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Abstract
Background: Motor neuron disease is a progressive, fatal neurodegenerative disease for which there is no cure. 
Formal psychological therapies are not routinely part of United Kingdom standard motor neuron disease care due 
to a lack of evidence-based guidance resulting from a paucity of clinical trials. We aimed to evaluate the clinical 
and cost-effectiveness of Acceptance and Commitment Therapy plus usual care compared to usual care alone for 
improving psychological health in people living with motor neuron disease.
Methods: We conducted qualitative interviews with 15 people living with motor neuron disease, 10 caregivers and 
12 healthcare professionals. Findings were used to develop an Acceptance and Commitment Therapy intervention 
specifically for people living with motor neuron disease. Next, we examined its acceptability and feasibility in an 
uncontrolled feasibility study with 29 people living with motor neuron disease. Findings from qualitative interviews 
with 14 people living with motor neuron disease and 11 therapists were used to revise the intervention. Finally, we 
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conducted a multicentre, parallel, two-arm randomised controlled trial in 16 United Kingdom motor neuron disease 
care centres/clinics. Eligible participants were aged ≥ 18 years with motor neuron disease. Participants were randomly 
assigned (1 : 1) to receive up to eight sessions of Acceptance and Commitment Therapy plus usual care or usual care 
alone and followed up at 6 and 9 months post randomisation by blinded outcome assessors. The primary outcome 
was total score on the McGill Quality of Life Questionnaire-Revised at 6 months. Secondary outcomes included 
health status using the EuroQol-5 Dimensions, five-level version. Primary analyses were by intention to treat.
Results: Acceptance and Commitment Therapy was acceptable to people living with motor neuron disease, and it 
was feasible to recruit participants, hence trial progression criteria were met. From September 2019 to August 2022, 
191 participants were recruited: 97 were allocated to Acceptance and Commitment Therapy plus usual care and 
94 to usual care alone. Mean age was 61.9 years (standard deviation 11.4), 58% were male and 95% were White/
White British. Acceptance and Commitment Therapy plus usual care was superior to usual care alone on the McGill 
Quality of Life Questionnaire-Revised at 6 months [adjusted mean difference 0.66 (95% confidence interval 0.22 to 
1.10); Cohen’s d = 0.46 (95% confidence interval 0.16 to 0.77); p = 0.003] and 9 months [adjusted mean difference 
0.76 (95% confidence interval 0.30 to 1.22); Cohen’s d = 0.53 (95% confidence interval 0.21 to 0.85); p = 0.001]. 
Mean differences in total costs and quality-adjusted life-years at 9 months between Acceptance and Commitment 
Therapy plus usual care versus usual care alone were not statistically significant [costs: £1019 (95% confidence 
interval −£34 to £2074); quality-adjusted life-years: 0.019 (95% confidence interval −0.07 to 0.05)]. The incremental 
cost-effectiveness ratio was £88,507/quality-adjusted life-year: this decreased to £13,817/quality-adjusted life-year 
in those with medium disease-related deterioration in subgroup analyses.
Conclusion: Acceptance and Commitment Therapy plus usual care is clinically effective at maintaining or improving 
psychological health, as measured by the McGill Quality of Life Questionnaire-Revised, in people living with motor 
neuron disease compared to usual care alone. It was not cost-effective overall when calculated using a standard 
health status measure (EuroQol-5 Dimensions, five-level version). However, it was cost-effective in a subgroup of 
people experiencing a medium rate of disease-related deterioration.
Limitations: Participants from ethnic minorities were under-represented, despite recruiting from sites with diverse  
communities. Between-group differences in outcomes may have been partly attributable to expectancy or non-specific 
therapeutic effects due to the lack of an active control. Cost-effectiveness analyses may have been underpowered 
to detect significant between-group differences.
Future work: Studies should examine the effectiveness of Acceptance and Commitment Therapy in diverse popu
lations, compared to an active control, using a more appropriate measure to assess cost-effectiveness, and in those 
with different rates of disease-related deterioration.
Funding: This synopsis presents independent research funded by the National Institute for Health and Care Research 
(NIHR) Health Technology Assessment programme as award number 16/81/01.
A plain language summary of this synopsis is available on the NIHR Journals Library Website https://doi.
org/10.3310/JHGD7339.

