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Abstract

Background: Chronic fatigue syndrome (CFS) also known as myalgic encephalomyelitis (ME) is relatively
common in young people and causes significant disability. Graded exercise therapy (GET) and activity
management are recommended by the National Institute for Health and Care Excellence (NICE) despite a
limited evidence-base for either treatment in paediatric CFS/ME. This paper reports on feasibility and
acceptability measures from the feasibility phase of the ongoing MAGENTA randomised controlled trial (RCT)
investigating GET versus activity management for young people with CFS/ME.

Methods: Setting: Three specialist secondary care National Health Service (NHS) Paediatric CFS/ME services
(Bath, Cambridge and Newcastle).

Participants: Young people aged 8-17 years with a diagnosis of mild to moderate CFS/ME. Young people
were excluded if they were severely affected, referred to cognitive behavioural therapy (CBT) at initial
assessment or unable to attend clinical sessions.

Interventions: GET and activity management delivered by physiotherapists, occupational therapists, nurses and
psychologists. Families and clinicians decided the number (typically 8-12) and frequency of appointments
(typically every 2-6 weeks).

Outcome Measures: Recruitment and follow-up statistics. We used integrated qualitative methodology to
explore the feasibility and acceptability of the trial processes and the interventions.

(Continued on next page)
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withdrawn from the study.

have been incorporated into the full trial protocol.
young people with CFS/ME.

2015

Results: 80/161 (49.7%) of eligible young people were recruited at two sites between September 2015 and
August 2016, indicating recruitment to the trial was feasible. Most recruitment (78/80; 97.5%) took place at
one centre. Recruitment consultations, online consent and interventions were acceptable, with less than 10%
in each arm discontinuing trial treatment. Response rate to the primary outcome (the SF36-PFS at 6 months)
was 91.4%. Recruitment, treatment and data collection were not feasible at one centre. The site was

In response to data collected, we optimised trial processes including using Skype for recruitment discussions;

adapting recruiter training to improve recruitment discussions; amending the accelerometer information
leaflets; shortening the resource use questionnaires; and offering interventions via Skype. These amendments

Conclusions: Conducting an RCT investigating GET versus activity management is feasible and acceptable for

Trial registration: ISRCTN23962803 https://doi.org/10.1186/ISRCTN23962803, date of registration: 03 September

Keywords: Chronic fatigue syndrome, Myalgic encephalomyelitis, CFS/ME, Graded exercise therapy, Activity
management, Feasibility study, Randomisation controlled trial, Qualitative research

Background

Paediatric chronic fatigue syndrome (CFS) also known
as myalgic encephalomyelitis (ME) is relatively com-
mon, with an estimated prevalence between 1 and
2.4% in adolescence [1, 2]. It is a complex, serious
and disabling condition that includes a range of
symptoms such as debilitating fatigue, muscle and
joint pain, flu-like symptoms, sleep difficulties and
nausea [3]. It has a significant impact on young peo-
ple’s lives; most (62%) of those attending specialist
services attend only 2 days a week of school or less
[4], over half are bed-bound at some stage [5] and af-
fected young people give up social activities and hob-
bies [6].

The National Institute for Health and Care Excel-
lence (NICE) recommends that young people with
CES/ME are offered either graded exercise therapy
(GET), activity management or cognitive behavioural
therapy (CBT) [7]. GET stabilises physical activity
levels, before gradually increasing at a manageable
rate. Activity management establishes a baseline for
all activity which is then increased [7, 8]. In adoles-
cents, this is mainly cognitive activities, such as
school/homework, time on-line and social activities.
CBT includes behavioural elements, but also uses
cognitive approaches to support psychological needs
and encourage behaviour change [9]. There is some
evidence for the effectiveness of CBT in young
people with CFS/ME [10-12]; however, there is lim-
ited evidence for the effectiveness of GET in this
population [13]. In adults, when added to standard

medical care, GET is moderately effective in redu-
cing fatigue and improving physical function [14].

