose CYP to emo-
tional problems, negatively impacting upon the patients
ability to cope with a chronic disease [31-33]. The PPI
groups very astutely commented on this and provided
practical suggestions as to how the study could be modi-
fied to reduce the impact on schooling and make the
study more acceptable to children and families.

From the discussions with patients/parents included in
our recent qualitative study [10], it was clear that target-
ing of disease activity alone is not sufficient and that fam-
ilies value a more holistic approach to treatment. In line
with this, CYP participating in the PPI groups wanted to
know if there would be other T2T treatments in addition
to medicines. This led to incorporation of a physiothera-
pist, and specific mention of the fatigue and steroid toxic-
ity measures in the updated storyboard.

We acknowledge important limitations in this work.
Definite T2T targets and endpoints could not be
explained within the animations as these are still being
decided upon by a ¢SLE International T2T taskforce,
through a series of international consensus meetings
[34]. The level of understanding of the PPI group par-
ticipants who viewed the animation and also participated
in structured discussion about the animation, could be
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higher than for a patient who has never been involved
in research before and only sees the animation once. It
would therefore be important that the animation is eas-
ily accessible for potential trial participants, to enable
repeated viewing of the animation if required. Due to the
limited time available with the groups, we did not pro-
vide a hard copy of the voiceover to the participants or go
through the script word-for-word. If more time had been
available this is something we would have liked to do.

Conclusion

This manuscript demonstrates an approach to involve-
ment of CYP in the development of an audio-visual
resource (animation) that will be integral to a future
clinical trial, helping to describe the T2T approach in a
way that makes sense to eligible CYC and their families.
The resources will be of clear benefit in a future ¢cSLE
T2T study, supporting study recruitment. Involvement
of CYP in research is crucial to help improve the design
and delivery of studies, ensuring that they are relevant
to CYP and their families. The initiative has also high-
lighted a range CYP’s view on the concept of T2T, with
suggestions to improve the acceptability of such a study
amongst CYP and their families. When developing the
definitive trial protocol, further PPI involvement will be
crucial.
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