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Abstract
Background: Motor neuron disease (MND) is a rapidly progressive, fatal neurodegenerative disease that predomi‑
nantly affects motor neurons from the motor cortex to the spinal cord and causes progressive wasting and weaken‑
ing of bulbar, limb, abdominal and thoracic muscles. Prognosis is poor and median survival is 2–3 years following
symptom onset. Psychological distress is relatively common in people living with MND. However, formal psycho‑
therapy is not routinely part of standard care within MND Care Centres/clinics in the UK, and clear evidence-based
guidance on improving the psychological health of people living with MND is lacking. Previous research suggests that
Acceptance and Commitment Therapy (ACT) may be particularly suitable for people living with MND and may help
improve their psychological health.
Aims: To assess the clinical and cost-effectiveness of ACT modified for MND plus usual multidisciplinary care (UC) in
comparison to UC alone for improving psychological health in people living with MND.
Methods: The COMMEND trial is a multi-centre, assessor-blind, parallel, two-arm RCT with a 10-month internal pilot
phase. 188 individuals aged ≥ 18 years with a diagnosis of definite, laboratory-supported probable, clinically probable,
or possible familial or sporadic amyotrophic lateral sclerosis, and additionally the progressive muscular atrophy and
primary lateral sclerosis variants, will be recruited from approximately 14 UK-based MND Care Centres/clinics and via
self-referral. Participants will be randomly allocated to receive up to eight 1:1 sessions of ACT plus UC or UC alone by
an online randomisation system. Participants will complete outcome measures at baseline and at 6- and 9-months
post-randomisation. The primary outcome will be quality of life at six months. Secondary outcomes will include
depression, anxiety, psychological flexibility, health-related quality of life, adverse events, ALS functioning, survival at
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nine months, satisfaction with therapy, resource use and quality-adjusted life years. Primary analyses will be by inten‑
tion to treat and data will be analysed using multi-level modelling.
Discussion: This trial will provide definitive evidence on the clinical and cost-effectiveness of ACT plus UC in com‑
parison to UC alone for improving psychological health in people living with MND.
Trial registration: ISRCTN Registry, ISRCTN12655391. Registered 17 July 2017, https://www.isrctn.com/ISRCTN1265
5391.
Protocol version: 3.1 (10/06/2020).
Keywords: Motor neuron disease, Acceptance and Commitment Therapy, Psychological health, Quality of life, RCT

Introduction
Background and rationale

Motor neuron disease (MND) is a rapidly progressive,
fatal neurodegenerative disease that predominantly
affects motor neurons from the motor cortex to the spinal cord and causes progressive wasting and weakening
of bulbar, limb, abdominal and thoracic muscles. Prognosis is poor and median survival is 2–3 years following
symptom onset: only 4–10% survive more than 10 years
[1–3]. There is no cure, and riluzole, the sole diseasemodifying UK-licensed drug, prolongs median survival
for only 2–3 months at 1 year [4]. Given the nature and
impact of MND symptoms on daily life and the poor
prognosis, psychological distress is relatively common
in people living with MND (plwMND). Prevalence
rates of up to 44% for depression and 30% for anxiety
have been observed, and MND has been reported to
be the most frequent cause of assisted suicide [5–7].
Although shorter survival times, poorer quality of life
and increased risks of suicide and mortality have been
reported in those experiencing psychological distress
[8–12], clear evidence-based guidance on improving
the psychological health of plwMND within the UK is
lacking.
Formal psychotherapy is not routinely part of standard
care within services for plwMND in the UK. While the
value of informal psychosocial support is highlighted in
NICE MND guidelines, particular psychological therapies or approaches are not specified [13]. PlwMND may
be able to access formal psychological therapies such as
Cognitive Behavioural Therapy (CBT) through Improving Access to Psychological Therapy services [14].
However, typically these cannot meet their specific psychological, physical and communication needs in a timely
fashion due to issues such as the rapid disease course and
mobility problems limiting access. Furthermore, therapists within Improving Access to Psychological Therapy
services frequently lack knowledge of and familiarity with
MND – an important factor that was highlighted in our
previous qualitative work that examined plwMND’s preferences for psychological interventions [15].