MAGENTA is a randomised controlled trial (RCT)
to investigate the effectiveness and cost-effectiveness
of GET versus activity management in outpatient
treatment of paediatric CFS/ME. The study is evaluat-
ing complex interventions [15]; the interventions have
several interacting components, and there is a degree
of flexibility in how the interventions can be delivered.
MAGENTA includes process evaluation [15], includ-
ing mediation analysis and testing trial processes such
as a novel method of online consent. Prior to the full-
scale RCT, we carried out a feasibility study [15]. This
was to determine the feasibility of trial processes and
whether the trial and interventions were acceptable to
young people with CFS/ME. Findings from feasibility
studies can be used to improve processes for the full
trial, for example improving recruitment consulta-
tions, refining outcome measures and guiding the de-
livery of interventions [16—18]. If there were no
substantial changes to trial methodology or the deliv-
ery of interventions, we planned to use data from the
feasibility phase in an adequately powered RCT. In
this paper, we report the results from the feasibility
phase of the trial.

Aims and objectives

To ascertain the feasibility and acceptability of con-
ducting an RCT to investigate the effectiveness and
cost-effectiveness of GET compared to activity man-
agement for paediatric CFS/ME with the aim of
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moving seamlessly to a full RCT. Specific objectives
were to:

1. Assess the number of young people who were:
eligible, approached, recruited and retained in the
first six months of the study.

2. Identify barriers and facilitators to recruitment.

3. Explore issues of retention and understand why
people drop out of the study.

4. Assess the acceptability of intervention.

5. Evaluate the fidelity of intervention delivery.

6. Assess the feasibility and acceptability of using
accelerometers.

Methods

Design

We conducted a feasibility study with integrated
qualitative methods. So long as the interventions
and study processes were not significantly changed
on proceeding to the full trial, this initial stage
would be considered as an internal pilot and the
outcome data collected included in the main trial
analysis. Full details of the methods can be found
in the published protocol [19] and are summarised
below.

Setting

Recruitment to the feasibility study occurred between
September 2015 and August 2016 at three Specialist
Paediatric CFS/ME National Health Service (NHS) ser-
vices: Bath, Newcastle and Cambridge. Combined, these
services provide assessment and treatment for more than
380 young people each year.

Participants

Young people were screened for eligibility at their initial
clinical assessment carried out by a CFS/ME clinical spe-
cialist (including paediatricians and psychologists).
Young people were eligible if they:

e Had a diagnosis of mild to moderate CES/ME. [7]
e Were aged between 8—17 years.

And excluded if they:

e Were severely affected (unable to do activity for
themselves, only able to carry out minimal daily
tasks, or had severe cognitive difficulties and depend
on a wheelchair for mobility. [7])

e Referred to CBT at their first clinical assessment.

e Were unable to attend clinical sessions.
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Procedure

Assessing clinicians identified potential participants,
provided an overview of the study and gained
assent/consent to contact from those families inter-
ested in learning more about the study. Full recruit-
ment discussions, typically carried out by a
specialist nurse, were conducted face-to-face or via
telephone/Skype. At the outset, the recruiter con-
firmed that the families were happy for the discus-
sion to take place and happy for it to be audio-
recorded. They continued to discuss information
about the trial: study design, interventions, partici-
pant burden and the potential benefits and risks.
From the outset, our aim was to continue seam-
lessly into a full trial if this RCT was shown to be
both feasible and acceptable. Participants were
therefore informed that their outcome data would
be used in the full trial if the RCT was shown to be
feasible. Families wishing to consent to the study
could do so by completing online consent forms via
the REDCap (Research Electronic Data Capture)
hosted at the University of Bristol [20]. Young
people under the age of 16 provided assent and
those over 16 provided consent. We also obtained
consent from carers/parents. Paper consent forms
were used for face-to-face recruitment consultations.
Consenting participants were then randomised,
using the automated web service operated by the
Bristol Randomised Trials Collaboration. Allocation
(1:1) used minimisation to facilitate balance by age
and gender, and retained a random component to
prevent accurate prediction of allocation. Because of
the nature of the intervention, it was not practical
to keep either the family or the clinical service blind
to treatment allocation. Participants were informed
of their allocation either at the end of the recruit-
ment consultation, or at a later date by phone.
Figure 1 describes the trial and treatment processes.