Introduction

This report describes the work undertaken to develop an 
Acceptance and Commitment Therapy (ACT) intervention 
for improving the psychological health of people living 
with motor neuron disease (plwMND), and to determine 
its clinical and cost-effectiveness in a randomised con
trolled trial (RCT). It arose from a call commissioned by the 
National Institute for Health and Care Research (NIHR) 
Health Technology Assessment (HTA) programme to 
develop and evaluate a brief psychological intervention 
for this population.

Rationale for research and background
Motor neuron disease (MND) is a progressive, fatal degen
erative disease that affects motor neurons in the motor 
cortex and spinal cord, leading to progressive weakening 
and wasting of muscles involved in movement, speech, 
swallowing and breathing. The clinical outlook in MND 
is poor, with typical life expectancy being 2–4 years 

following diagnosis.1 At present, there is no known cure for 
MND, and median survival is extended by just 2–3 months 
at 1 year by the sole UK-licensed, disease-modifying 
drug riluzole.2

As there is no cure or treatment that significantly prolongs 
survival, helping plwMND to manage their condition, as 
well as their psychological health, is crucial. Management of 
psychological health in plwMND is particularly important 
for two reasons. First, psychological distress is relatively 
common, with prevalence rates of 34% and up to 30% 
being reported for depression and anxiety, respectively.3,4 
Second, psychological distress is associated with a range of 
negative outcomes in plwMND, including shorter survival 
times, increased hopelessness, an increased risk of suicide 
and poorer quality of life (QoL).5–9 Unfortunately, there 
is little clear evidence-based guidance on how plwMND  
can be helped to manage their psychological health due 
to a lack of high-quality, adequately powered research  
studies.

https://doi.org/10.3310/JHGD7339
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Systematic reviews have highlighted significant limita
tions in previous studies of psychological interventions for 
improving psychological health in plwMND, including low 
methodological quality due to the lack of a control group 
and lack of outcome assessment at follow-up.10,11 Of the 
few RCTs of psychological interventions that have been 
conducted to date, all have been limited by high attrition 
rates and small sample sizes.12–14 Consequently, it is of little 
surprise that UK National Institute for Health and Care 
Excellence (NICE) MND clinical guidelines have not been 
able to recommend any evidence-based psychological 
interventions for improving the psychological health 
of plwMND.15

Acceptance and Commitment Therapy is an acceptance-
based psychological therapy that may be particularly 
suitable for plwMND.16 With its focus on helping people 
to live their lives in meaningful ways, in the presence of 
distressing thoughts, feelings and sensations, it may be 
a more pragmatic approach within the context of MND 
than those that focus primarily on alleviating distress or 
symptoms or thinking more realistically. ACT has been 
shown to be beneficial for improving a range of outcomes, 
including psychological well-being and QoL, in long-term 
health conditions (such as muscle disorders and chronic 
pain) and mental health conditions.17–19 However, whether 
it is effective at improving psychological health in plwMND 
is currently unknown.

Aims and objectives
The overall aim of the project was to develop an interven
tion based on ACT for improving psychological health in 
plwMND and to assess its clinical and cost-effectiveness 
in a RCT. The objectives were to:

1.	 develop and refine a manualised intervention based 
on ACT and tailored to the needs of plwMND

2.	 obtain quantitative estimates of the acceptability 
and feasibility of the intervention and study methods 
in an uncontrolled feasibility study

3.	 use qualitative approaches to explore the interven-
tion’s acceptability and feasibility to plwMND (from 
the perspective of plwMND and therapists)

4.	 evaluate the acceptability and feasibility of partic-
ipating in a future RCT of ACT through qualitative 
interviews

5.	 clarify study design parameters for a future RCT
6.	 establish the clinical and cost-effectiveness of ACT 

plus usual care (UC) for plwMND compared to UC 
alone in a RCT

7.	 collect qualitative data from plwMND and therapists 
to examine perceived mechanisms of impact and the 
context in which the intervention is delivered.