Based on our previous findings [15], we developed and
adapted a manualised Acceptance and Commitment
Therapy (ACT) intervention for the specific psychological, physical and communication needs of plwMND.
ACT is an acceptance-based behaviour therapy [16] with
a strong evidence base for improving outcomes (such as
functioning, quality of life and mood) in chronic pain
[17], and a growing evidence base in chronic disease and
mental health contexts [18]. It is an alternative form of
psychological therapy to traditional therapies such as
CBT, taking a different approach to difficulties and using
different therapeutic techniques [19]. CBT is focused on
alleviating distress or symptoms, and involves changing how one thinks and behaves in emotional situations.
It is conventionally offered for common mental health
problems following NICE clinical guidelines [14]. In contrast, ACT is focused on increasing personally meaningful behaviour in the presence of distress and symptoms
(though distress or symptoms may improve as a by-product of therapy). It uses a variety of methods to increase
a person’s willingness to experience uncomfortable or
difficult thoughts and feelings so that they can engage in
personally meaningful behaviour. These methods include
helping people to be more: i) open to and accepting of
their difficult internal experiences rather than struggling
with them; ii) aware of their experiences and focused
on the here-and-now rather than engaging in excessive
worry or rumination; and iii) committed to engaging in
behaviour guided by their personal values rather than the
things they want to avoid.
It has been argued that ACT may be particularly suited
to improving outcomes in objectively difficult or immutable situations, such as life-limiting illnesses and chronic
conditions [20–24]. As there is no cure for MND, helping
people to live their life as best they can alongside MND
is likely to be a more pragmatic approach than trying to
control or get rid of distressing or difficult experiences.
Furthermore, there is evidence that ACT processes such
as psychological flexibility predict functioning and quality
of life in MND [25] and other progressive, incurable and/
or life-limiting conditions, including muscle disorders
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[26–28], Duchenne muscular dystrophy [29] and palliative care populations [30]. Finally, there is emerging preliminary evidence that ACT might have advantages over
conventional CBT through improved engagement, retention and durability of effects [31–34].
To our knowledge, there have been no trials of ACT
for plwMND to date. We showed that ACT was feasible to deliver and acceptable to plwMND in an open
uncontrolled feasibility study [35]. We will now assess
the clinical and cost effectiveness of ACT, modified for
plwMND, plus usual multidisciplinary care (UC) in comparison to UC alone for improving psychological health
in plwMND.
Objectives

The objectives are to:
1. Establish the clinical and cost effectiveness of ACT
plus UC for improving psychological health in
plwMND compared to UC alone in an RCT with an
internal pilot phase.
2. To evaluate the effect of ACT plus UC for plwMND
compared to UC alone on caregivers of plwMND.
3. To examine perceived mechanisms of impact and
the context in which the intervention is delivered by
collecting qualitative data from plwMND and study
therapists.

Methods
This protocol is reported in accordance with SPIRIT and
TIDIER guidelines [36, 37]. Checklists are presented in
Supplementary Files 1 and 2, respectively.
Design

This will be a multi-centre, assessor-blind, parallel, twoarm RCT with a 10-month internal pilot phase to assess
the feasibility of referral rates and acceptability of randomisation. The stop/go criteria for progression to the
full RCT are defined as recruitment of 71 plwMND (or
0.51 plwMND per site per month), with ≥ 70% of participants in the intervention arm completing at least two
sessions.
Study setting

PlwMND will be recruited from approximately 14 UK
MND Care Centres/clinics and via self-referral.
Eligibility criteria for plwMND

Inclusion criteria:
1. Aged 18 years and over.
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2. A diagnosis of definite, laboratory-supported probable, clinically probable, or possible familial or sporadic ALS (which is diagnostically synonymous with
MND [38] using the World Federation of Neurology’s El Escorial criteria [39], and additionally the
progressive muscular atrophy and primary lateral
sclerosis variants where appropriate investigation has
excluded mimics of MND.
Exclusion criteria:
1. A current clinical need for any form of gastrostomy
feeding or non-invasive ventilation (NIV). A clinical
need is defined as the participant being dependent
upon percutaneous endoscopic gastronomy (PEG)
to meet all their nutrition and hydration needs or
meeting NICE criteria for the offer of a trial of NIV,
as defined in Sect. 1.14.17 of NICE Clinical Guideline
NG42 [13]. Potential participants who use PEG feeds
or receive NIV at earlier points in the disease course
because of local practice or for reasons other than
their MND diagnosis will not be excluded.
2. A diagnosis of dementia using standard diagnostic
guidelines [40, 41].
3. Currently receiving ongoing formal psychological
therapy delivered by a formally trained psychologist
or psychotherapist, and unwilling to refrain from
engaging in such formal psychological therapy during the receipt of ACT.
4. Insufficient understanding of English to enable
engagement in ACT and completion of screening
measures and patient-reported outcome measures.
5. Lacking capacity to provide fully informed written consent, verbal consent (for those who cannot
provide written consent), or consent via the use of a
communication aid.
6. A need for treatment for severe psychiatric disorder such as schizophrenia or bipolar disorder,
or expressing suicidal ideation with active plans/
suicidal behaviours and imminent intent (hereafter
defined as reports of plans to end one’s life within
the next 2 weeks).
7. Other medical factors that could compromise full
study participation such as intellectual disabilities or
severe sensory deficits (e.g. visual blindness).
8. Previous participation in Phase 1 of the COMMEND study (an uncontrolled feasibility study).