Sample size

We calculated that a sample size of approximately
100 participants would provide sufficient information
to inform a full trial. Recruitment of 100 participants
from 430 young people assessed for eligibility would
give a 95% confidence interval of the order of 20—
28% for estimating a true recruitment rate (rate of
those assessed found to be eligible and subsequently
consented) of 24%. Twenty-four percent is reason-
able, based on previous RCTs exploring treatment
for paediatric CFS/ME [21].

Interventions
In both arms, clinicians could provide routine advice
about sleep, medication use and symptom control.
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)
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-
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l

v
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Activity Management
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benefit from the
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arm. 12 months (+ 3 months): benefit from the
Participant Questionnaire* alternative treatment
Parental Questionnaire*** arm.

Integrated Qualitative Methods: Flexible Timing

Fig. 1 Study flow diagram detailing participant flow through clinical and research processes. From the MAGENTA protocol [19]

Families and clinicians decided upon the number of
follow-up sessions (typically between 8 and 12) and
the frequency of appointments (typically every 2-6
weeks). The interventions were delivered in second-
ary care outpatient clinics, delivered face-face in the
hospital setting or via Skype (see section “The ac-
ceptability  (satisfaction  and  adherence)  of
intervention”).

Graded exercise therapy
Trained GET therapists (physiotherapists, occupa-
tional therapists, nurses or psychologists) initially

assessed the young person’s physical activity and col-
laboratively recommended a tailored treatment plan.
This started with identifying a “baseline” of physical
activity. The baseline is the average level of physical
activity that a young person does. It is normally about
half of what they can do on a good day. Establishing a
baseline, means the young person will do the same
level of physical activity each day, avoiding “payback”
or an increase in symptoms which usually occurs after
they have done too much. It therefore avoids the
boom-bust pattern of exercise (doing too much,
followed by an increase in symptoms and doing not
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very much) that is typical of CFS/ME. In addition,
therapists calculated the young person’s “maximum”
heart rate (220 minus their age). At the start of treat-
ment, young people were advised to try and ensure
physical activity levels were low enough so heart rate
did not increase to more than 40-50% of this max-
imum heart rate. Clinicians taught young people how
to manually measure their heart rate. Younger chil-
dren and those unable to manually take their heart
rate, were offered a Fitbit Charge HR [22] to assist this
(subject to availability).

Once the baseline level of activity was achieved and
maintained, the young person was supported to grad-
ually increase physical activity, increasing activity levels
by 10-20% a week [7].

Activity management

Activity management was delivered by specialist
CFS/ME clinicians (occupational therapists, physio-
therapists, nurses and psychologists). The clinician
assessed the participant’s current levels of activity,
including cognitive activities (school work, reading,
socialising and screen time (phone, laptop, TV,
games)), emotional activities (for example, having an
argument) and physical activities. The clinician and
participant then agreed a “baseline” of activity: a
daily sustainable level of activity, typically the aver-
age daily amount of activity that the young person
reported at assessment. Young people were taught
how to record the total number of minutes spent
each day doing different levels of activity (high-en-
ergy and low-energy) using either paper diaries or
the “ActiveME” digital App. When participants
achieved a “baseline” of all activity (cognitive/phys-
ical/emotional), they were supported to gradually in-
crease activity by 10-20% each week.

Data collection

Screening, eligibility, consent and randomisation

We recorded the number of potentially eligible partic-
ipants attending the clinic, the number assessed for
eligibility, the number of eligible patients who con-
sented (and the reasons why families declined) and
the number who were randomised. We also recorded
the number of participants who discontinued treat-
ment and the number who completed outcome mea-
sures. These statistics were presented in Consolidated
Standards of Reporting Trials (CONSORT) flow
charts.