Methods

Protocols
The project was pre-registered on the International Stand
ard Randomised Controlled Trial Number registry (Ref: 
ISRCTN12655391). The research pathway for Phases 
I and II of the project is shown in Figure 1. The study 
protocols for the Phase I qualitative interviews and 
uncontrolled feasibility study and the Phase II RCT, 
which was published, provide full methodological details 
(available at www.ucl.ac.uk/psychiatry/research/mental-
health-older-people/projects/commend/about-project).20 
Protocol amendments are listed in Appendix 1, Tables 3  
and 4. The statistical analysis plan (SAP) for the RCT 
(see Report Supplementary Material 1) was reviewed and 
approved by the Trial Steering Committee (TSC) and Data 
Monitoring and Ethics Committee (DMEC) before data 
collection was completed. The Health Economics Analysis 
Plan for the RCT (see Report Supplementary Material 2) was 
reviewed by the TSC and DMEC and approved by the TSC 
before the database was locked.

Results summary

In addition to the published trial protocol, five results papers  
have been published to date (Table 1).20 Key findings from 
these papers are summarised below.

Phase I

Qualitative interviews/workshops 
(objective 1, paper 1)21

We conducted a series of qualitative interviews and 
workshops with 15 plwMND, 10 caregivers of plwMND 
and 12 MND healthcare professionals (HCPs). The needs 
and preferences of plwMND with respect to psychological 
interventions were examined, as well as how to adapt 
psychological interventions for this population. Four 
overarching themes that had implications for developing 
psychological interventions for plwMND emerged from 
thematic analyses:

1.	 Unfamiliar territory: a lack of understanding and 
knowledge of MND among the general public and 
non-MND HCPs, which contributed to feelings of 
isolation, was described by all participant groups 
in this theme. PlwMND valued the opportunity to 
share experiences of living with MND with HCPs, 
but the importance of them having sufficient knowl-
edge of MND was highlighted.

2.	 A series of losses: this theme emphasised the multi-
tude of losses that plwMND experience in physical, 

https://doi.org/10.3310/JHGD7339
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Intervention refinement

RCT

Develop the intervention
and training materials based
on qualitative findings from
the initial qualitative study 

Assess the acceptability and
feasibility of ACT for
plwMND using mixed

methods  

Revise the intervention for
plwMND based on

qualitative findings from the
feasibility study

Assess the clinical and cost-
effectiveness of ACT plus 

UC vs. UC
alone for plwMND

FIGURE 1 Research pathway for Phases I and II of the project.

TABLE 1 Status of results papers from the project

# Component Title Status

1 Qualitative interviews/
workshops and intervention 
development

Needs and preferences for psychological interventions of people 
with motor neuron disease

Published in Amyotrophic 
Lateral Sclerosis and 
Frontotemporal  
Degeneration21

2 Uncontrolled feasibility 
study

Acceptance and Commitment Therapy for people living with motor 
neuron disease: an uncontrolled feasibility study

Published in Pilot and 
Feasibility Studies22

3 Uncontrolled feasibility 
study

Experiences of Acceptance and Commitment Therapy for people 
living with motor neuron disease (MND): a qualitative study from  
the perspective of people living with MND and therapists

Published in The Cognitive 
Therapist23

4 RCT clinical effectiveness Acceptance and Commitment Therapy plus usual care for improving 
quality of life in people with motor neuron disease (COMMEND): a 
multi-centre, parallel, randomised controlled trial

Published in The Lancet24

5 RCT cost-effectiveness Health-related quality of life and cost-effectiveness of Acceptance 
and Commitment Therapy for people living with motor neuron 
disease

Published in European Journal 
of Neurology25
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psychological, social and financial domains of their life, 
which contribute to a feeling of loss of control over 
one’s life. This theme also highlighted how growing 
fears and anxieties in relation to the prognosis can 
make it difficult to live in the present moment.

3.	 Variability and difficulty meeting individual needs: the 
importance of psychological interventions being 
flexible in order to accommodate variability in MND 
symptoms, progression rates and individual needs, 
including those with communication difficulties, was 
noted in this theme. Practical barriers to engaging 
in psychological interventions (such as relying on 
others to attend appointments) and ways of over-
coming them (such as ensuring that sessions could 
be delivered remotely) also emerged in this theme.

4.	 Informal support: this theme discussed the impor-
tance of informal support from peers and family 
members, though highlighted the challenges of bal-
ancing benefits of such support with perceived costs. 
These included the fear of being confronted with 
peers’ disease progression and feeling uncomfortable 
about disclosing MND-related thoughts and feelings 
in front of family members.