Eligibility criteria for caregivers of plwMND

1. Aged 18 years and over.
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2. Primary informal caregiver of a person with MND
who has consented to participate in the trial (either
living with the person with MND or a close family
member or friend). Absence of caregivers to participate in the trial will not exclude plwMND from participating in the trial.
Eligibility criteria for study therapists

1. Aged 18 years and over.
2. Study therapists who are involved in delivering the
intervention to plwMND in the trial.

Acceptance and commitment therapy
A detailed breakdown of the ACT intervention is provided in Supplementary File 3. PlwMND will receive up
to eight 1:1 sessions of ACT, each lasting up to 1 h, over
the course of four months. A minimum of four sessions
will be face-to-face (delivered within the MND clinic,
GP surgery or participant’s home, or via videoconference, depending on patient preference and therapist
availability) and up to four will be delivered via online
audio material/CDs (followed by therapist support via
videoconference, instant messaging, telephone or email,
depending on patient preference). In exceptional circumstances, all sessions may be delivered via telephone
where videoconference facilities are not available (e.g.
due to COVID-19). A phased ending to the sessions will
be incorporated such that they will be weekly for the first
six sessions and then fortnightly for the last two sessions.
Should participants not complete their sessions within
four months, they will still be offered the opportunity to
complete up to eight sessions and the number of weeks
taken to deliver the intervention will be recorded.
The intervention will be delivered by Band 7 or Band
8 clinical psychologists, counselling psychologists, counsellors or psychotherapists with training in Cognitive
Behavioural Therapy or accredited Cognitive Behavioural
Therapy therapists, with a minimum of 1 year experience
in delivering psychotherapy interventions. Therapists will
attend a 4-day experientially-based training workshop
on the use of ACT in plwMND, supplemented by freely
available online ACT resources and copies of the newlydeveloped participant workbook, therapist manual and
online videos. Training will be delivered by members of
the research team with expertise and experience in ACT
and MND, and will also include two interested members
of the Patient/Caregiver Advisory Group, where possible. After completing training and achieving satisfactory competence in ACT delivery, therapists will deliver
ACT for plwMND under fortnightly group supervision
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via telephone/video call from a Band 8 equivalent clinical
psychologist or psychotherapist trained in ACT, with a
minimum of five years’ experience in delivering this therapy. Therapists will also attend a 1-day top-up training
course after 12 months to review and consolidate skills in
delivering ACT to plwMND.

Usual multidisciplinary care
UC will comprise standard care as outlined in NICE
Clinical Guideline NG42 for MND [13], as this is currently what is available within UK healthcare services
for plwMND. This will include medication for managing MND and MND-related symptoms, treatments for
MND-related symptoms (e.g. physiotherapy, non-invasive ventilation and gastrostomy), and equipment and
adaptations to aid activities of daily living, communication and mobility. Coordinated care will be delivered by
multidisciplinary healthcare professionals within MND
and palliative care services and will include access to
other services (including clinical psychology and neuropsychology, counselling, social care, respiratory ventilation, palliative care gastroenterology, orthotics,
mobility/assistive technology/communication equipment
services and community neurological care teams). All
of the MND Care Centres/clinics involved as recruiting
sites are endorsed by the MND Association, and therefore are audited against the standard of care outlined in
NICE Clinical Guideline NG42 [13].
As some variations in UC may occur, this will be monitored using a modified form of the Client Service Receipt
Inventory (CSRI) [42]. Participants in the intervention
arm will be asked to refrain from engaging in concurrent
formal psychological therapies such as CBT during the
receipt of ACT as this may lead to conflicts in therapeutic
approaches and goals. Other than this, participants will
not be actively discouraged from seeking treatment outside of the trial for ethical reasons, but all such interventions will be recorded as part of the modified CSRI.
Treatment fidelity
All therapy sessions will be recorded using encrypted
digital voice recorders in order to monitor adherence to
the treatment manual. Ten percent of sessions will be
randomly selected and assessed for treatment fidelity by
an independent ACT therapist using an adapted form of
the ACT Treatment Integrity Coding Manual [43]. The
random selection of sessions will be stratified according to therapist, phase of the intervention (early, middle
or late), and phase of study recruitment (early, middle
or late), as previously recommended [44]. Sessions will
be assessed on a regular basis throughout the duration
of intervention delivery so that therapists can receive
ongoing feedback on their intervention delivery. Audio
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recordings will be reviewed and necessary actions taken
if ACT-inconsistent deviations are identified.