Patient-reported outcome measures

At baseline, six and 12 months, the following data
were collected from participants via self-report
questionnaires: physical function (SF36-PFS) [23];
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fatigue (Chalder scale) [24]; educational attendance
(self-report school or home tuition); mood (Hospital
Anxiety and Depression Scale) [25]; (Spence Chil-
dren’s Anxiety Scale) [26]; pain (visual analogue
scale) [27]; (Clinical Global Impression Scale) [14];
general health-related quality of life (EQ-5D-Y) [28].
The anticipated primary outcome for the main trial
comparison was the SF36-PFS at six months.

At baseline, six and 12 months, parents/carers were
asked to complete questions about their child’s
healthcare resource use, and the Work Productivity
and Activity Impairment Questionnaire: General
Health (WPAIL:GH) to capture the effect of their
child’s health problems on their ability to work and
perform regular activities [29].

Baseline participant self-report questionnaires were
collected on paper forms prior to randomisation. All
other self-report questionnaires were completed re-
motely via REDCap, a secure system used by many
institutions for large multicentre studies. Participants
submitted their questionnaire data directly to the
REDcap system. If questionnaires were not com-
pleted, a researcher contacted the family and asked
to complete the primary outcome data over the
telephone.

Accelerometer

Participants in both trial arms were asked to wear
an accelerometer (Actigraph GT3X+, Actigraph LLC
Florida) to measure physical activity for seven days
within 1 month of randomisation and at three- and
six-month  follow-up. Accelerometers are small,
match box-sized devices that measure physical activ-
ity. The device is attached to a waist band and sits
on the hip. The accelerometer data were processed
to identify the number of participants who supplied
valid data. Data were deemed valid based on the
procedures used in the International Children’s Ac-
celerometer Database (ICAD) if participants wore
the accelerometer for at least two weekdays and at
least one weekend day out of the seven, for at least
500 min per day [30].

Quantitative data analysis

Baseline continuous data were summarised by median
and interquartile range and categorical data by counts
and percentages. No data analysis of outcome measures
was performed at the feasibility stage because the data
were to be retained for use in the main trial.

Integrated qualitative methodology

Recruitment consultations

Recruitment consultations were routinely audio-recorded
to explore information provision, and the acceptability



Brigden et al. Pilot and Feasibility Studies (2019) 5:151

of trial methodology (e.g. randomisation). During the
feasibility phase, three recruiters for the three sites re-
ceived one-to-one recruitment training (1.5 to 4.5h
each) from a member of the research team (LB).
Training was based on the communication strategies
shown to be effective in trials of adults in terms of
engaging with treatment preferences and conveying
equipoise [17, 31-33]. Recruitment consultations that
highlighted good practice or potential barriers to re-
cruitment were transcribed and discussed with re-
cruiters at each training session. A “Tips for
recruitment and informed consent” document was de-
veloped and given to each recruiter as a guide for
good practice.

Participant interviews

Semi-structured interviews were conducted with par-
ticipants and parents who had consented to the trial
to understand their views and experiences of trial
processes. This included acceptability of patient in-
formation, treatment interventions and use of accel-
erometers/heart rate monitors. Participants were
offered a choice of interview location: at home, in
the hospital, via skype or by telephone. A checklist
of topics was developed from a previous trial carried
out with young people with CFS/ME [34]. This was
used to guide discussion, but those participating
were encouraged to raise issues they felt to be im-
portant. Interviews lasted between 15 and 60 min.
They were audio-recorded with consent, and tran-
scribed verbatim.