This work highlighted the value of eliciting views on per
ceived barriers of and facilitators to uptake and engage
ment in psychological interventions from the perspectives 
of both plwMND, caregivers and MND HCPs. In collect
ing data from three different participant groups and 
comparing their perspectives, it was possible to identify 
key areas of commonality, such as the challenge of forging 
a new identity with MND. It also provided valuable rec
ommendations with respect to the development of an 
ACT intervention for plwMND.

Intervention development (objective 1)
We developed an ACT intervention, tailored to meet 
the specific psychological, physical, communication and 
cognitive needs and preferences of plwMND, based 
on the recommendations of the qualitative study. The 
intervention comprised up to eight individual sessions 
of ACT, supplemented by online audio-recordings/CDs. 
Each session lasted up to 1 hour in duration and was 
delivered in person (clinic or home) or via video call. The 
first six sessions were weekly, and the remaining sessions 
were fortnightly and then monthly. A range of experiential 
exercises that targeted the six core processes in ACT 
were used, which therapists could select from based on 
a person’s specific psychological, physical, communication 
and cognitive needs. As the NIHR HTA commissioning 
brief stated that plwMND should not be selected based 
on the presence of psychological distress, the intervention 
was developed to be relevant to all plwMND and not just 

those experiencing psychological distress. Further details 
are provided in paper 2 and the protocol paper.20,22

Uncontrolled feasibility study (objectives 2–5,  
papers 2–3)22,23

We examined the acceptability and feasibility of the devel
oped ACT intervention in an open, uncontrolled feasibility 
study. PlwMND were recruited from 10 UK MND care 
centres/clinics and offered up to 8 individual sessions 
of ACT plus UC. Co-primary outcomes were uptake 
[≥ 80% of the target sample (n = 28) recruited] and 
initial engagement (≥ 70% completing two or more ACT  
sessions). Secondary outcomes were QoL, depression, 
anxiety, psychological flexibility, health status and 
functioning in plwMND, assessed at baseline and 
6 months. We also examined health status and caregiver 
burden in their informal caregivers.

A priori indicators of success with respect to uptake and  
initial engagement in the intervention were met. We  
showed that it was feasible to recruit plwMND [n = 29/ 
28 (104%)], and the intervention was acceptable to 
plwMND [n = 22/29 (76%) attended two or more 
sessions]. Acceptability was further demonstrated by high 
satisfaction with therapy.

We conducted qualitative interviews with 14 plwMND 
who had received the intervention and 11 therapists who 
had delivered it in the feasibility study. Interviews examined 
the acceptability and feasibility of the intervention, as well 
as views with respect to participation in a future RCT. Four 
overarching themes that identified key clinical implications 
for the delivery of ACT as an intervention for plwMND 
emerged from thematic analyses:

1.	 An appropriate tool to navigate the disease course: 
both plwMND and therapists considered ACT to be 
an appropriate therapy for this condition given the 
prognosis and physical deterioration seen in MND. 
They also emphasised the importance of providing 
a variety of experiential exercises used in ACT to 
accommodate variability in MND-related needs and 
preferences.

2.	 The value of therapy outweighing the challenges: 
numerous benefits of the intervention, either expe
rienced now or anticipated in the future with 
disease progression, as well as some of the emo-
tional challenges, were described in this theme. 
Reported benefits included being more accepting 
of MND and associated aids/adaptations, more 
present-focused and greater acknowledgement 
and sharing of feelings with others. Challenges 
included discussing painful or distressing issues 

https://doi.org/10.3310/JHGD7339
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and discussing sensitive topics, such as suicidal 
ideation and self-harm.

3.	 Relevance to the individual: this theme emphasised 
the importance of taking into account numerous 
factors related to the individual when delivering ACT. 
These included the degree to which ACT fitted with 
an individual’s personal philosophy or beliefs, their 
previous experiences of therapy, and their perceived 
need for therapy (as participants were recruited irre-
spective of whether they were experiencing psycho-
logical distress).

4.	 Involving others: the possibility of involving the 
wider social network in therapy was discussed in 
this theme. Involving family members in therapy, 
as well as acknowledging the impact of MND on 
family members, was suggested by some plwMND 
and therapists, with therapists noting this could be 
helpful for facilitating therapeutic engagement.

Overall, this work provided valuable recommendations 
with respect to the refinement of the ACT intervention for 
plwMND, as well as aiding in clarifying key study design 
parameters for a future RCT.