Outcomes
The primary outcome will be psychological health as
measured by the total score on the McGill Quality of Life
Questionnaire-R [45] at 6 months post-randomisation
(primary endpoint). This is a global measure of quality of
life that has good psychometric properties [45], and has
been shown to be sensitive to change e.g. it was able to
distinguish between days rated as bad, average and good
in people with cancer [46, 47]. It has also been validated
in plwMND [48, 49]. It consists of 15 items: a single item
measuring overall quality of life, and subscales measuring quality of life across 4 domains: Existential (4 items),
Psychological (4 items), Physical (3 items), and Social (3
items).
Secondary outcome measures will be as follows:
1. Hospital Anxiety and Depression Scale [50]: A
14-item self-report measure of depression and
anxiety, which provides separate scores for depression and anxiety, as well as an overall score. For
the purpose of analysis and, following validation
in plwMND and subsequent published recommendations [51], a subset of data will be analysed
which omits one item on the depression scale that
assesses psychomotor retardation and one item on
the anxiety scale that assesses restlessness as these
overlap with physical symptoms of MND;
2. Acceptance and Action Questionnaire-II [52]: A
7-item self-report measure of psychological flexibility (an ACT-specific coping measure);
3. EQ-5D-5L [53]: A 5-item self-report measure of
health-related quality of life, used to calculate utility scores for use in economic evaluations. Each
of the 5 items is rated on a 5-point scale from no
problems to extreme problems. This will be collected from both plwMND and caregivers;
4. Non-physical adverse events and physical selfharm;
5. ALS Functional Rating Scale-Revised [54]: The selfadministered version of a 12-item measure of function that has been developed for plwMND will be
used as an indicator of disease progression;
6. Existential and Psychological subscales of the
McGill Quality of Life Questionnaire-R [45],2:
These subscales have been included as secondary
outcome measures as quality of life in MND (and
hence psychological health) has been found to be
more associated with psychological/existential factors than physical function/strength [49];
7. Survival at 9 months;
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8. Satisfaction with Therapy and Therapist ScaleRevised [55]: A 12-item self-report measure of
satisfaction with therapy and satisfaction with the
therapist, rated on a 5-point scale from 1 (strongly
disagree) to 5 (strongly agree). Six items relate to
satisfaction with therapy and six to satisfaction
with the therapist;
9. Client Service Receipt Inventory (CSRI) [42]
modified for plwMND. This information will be
extracted from participants’ self-reports, GP medical records and/or MND care centre records, with
participants’ consent;
10. Quality-adjusted life years and resource use to
inform the cost-effectiveness analysis;
11. Zarit Burden Interview [56]: A well-validated
22-item self-report measure of caregiver burden,
which will only be collected from caregivers.

Measures of bias
The following measures of bias will be included:
1. Credibility/Expectancy Questionnaire [57]: A 6-item
self-report measure that assesses the credibility of
the rationale for therapy and expectations about
treatment, which has been adapted for plwMND.
PlwMND will be asked to rate four items on a 9-point
scale from 1 to 9 (lower scores are worse) and 2 items
are scored on an 11-point scale from 0 to 100%;
2. ACT Treatment Integrity Coding Manual [43]: A
coding system that has been developed to assess
treatment integrity in ACT interventions, which
has been used in previous RCTs of ACT [58]. In this
coding system, the frequency and depth of coverage
of major components of ACT, together with overall adherence and overall therapist competence, are
rated on a five-point scale from 1 (not at all) to 5
(extensively);
3. Treatment preferences: Prior to randomisation,
plwMND will be asked to rate how much they would
hope to receive ACT plus UC and how much they
would hope to receive UC alone. They will be asked
to rate this on a 4-point scale from 0 (not at all) to 3
(completely);
4. Assessment of blindness at 6 and 9 months: Although
plwMND will be asked not to reveal their allocation
to blind outcome assessors, some plwMND may
accidentally reveal this and some outcome assessors
may be able to guess this. Consequently, outcome
assessors will be asked at 6 and 9 months to guess
whether they think the participant was allocated to
the intervention or control arm and to indicate how
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certain they are of this using a 5-point scale from 0
(not sure at all) to 4 (very sure);
5. Contamination in the control arm: Use of pharmacological or psychological therapies in the control arm
will be monitored using the CSRI. Additional exploratory data analysis will be undertaken to assess the
impact of this, if necessary.