Qualitative data analysis

Qualitative data analysis was an on-going, and iterative
process that started soon after data collection began,
using techniques of constant comparison to inform
further sampling and data collection [35]. Recruitment
consultations were purposively selected for analysis on
a month by month basis, representing a mix of fam-
ilies who accepted and declined randomisation. Atten-
tion was paid to consultations in which families
declined the trial, to understand the views of families
who opted for treatment outside the trial. As the trial
progressed, consultations that highlighted issues of
trial acceptability (such as crossover and study with-
drawal) were analysed for content and presentation of
information. Thematic analysis [36] was used to iden-
tify common or divergent themes, particularly focus-
ing on the impact of information delivered by
recruiters, on patients and parents. Individuals exhi-
biting contrasting views (negative cases) were studied
in detail to understand reasons underlying such differ-
ences [37]. Interview transcripts were imported into
NVivo 10 and analysed thematically in parallel with
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the corresponding recruitment consultation, to ex-
plore the acceptability of trial methodology and deter-
mine feasibility of a full trial.

Fidelity checks

Intervention sessions were routinely audio-recorded,
with consent. We transcribed these recordings, re-
moved patient and clinician identifiable data and re-
moved the words “Graded Exercise Therapy” and
“activity management” to blind those rating the tran-
scripts to treatment allocation. Using the protocol, we
created a checklist of GET elements and activity man-
agement elements. Clinicians were asked to review the
blinded transcript against this checklist and then record
whether they thought it was a GET or activity manage-
ment session.

The Trial Steering Committee and the Data Safety
Monitoring Committee

The Trial Steering Committee (TSC) (who met
three times during the feasibility phase) were re-
sponsible for advising on trial methodology, review-
ing the progress of the study against the Stop-Go
criteria and advising whether the feasibility study
should proceed to the full trial. The Data Safety
Monitoring Committee (DSMC) met once during
the feasibility phase to review recruitment, reten-
tion, withdrawal rates and safety outcomes. Neither
the Trial Management Group (TMG), TSC nor the
DSMC analysed any patient-reported outcome data
by trial arm during the feasibility phase of the
study. The DSMC analyses of safety outcomes were
conducted by the study statistician, who took no
part in the decision to use the feasibility data in the
full trial.

Patient involvement

We consulted with the University of Bristol CFS/ME
Young Persons Advisory Group (YPAG) prior to the
study to gain feedback on aspects of trial design (tele-
phone recruitment) and the study documents.

Results

Between September 2015 and August 2016, 287
young people were assessed across the three sites
(for site details see below). Of these, 161 were eli-
gible for the study and 80 (49.7% of those eligible)
were recruited. Table 1 provides the baseline charac-
teristics of those recruited into MAGENTA. Seventy
percent of the participants were female, with a me-
dian age of 15years, median illness duration of 15
months and median school attendance of 3.0 school
days per week. The baseline measures were nearly all
complete. Two participants reported that school
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Table 1 Baseline characteristics of participants
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Qutcome Median (25 percentile, 75 percentile) or n (%) n

Age in years 150 (12,5, 16.0) 80
Female 56 (70.0%) 80
Ethnicity; White or British 76 (95.0%) 80
Months since onset of symptoms 15.0 (10.0, 30.0) 80
School attendance, days per week 30 (1.0, 4.0) 77
Home tuition; yes 10 (12.5%) 80
SF36 Physical Function 55.0 (37.5, 72.5) 80
Chalder Fatigue 25.0 (220, 28.0) 79
Spence Children’s Anxiety Scale 32.0 (195, 47.0) 80
HADS Anxiety 8.0 (6.0, 13.0) 66
HADS Depression 8.0 (4.0, 11.0) 66

attendance was not applicable, one of whom was re-
ceiving home tuition and one was not. One partici-
pant missed all items of the Chalder Fatigue scale.
Fourteen participants were missing all items of the
HADs anxiety and HADs depression subscales.

Interviews were conducted with 27 families from
Centre One. Twenty-six interviews were conducted
with parents (24 mothers, one father and one joint
interview with both parents) and 26 with young
people participating in the trial (10 male and 16 fe-
male). Three families cancelled interviews because
they were unavailable, one participant declined to be
interviewed on the day and one parent was unavail-
able for interview. Two participants had discontinued
their allocated treatment at the time of interview
(both assigned activity management). Participants
were asked if they were willing to be interviewed
alone but 21 chose to be interviewed with their par-
ent present. Ten families chose face-to-face interviews
(nine in their home and one at their local hospital);
14 were interviewed over the phone and three via
Skype. Families were interviewed at varying time
point in the treatment period, ranging from 3to 35
weeks post randomisation.