Phase II

Randomised controlled trial: clinical 
effectiveness evaluation (objective 6, 
paper 4)24

We conducted a multicentre, parallel, two-arm RCT of ACT 
plus UC for improving psychological health in plwMND 
compared to UC alone in 16 UK MND care centres/
clinics. As the NIHR HTA commissioning brief stated that 
plwMND should not be selected based on the presence of 
psychological distress, we chose QoL, as assessed by the 
McGill Quality of Life Questionnaire-Revised (MQOL-R), 
as our measure of psychological health. We considered 
this to be the most appropriate measure that would be 
sensitive to change in psychological health in response 
to an ACT intervention in plwMND. Participants were 
randomly allocated (in a 1 : 1 ratio) to receive up to eight 
sessions of ACT plus UC or UC alone and followed up at 
6 and 9 months post randomisation by blinded outcome 
assessors. The primary outcome was total score on the 
MQOL-R at 6 months post randomisation. Secondary 
outcomes at 6 and 9 months post randomisation (unless 
otherwise stated) for plwMND were: (1) existential and 
psychological subscales of the MQOL-R, (2) modified 
Hospital Anxiety and Depression Scale (HADS), (3) 
Acceptance and Action Questionnaire-II, (4) EuroQol-5 
Dimensions, five-level version (EQ-5D-5L) and EQ-visual 
analogue scale (VAS), (5) self-administered Amyotrophic 
Lateral Sclerosis Functional Rating Scale – Revised 

(ALSFRS-r), (6) non-physical adverse events (AEs) 
and physical self-harm, (7) survival at 9 months post 
randomisation and (8) Satisfaction with Therapy and 
Therapist Scale-Revised at 6 months post randomisation 
in those allocated to the ACT plus UC arm. Secondary 
outcomes for caregivers were the EQ-5D-5L, EQ-VAS and 
the Zarit Burden Interview.

Primary analyses were by intention to treat. We used a 
treatment policy strategy assuming Missing at Random 
using all randomised participants with data available for 
the MQOL-R at baseline and 6 months post randomisation 
and with recorded consent information. Four imputation 
strategies were used to test and confirm robustness to 
this assumption: (a) excluding deaths and imputing for 
missing due to non-response, as specified in the SAP; (b) 
treating missing due to non-response and missing due to 
death identically, as specified in the SAP; (c) imputing for 
missing due to non-response, as specified in the SAP, and 
separately imputing for death deterministically assuming 
the same percentage decline in MQOL-R score as those 
with complete data and in the bottom decile for MQOL-R 
decline and (d) the same as (c) but using the fifth decile. 
The SAP was written before the NIHR introduced their 
estimand policy. In light of the new policy strategies, (b) to 
(d) were undertaken post hoc.

Recruitment and data collection
People living with MND were recruited from 18 September 
2019 to 31 August 2022; recruitment was paused from 
17 March to 23 June 2020 due to COVID-19 pandemic-
related restrictions. Overall, 191 plwMND were recruited: 
97 were randomly allocated to ACT plus UC and 94 to UC 
alone (Figure 2). In addition, 93 caregivers were recruited: 
44 (47%) were a caregiver of a plwMND in the ACT plus 
UC arm, and 49 (53%) were a caregiver of a plwMND in 
the UC alone arm. Data for the primary outcome analysis 
were available for 81% (n = 155/191) of participants at 
6 months post randomisation. Reasons for missing data in 
each arm are shown in Figure 2.

Primary outcome
Acceptance and Commitment Therapy plus UC was supe
rior to UC alone on the MQOL-R at 6 and 9 months post 
randomisation (Figure 3). Putting this in other terms, 61% 
(n = 49/80) of those in the ACT plus UC arm had a QoL 
that was maintained or improved over 6 months compared 
to 35% (n = 26/75) of those in the UC alone arm.