Qualitative component
PlwMND and study therapists will be asked to anonymously complete a qualitative satisfaction questionnaire
at 6 months follow-up and the end of intervention delivery, respectively, to further examine the acceptability and
feasibility of ACT and UC. The satisfaction questionnaire for plwMND in the intervention arm will examine
satisfaction with ACT and its suitability and relevance to
plwMND, perceived benefits and limitations of the intervention, difficulties in implementing the intervention in
their everyday lives, and any recommendations for revising the intervention. The version for those in the control
arm will assess the acceptability and feasibility of the
psychological aspects of their management within UC
rather than all aspects of their management. Questions
will focus on what kind of psychological support participants felt they needed and what they actually received,
what was helpful and what was not, and what other psychological support would have been helpful. The satisfaction questionnaire for therapists will explore how ACT
was delivered in practice (e.g. treatment fidelity, ease of
delivering ACT for plwMND, difficulty of skills for participants to learn, etc.). If plwMND are unable to complete the written questionnaire (either via post, email
or online) due to MND-related difficulties, they will be
invited to complete the questionnaire verbally via telephone, videoconference, or face-to-face interview with
an independent member of the research team.
Participant timeline

Participants will be involved in the RCT for approximately 9 months (± 4 weeks) after randomisation (see
Fig. 1).
Sample size

One hundred eighty-eight plwMND will be recruited
from approximately 14 sites. This will allow detection
of an effect size of 0.44 standard deviations, with a twosided alpha of 5% and 90% power. This assumes 20%
attrition at 6 months post-randomisation [59], an intraclass correlation coefficient of 0.01 among therapists (as
used in other psychotherapy trials [60]) in the intervention arm, assuming 1 therapist per site and a correlation
of 0.58 between 0 and 6 months post-randomisation for
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the McGill Quality of Life questionnaire in plwMND
[59]. Our sample size is based on a clinically-meaningful
pooled effect size of 0.44 standard deviations reported in
a meta-analysis of ACT for mental and physical health
conditions vs. controls [61], which falls within the range
found for quality of life in studies of ACT in long-term
conditions [62]. There are no published data with respect
to what a clinically important difference is on the McGill
Quality of Life Questionnaire-R in plwMND. However,
our effect size is consistent with the minimal clinically
important difference of 0.5 standard deviations that has
been consistently reported for quality of life across different clinical populations [63].

Recruitment
Potential participants with MND and their caregivers will
be identified and approached about the trial via local clinicians and clinical and research databases and via selfreferral through community and online advertisements
and talks to local MND Association support groups.
Absence of a participating caregiver will not preclude a
person with MND taking part in the trial. Once potential
participants have been identified, consent for contact will
be sought by the clinician (either verbally or with the use
of a communication aid), where necessary. If consent is
obtained, a member of the local research team will contact the potential participant to discuss the trial further
and give them a participant information sheet.
If potential participants are interested in taking part in
the study then they will be invited to attend a screening
appointment with a member of the local research team
(either in the clinic or home, by telephone, or by videoconference, depending on patient preference). Eligibility will be determined during the screening appointment.
All eligible participants will be invited to provide fully
informed written consent, verbal consent (for those who
cannot provide written consent due to mobility difficulties or if verbal consent is being obtained by telephone
or videoconference due to COVID-19 related restrictions), or consent via the use of a communication aid
to participate in the trial, in line with Sheffield Clinical
Trials Research Unit’s (CTRU) standard operating procedures (SOPs). An independent witness will be asked to
sign the consent form to verify the consent taken in all
cases where non-written consent is obtained in-person.
In cases where verbal consent is obtained by telephone
or videoconference, the conversation regarding consent
will be audio recorded using an encrypted digital voice
recorder, with the potential participant’s agreement.
Therapists will be identified from the group of study
therapists who will be involved in delivering the intervention to plwMND and approached by the trial’s research
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Fig. 1 Timeline for plwMND in the trial

assistant. Other procedures will be similar to those
described above.
Randomisation

PlwMND will be allocated in equal proportions to one of
two arms (ACT plus UC or UC alone) using a computer

generated pseudo-random list. Randomisation will
use blocks of varying length, stratified by recruitment
site. The allocation sequence will be hosted by Sheffield
CTRU in accordance with their SOPs and will be held
on a secure server. Access to the concealed allocation
sequence will be restricted to those with authorisation.
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A CTRU statistician will supply the allocation ratio (1:1)
and block sizes to Sheffield CTRU’s bespoke online randomisation system (SCRAM). Eligible plwMND will be
randomised once they have provided fully informed consent and baseline measures have been collected.
Blinding