Eligibility and recruitment
The feasibility of recruitment was assessed in all
three sites.

Centre One

Between 1 September 2015 and 31 August 2016, 272
young people attended clinic appointments of which
155 (57.0%) were assessed as being eligible. The
main reasons for exclusions were referral for psycho-
logical support at assessment (34), not diagnosed as

having CFS/ME (32) and being unable to attend fol-
low up (11). Of the 155 eligible, 78 (50.3%) con-
sented and were randomised to the study. The main
reasons families declined participation after discus-
sion with the researcher were preference for a spe-
cific treatment (19) and perceived study burden (12).
The number of participants randomised was there-
fore 78 out of the 263 assessed for the study (30%,
95% confidence interval 24%, 36%). Figure 2 de-
scribes the flow of young people screened and re-
cruited at Centre One

Centre Two

Centre Two was open to recruitment between Janu-
ary 2016 and 31 August 2016. Nine young people
were assessed within the service, three of whom
were ineligible (two were unable to attend follow-up
and one had severe CFS/ME). Of the six eligible pa-
tients, three declined before consent to contact and
one declined at the recruitment discussion. All three
patients cited the distance of travel to the service as
the reason for declining. Two participants consented
to the trial. See Additional file 1 for the CONSORT
diagram.

Centre Three

Centre Three started recruiting in January 2016. Six
participants were assessed within the service. Three
were not eligible for MAGENTA; reasons for exclu-
sion were referral to psychological services, previ-
ously seen in the service and too old. Three
participants were recruited. Clinicians were unable to
deliver treatment, deliver recruitment calls or collect
baseline data according to the protocol. Therefore,



Brigden et al. Pilot and Feasibility Studies (2019) 5:151

Page 8 of 18

‘ Attended appointment = 272

Not

. A

\4

‘ Eligibility assessed = 263 ‘

Not eligible = 108

Needed referral for psychological support= 34; Not diagnosed
with CFS/ME = 32; Unable to attend follow up due to

> geography = 11; Severely affected= 7 ; Too young= 4; Complex
and undergoing further investigation=6 ; Recovering=4 ;
Primarily Pain/ referral to pain service= 3; Previously had
activity management= 2 ; Other=5

Eligible = 155

Declined Consent to contact=20

Didn’t like the idea of randomisation/ didn’t want to do
one of the treatment arms/ had a preference for one of
the treatment arms= 6; Wanted psychological support=
1; Perceived study burden= 1; Had other clinical
appointment= 1; Unknown= 11

4

Consent to further contact= 135

Not consented to trial= 57

Preference for treatment = 19; Perceived study burden = 12;
Unable to contact = 8; Anxiety/Stress = 5; Would like the option
of both GET/AM = 2; Other reasons = 8; Reason not known = 3

v

Randomised= 78

l
| |

Allocated to Activity Allocated to GET=
Management= 39 39
Started allocation Started allocation
intervention=39 intervention=39

| |

Discontinued
Treatment=3

Discontinued
Treatment=3

Crossed over to GET
before 6 months=1

Fig. 2 CONSORT diagram for Centre One

the three patients were withdrawn from the trial but
continued to receive specialist medical care. See
Additional file 2 for the CONSORT diagram.

Provision and acceptability of patient information and
recruitment process
Participants provided positive feedback about being in-
volved in the research:

“it's quite fun...you’re also helping other people with
CES in the long run” (young person, ID108, activity
management)

Participants and their families felt the oral recruit-
ment consultation was acceptable, and felt they pro-
vided the “right level of information” in a
“straightforward” and “well explained” manner. Par-
ticipants indicated that the recruitment consultation
enabled them to ask further questions and “clarify”
what participation entailed.

The participants who read the patient information
leaflets found them acceptable. Some participants re-
ported that they could not remember or did not read
the information sheet and relied on the fact that their
parent(s) had re