As shown in Figure 4, moderate effect sizes of 0.46 and 
0.53 standard deviations (SDs) at 6 and 9 months post 
randomisation, respectively, exceeded our pre-defined 
clinically meaningful effect size of 0.44 SDs; chosen based 
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Not interested in trial, n = 35
Not interested in intervention, n = 14
No longer interested after initial approach,
n = 46
Not eligible, n = 23
Does not want to be randomised, n = 2
Does not want to answer questionnaires,
n = 1
Insufficient time, n = 6
Condition deteriorated, n = 3
Unable to contact, n = 10;
other, n = 89

Not eligible, n = 6
Did not consent, n = 4
Withdrew consent as feared negative effects
of intervention, n = 1
Did not want to complete questionnaires, n = 2
Clinical withdrawal reason unknown, n = 1
No longer wanted therapy, n = 1

Approached
n = 435

Randomised
n = 191

Allocated to intervention
n = 97

Received at least one session, n = 87

Retained at 6 months, n = 82

Completed study, n = 71 Completed study, n = 68

Included in primary outcome analysis, n = 80
Missing due to item non-response, n = 1

Primary available but baseline missing, n = 1

Discontinued, n = 11
 Withdrew consent, n = 3

Participant died, n = 3
Lost to follow-up, n = 4

Unknown, n = 1

Discontinued, n = 13
 Withdrew consent, n = 2

Participant died, n = 7
Lost to follow-up, n = 4

Included in primary outcome analysis, n = 75
Missing due to survey non-response, n = 2

Missing due to item non-response, n = 2
Primary available but baseline missing, n = 2

Retained at 6 months, n = 81

Discontinued, n = 15
Withdrew consent, n = 7

Participant died, n = 7
Unknown, n = 1

Discontinued, n = 13
Withdrew consent, n = 3

Participant died, n = 6
Clinician withdrew participant; n = 1

Unknown, n = 3

Primary outcome measure at baseline, n = 96
Missing due to item non-response, n = 1

Primary outcome measure at baseline, n = 91
Missing due to item non-response, n = 3

Allocated to control
n = 94

Screened/assessed for eligibility
n = 206

Excluded, n = 229

Excluded, n = 15

FIGURE 2 Flow of participants in the RCT.
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on the results of a meta-analysis of ACT for mental and 
physical health conditions compared to controls as no 
minimal clinically important difference currently exists for 
the MQOL-R.26 Our effect sizes were also consistent with 
a minimal clinically important difference of approximately 
0.5 SDs that has been universally reported for QoL in 
clinical populations.27 Results were robust to sensitivity 
analyses using different analysis methods and assumptions 
for missing responses.

Secondary outcomes
Statistically significant adjusted mean differences in favour 
of ACT plus UC compared to UC alone were found for the 
psychological and existential subscales of the MQOL-R and 
depression at 6 and 9 months post randomisation. They 
were also found for brief health status at 6 months post 
randomisation and psychological flexibility at 9 months 
post randomisation. There was no evidence of differences 
between randomised groups in other secondary outcomes. 
Furthermore, there was no evidence of between-group 
differences in health-related QoL or caregiver burden in 
caregivers. Finally, no serious AEs considered to be related 
to the intervention were identified.

Turning to mediators and moderators of the treatment 
effect, changes in scores on the MQOL-R at 9 months 
post randomisation (but not 6 months post randomisation) 
were mediated by changes in scores on a measure of 
psychological flexibility (ACT’s putative mechanism of 
change). It was not possible to conduct a dose–response 
analysis to examine the incremental benefit of each 
additional ACT session attended on QoL or psychological 

flexibility as 70% (n = 68) of participants in the ACT arm 
completed all eight sessions, with only 10% (n = 10) attend
ing zero sessions. No other mediators or moderators of 
the treatment effect were identified, including the effect 
of COVID-19 pandemic-related restrictions at the time 
of randomisation.

Planned logistic regression analyses demonstrated pre
liminary evidence that the chance of transitioning from 
non-case to case levels for depression on the modified 
HADS was 11% lower in the ACT plus UC arm compared 
to the UC alone arm at 6 months post randomisation [risk 
difference −0.11 (95% CI −0.22 to −0.01); p = 0.044]. 
Furthermore, planned exploratory subgroup analyses 
showed preliminary evidence that those at non-case 
levels of depression at baseline appeared to show a better 
treatment response on the MQOL-R at 6 months post 
randomisation than those at case levels of depression 
at baseline [adjusted mean difference 0.85 (95% CI 0.38 
to 1.32) vs. −0.46 (95% CI −1.80 to 0.88); p = 0.0057]. 
However, these results should be interpreted with caution 
given that the numbers of participants at case levels of 
depression were small (n = 11 and n = 15, respectively).