Trial statisticians will be blinded to allocation as per Sheffield CTRU SOPs. The outcome assessor will be intended
to be blind to treatment allocation for the duration of the
trial, while plwMND, carers, study therapists and clinicians will be aware of this. The Data Monitoring and Ethics Committee (DMEC) will have access to unblinded
data at their request during the trial. Any instances of
accidental unblinding will be recorded at 6 and 9 months,
when the outcome assessors are asked to guess the allocated arm for each participant with MND.
Data collection

Participants will be asked to provide fully informed consent prior to any data collection. Socio-demographic and
clinical data will be collected at screening and baseline.
Following confirmation of eligibility, the majority of outcome measures will be completed at baseline (0 months),
6 months post-randomisation (± 4 weeks), and 9 months
post-randomisation (± 4 weeks). Exceptions to this are
shown in Table 1. Data collection will be conducted via
telephone, videoconference, post, email, online or via
face-to-face interview by a blind outcome assessor. Mode
of administration will be recorded as this may impact
on the collection of some outcome measures. A range
of strategies will be used to promote participant retention, including provision of flexible means to participate,
newsletters and non-contingent vouchers for completion
of follow-up outcome measures.
Data management

Sheffield CTRU will oversee data collection, management
and analysis and ensure the trial is undertaken according
to Good Clinical Practice Guidelines and CTRU SOPs.
Data will be collected and retained in accordance with
The General Data Protection Regulation 2016/679. Participants will be assigned unique identification numbers
and case report forms will not bear personal identifiable
information apart from date of birth. Confidentiality will
be maintained unless there is evidence of risk of harm to
self or others. Data will be entered on a study database
hosted on CTRU’s web-based data management system,
Prospect. Prospect stores all data in a PostgreSQL database on virtual servers hosted by Corporate Information and Computing Services (CiCS) at the University
of Sheffield. Prospect uses industry standard techniques
to provide security, including password authentication
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and encryption using SSL/TLS. Encrypted audio files of
verbal consents and therapy sessions will be recorded
using encrypted digital voice recorders and uploaded to
a secure server within University College London’s Data
Safe Haven, which satisfies the highest level of security
requirements of NHS trusts. All source documents will
be securely retained for a period of 10 years following
completion of the study.
Quantitative analysis

A statistical analysis plan that includes the health economic analysis will be developed a priori and reviewed
and approved by the Trial Steering Committee (TSC).
The primary outcome measure will be analysed using
a multi-level mixed effects model in which treatment
group and baseline score will be included as fixed effect
covariates and therapist will be included as a random
effect to account for potential clustering. Analyses will be
conducted separately at 6 months (the primary analysis
time point) and 9 months. The difference between groups
in mean quality of life will be quantified by the model
coefficient, along with its 95% confidence interval. Primary analyses will be by intention to treat, but additional
sensitivity analyses will be used to assess whether outcomes vary across sites/therapists, and by disease severity at baseline, psychotropic medication use, number of
weeks taken to complete the therapy sessions and participants’ engagement in the intervention (as determined by
the number of sessions completed within 4 months, and
if applicable, whether the sessions were ongoing beyond
6 months post-randomisation).
Secondary outcome measures (for patients and caregivers) will be analysed in a similar fashion to the primary
outcome measure. Adverse events will be summarised
as the number and percentage of patients experiencing
each event and the number of events by treatment arm.
Patient deaths are expected to be relatively uncommon at
9 months (< 10%) and will be summarised descriptively
as an adverse event. It is expected that some participants
will have missing outcome data either due to death, loss
to follow up or withdrawal from trial. The number of
missing values will be summarised by treatment group,
time point and reason. Multiple imputation using Rubin’s
rules [64] will be implemented for the primary and other
key endpoints if the level of missing data exceeds 5% for
reasons other than participant death.
Additional exploratory analysis will also be undertaken
to assess the consistency of treatment effect across the
following subgroups: i) severity of depression and/or
anxiety at baseline, according to MND-specific clinical
cut-offs on the Hospital Anxiety and Depression Scale
[51]; ii) patient preference for treatment; iii) use of pharmacological therapy for mood disorder; and iv) disease
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Table 1 Schedule of enrolment, interventions and assessments

ACTAcceptance and Commitment Therapy, ALS amyotrophic lateral sclerosis, p-r post-randomisation, UC usual multidisciplinary care
a In order to avoid unblinding of outcome assessors, a question about the use of psychological therapies on the modified CSRI will be administered via post at 6
months and via the blinded outcome assessor at 9 months, after they have completed the unblinding question
b Completed after consent, but prior to randomisation, after participants are given a rationale for ACT
c Completed by the therapist at the end of their involvement in the trial
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severity as measured using the ALS Functional Rating
Scale-Revised. We will also undertake exploratory analyses in those who score below clinical cut-offs for anxiety
or depression at baseline on the Hospital Anxiety and
Depression Scale to see whether ACT is beneficial in preventing progression to clinical levels of these symptoms
at follow-up. In addition, we will conduct subgroup analyses to examine the potential impact of the COVID-19
pandemic on the reliability of trial results (with cut points
for before and after the beginning of national lockdown
on 23 March 2020 and before and after the final easing of
lockdown restrictions on 27 January 2022).
The impact of non-adherence (i.e. non-uptake of ACT
in the intervention group) and contamination (i.e. delivery of psychological therapy in the control group) will
be assessed using complier-average causal effect analysis
and a per-protocol analysis. Average Causal Response
analysis will be used to assess any incremental impacts of
the number of ACT sessions received [65].
Qualitative analysis

Qualitative data from the Satisfaction questionnaire will
be transcribed and anonymised to maintain confidentiality. Data will then be analysed iteratively using focussed
thematic analysis [66]. Three members of the research
team will independently code initial data before constructing an analytic framework around: i) facilitators/
barriers to engagement, previous experiences of psychotherapy, and adaptations to ACT for plwMND; and ii) the
acceptability, relevance, perceived value and feasibility of
delivering ACT to plwMND. The analytical framework
will be applied to the remaining transcripts, with themes
and subthemes refined as necessary.
Economic evaluation

A cost-utility analysis will present the incremental costs
per quality-adjusted life years from an NHS and social
care perspective of plwMND receiving ACT plus UC
compared to those receiving UC alone. Costs will be estimated for each participant with MND and will include
costs for delivering the intervention (training and staff
time for delivering the intervention, cost of materials)
and primary and secondary health care usage. Data on
health care resource use will be collected using the modified CSRI and will collect information on hospital, nursing home and hospice services, out-patient visits and day
care, primary and community care services, and equipment obtained. Unit costs will be derived from appropriate national sources and will include NHS reference
costs and Personal Social Service Research Unit costs [67,
68]. The standard version of the EQ-5D-5L will be used
to collect utility values, which will be used to estimate
quality-adjusted life years. These will be calculated using
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the area under the curve method. Where data on the EQ5D-5L or resource use are missing, multiple imputation
techniques will be implemented. Differences between
costs and quality-adjusted life years in the two groups
will be described and the incremental cost effectiveness
ratio will be calculated. A trial-based analysis will be supplemented by an analysis using a simple decision analytic
model (a Markov model), which will be used to estimate
the cost effectiveness of the intervention over the lifetime
of plwMND. The model will use transition states related
to the severity of MND (mild, moderate, severe, terminal and death) and will use a two-month cycle. It will be
based on previous models published in the literature.
This will be populated using the trial data plus information from the literature where required. This analysis will
allow the estimation of lifetime cost-effectiveness and
associated cost-effectiveness acceptability curves through
the use of probabilistic sensitivity analysis. Caregiver
costs will be included in a secondary analysis which will
take a wider perspective to include patient and caregiver
burden. Sensitivity analysis will explore assumptions
made around transition probabilities, costs and longterm survival estimates. Bootstrapping will be used to
capture uncertainty around cost-effectiveness estimates.
Patient and Public Involvement (PPI)

PPI members are and have been involved at all stages
of the study. The intervention was initially developed
through a combination of interviews and workshops
comprising people with MND, caregivers of people with
MND and MND healthcare professionals. Five interested
plwMND and caregivers were invited to be members of
the study’s Patient/Caregiver Advisory Group. The intervention has been developed and refined in close collaboration with them, and they have also advised on research
management, trial documents and dissemination of findings. PPI members attend Patient/Caregiver Advisory
Group and Trial Management Group meetings, while
independent plwMND and representatives from the
MND Association attend TSC meetings.
Data monitoring

The study will be conducted in line with the Helsinki
Declaration. University College London is the nominated
sponsor and research governance will be led by the UCL/
UCLH Joint Research Office (uclh.randd@nhs.net). The
study will be conducted in accordance with the protocol, Good Clinical Practice and Sheffield CTRU SOPs.
All trial related documentation will be made available
on request to the sponsor, Health Research Authority,
Research Ethics Committee and other relevant authorities. An independent TSC (comprising academic clinicians, a statistician, a health economist and PPI
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representatives) and an independent DMEC (comprising academic clinicians and a statistician) will meet every
6–12 months to review progress and monitor the trial.
All safety data will be reviewed by the DMEC. There will
be no planned interim analyses.

feeds), and ACT training and seminars. In addition, the
trial results will be reported in the ISRCTN database, and
participants who have indicated they would like a copy of
the results will be sent a summary of the findings. Standard author eligibility guidelines will be followed.