Randomised controlled trial: cost-
effectiveness evaluation (objective 6, 
paper 5)25

Health economic analyses evaluated the cost-
effectiveness of ACT plus UC for improving psychological 
health, as measured by the MQOL-R, compared to UC 
alone in plwMND, from both a healthcare and societal 
perspective, over the course of 9 months. Health and 
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FIGURE 4 Effect sizes for primary and secondary outcomes at 6 and 9 months post randomisation.
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TABLE 2 Subgroup analyses based on rate of deterioration

Rate of deterioration Cost per QALY
Probability that ACT is cost-effective at a 
willingness-to-pay threshold of £20,000

Lowest £79,528 12%

Medium £13,817 86%

Highest £293,618 < 1%

social care resource use were measured using a modified 
version of the Client Service Receipt Inventory. Health 
status was assessed using the EQ-5D-5L at baseline, 6 and 
9 months post randomisation. The primary analysis was a 
cost–utility analysis in the intention-to-treat population. 
Subgroup analyses included rate of deterioration, which 
was calculated from the average rate of deterioration in 
ALSFRS-r score between symptom onset and baseline, 
with participants being split into low/medium/high 
subgroups based on tertiles of the distribution.

Mean differences in EQ-5D-5L scores at 6 and 9 months 
post randomisation were not statistically significant between 
ACT plus UC and UC alone arms [baseline: −0.024 (95% CI 
−0.103 to 0.056); 6 months post randomisation: −0.008 
(95% CI −0.106 to 0.089); 9 months post randomisation: 
0.000 (95% CI −0.098 to 0.099)]. The mean cost of 
the intervention was £712 (95% CI £668 to £756) per 
participant. Mean differences in total costs [£1019 
(95% CI −£34 to £2074)] and imputed quality-adjusted 
life-years (QALY) [0.012 (95% CI −0.019 to 0.042)] at 
9 months between ACT plus UC and UC alone arms were 
also not statistically significant. The incremental cost-
effectiveness ratio was £88,507 per QALY: this decreased 
to £13,817 per QALY in those with medium disease-
related deterioration in subgroup analyses (see Table 2). 
With respect to probabilities of being cost-effective at a 
willingness-to-pay threshold of £20,000, this was 8% in 
the primary analysis but increased to 86% in those with a 
medium rate of disease-related deterioration in subgroup 
analyses (Table 2).

Randomised controlled trial: qualitative 
evaluation (objective 7)
People living with MND in both arms of the RCT and 
therapists were invited to anonymously complete a qual
itative satisfaction questionnaire at 6 months post rando
misation and the end of intervention delivery, respectively. 
PlwMND in the ACT plus UC arm rated satisfaction 
with ACT plus UC, while those in the UC alone arm 
rated satisfaction with psychological aspects of their 
management within UC. Responses were received 
from 34% (65/191) of plwMND (33 in the ACT plus UC 

arm and 32 in the UC alone arm) and 87% (27/31) of 
therapists. Seven overarching themes emerged from 
thematic analyses (illustrative quotes are presented in 
Appendix 2, Table 5):

1.	 Readiness for therapy: factors that might potentially 
influence an individual’s willingness and readiness 
to engage in therapy, including the timing of therapy 
and previous experience of therapy, were described 
in this theme.

2.	 The active ingredients: this theme emphasised the 
importance of the therapeutic relationship and spe-
cific therapist attributes and how these factors can 
impact on the experience of therapy.

3.	 The benefits: numerous benefits from receiving the 
intervention were noted in this theme, including 
feeling better equipped to face the future (through 
learning tools and coping strategies), increased ac-
ceptance of MND, increased recognition of one’s 
values, increased self-understanding, increased 
sense of autonomy or control over one’s life (e.g. 
by taking action to engage in life-enriching activ-
ities) and improved interpersonal relationships. 
Additionally, plwMND valued the opportunity to 
talk about their thoughts and feelings, particularly 
issues they might not have otherwise discussed. 
Therapists reported benefits for themselves too, 
including increased knowledge and confidence in 
using ACT, increased interest in MND leading to 
discussions within services, and changes to ser-
vices with respect to the delivery of psychological 
care for plwMND.