Safety

Conclusion
Clear evidence-based guidance regarding the psychological management of plwMND within the UK is currently
lacking. This RCT will assess the clinical and cost effectiveness of modified ACT plus UC in comparison to UC
alone for improving psychological health in plwMND.
The application of an ACT intervention that has been
specifically adapted to the unique psychological, physical
and communication needs of plwMND is novel. To our
knowledge, not only will this RCT be the first to evaluate
ACT in this population, it will also be the largest clinical
trial of a psychological intervention for plwMND to date.
Consequently, findings from this trial will provide much
needed guidance to UK MND Care Centres/clinics and
Clinical Commissioners.
Limitations of the trial include the use of a non-active
control arm, potential unblinding of outcome assessors
and the relatively short follow-up period. The use of a
non-active control arm (i.e. UC) means that it will not
be possible to determine whether any potentially beneficial treatment effects are due to non-specific therapeutic factors such as social support. Furthermore, blinded
outcome assessors may be inadvertently unblinded given
that plwMND and caregivers will not be blinded to arm
allocation, which may bias participant-reported outcomes. Study procedures, as outlined above, are in place
to minimise the risk of unblinding and potential biasing
of results. Another limitation is the relatively short follow-up period, since outcome measures will be collected
at baseline and 6- and 9-months post-randomisation.
Although these follow-up periods were chosen for pragmatic reasons based on typical life expectancies, it means
that it will not be possible to examine longer-term treatment effects.
An important issue that will need to be considered
when interpreting the findings of this trial is the impact
of the COVID-19 pandemic on plwMND. We recently
highlighted the negative impact of COVID-19 and
related restrictions on this clinically vulnerable group,
including reduced access to UC, increased rates of anxiety and increased social isolation due to shielding [69].
Although our intervention was originally developed
so that it could be delivered remotely (e.g. via videoconference), all trial procedures have been adapted
so that they can be conducted remotely in response
to the COVID-19 pandemic. These changes, as well
as changes to the context of the trial, will need to be

Trial sites will report Adverse Events (AEs) and Serious Adverse Events (SAEs) in accordance with Sheffield
CTRU SOPs. These will be reported at any stage of trial
participation, as well as at 6- and 9-months follow-up. An
AE will be defined as any untoward medical occurrence
in a trial participant with MND. All incidents of nonphysical AEs will be collected and recorded, while physical AEs other than physical self-harm will not be as they
are expected in this population. All SAEs will be reported
to Sheffield CTRU and the sponsor within 24 h of discovery at site: those deemed both “unexpected” and “related”
to the intervention or trial will be reported to the REC
within 15 days of being reported to the study team.
Ethics

The study has been approved by the London Dulwich
Research Ethics Committee, Health Research Authority, and Health and Care Research Wales (19/LO/0272).
Recruitment will only commence at a site when sitespecific confirmation of capacity and capability has been
obtained and the green light has been issued by the sponsor. Participants with MND, their caregivers and therapists will be consented in line with Sheffield CTRU SOPs
and the Mental Capacity Act (2005). All participants will
be asked to provide fully informed written consent, verbal consent (for those who cannot provide written consent), or consent via the use of a communication aid to
participate in the trial. Participants will be made aware
that their participation is voluntary and that they may
withdraw from the intervention and/or trial, should they
wish, at any time, without it affecting their rights. Participants may be withdrawn from the trial whenever continued participation is no longer in their best interests. Any
amendments will be approved by the sponsor and communicated to all sites and the Health Research Authority.
Compensation to those who suffer harm from trial participation will be available through UCL insurance.
Dissemination

Dissemination to the academic and clinical community,
plwMND and their families, and the broader public will
occur through peer-reviewed, international, open-access
academic journals, academic conferences, local clinical
conferences and meetings, talks to local MND support
groups and the MND Association, social media (e.g. University media releases, University website and Twitter
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carefully considered when analysing and interpreting trial data. Subgroup analyses examining pre-, during- and post-lockdown restrictions will be essential in
examining the potential impact of the COVID-19 pandemic on trial outcomes.
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