4.	 The challenges: this theme highlighted the challeng-
es of therapy, such as the emotional challenge of 
discussing difficult issues, difficulties with some 
exercises that required the use of imagination skills 
and the challenge of catering to individual needs. 
Therapists additionally noted the challenge of 
facilitating understanding of one of the core ACT 
processes (self-as-context), a sense of time pressure 
and disease progression across the course of ther-
apy. Therapists reported challenges for themselves 
too, including their own anxiety, feeling they needed 
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to rigidly adhere to the manual (rather than using it 
flexibly) and managing their time within sessions.

5.	 The why: motivations for engaging in therapy and 
research, including helping others and being willing 
to try anything that might aid living with MND, were 
reported in this theme.

6.	 The prevailing absence of support: dissatisfaction with 
the psychological support provided to plwMND in 
the UC alone arm was discussed in this theme, with 
some feeling abandoned as a consequence.

7.	 Intervention delivery: facilitators of intervention 
delivery included the quality of training and super-
vision, the provision of a clear, comprehensive and 
flexible manual, prior knowledge of ACT, previous 
experience of working with relevant populations 
and knowledge of MND. Barriers to interven-
tion delivery included participants’ emotional 
avoidance, difficulties in getting to appointments, 
communication difficulties, illness and participants 
not experiencing current difficulties or perceiving 
a need for therapy.

Overall, findings further supported the acceptability and 
feasibility of ACT for plwMND from the perspective of both 
plwMND and therapists. PlwMND in the UC alone arm 
highlighted the lack of provision of formal psychological 
support within routine clinical care, as well as a perceived 
need for this. Findings were limited by a lack of in-depth 
responses, which means that it was not possible to fully 
examine perceived mechanisms of impact. They were also 
limited by the fact that 64% (123/191) of plwMND did 
not complete the qualitative satisfaction questionnaire, 
and so responses may be biased.

Discussion/interpretation

Principal findings and achievements
The main findings and achievements in this project are 
listed below:

1.	 We made numerous important recommendations 
with respect to the development of psychological 
interventions for plwMND (paper 1).21

2.	 We demonstrated that ACT, adapted for the specific 
needs of plwMND, is acceptable to this population 
and feasible to deliver within the NHS. We also 
showed that a clinical trial to examine the clinical 
and cost-effectiveness of ACT for improving psycho-
logical health, as measured by QoL, in plwMND is 
feasible (papers 2 and 3).22,23

3.	 We showed that ACT plus UC is clinically effective 
at maintaining or improving QoL at 6 and 9 months 

post randomisation in plwMND compared to UC 
alone (paper 4).24 We also demonstrated beneficial 
effects for depression at 6 and 9 months post rando-
misation, psychological flexibility at 9 months post 
randomisation and brief health status at 6 months 
post randomisation.

4.	 We demonstrated that changes in a putative 
ACT-specific mechanism of change, psychological 
flexibility, mediated changes in QoL at 9 months post 
randomisation alone (paper 4).24

5.	 We provided further evidence of the acceptability, 
feasibility and safety of ACT for plwMND from both 
a quantitative and qualitative perspective (paper 4, 
Appendix 2).24

6.	 We showed that ACT was not cost-effective over-
all when calculated using a standard health status 
measure (paper 5).25 However, subgroup analyses 
showed that ACT has a high probability of being 
cost-effective in plwMND experiencing a medium 
rate of disease-related deterioration.

Contribution to existing knowledge
Prior to this project, high-quality evidence regarding the 
clinical and cost-effectiveness of psychological inter
ventions for plwMND was lacking. Previous reviews 
highlighted significant limitations in previous studies, 
including low methodological quality (e.g. no control group 
or no outcome assessment at follow-up), high attrition 
rates and small sample sizes.10,11 Consequently, this project 
makes a substantial contribution to the evidence base 
in being the first adequately powered RCT to evaluate 
a psychological intervention for plwMND, and the first 
to evaluate the clinical and cost-effectiveness of ACT in 
this population.

Strengths and limitations
As already noted, this project reports on the first ade
quately powered RCT of a psychological intervention for 
plwMND, as well as the first RCT to evaluate the clinical 
and cost-effectiveness of ACT for improving psychological 
health in plwMND compared to UC alone. We were able 
to recruit participants from geographically diverse regions 
across the UK for the feasibility study and RCT, some of 
which were in areas scoring highly on indices of multiple 
deprivation.28 We showed evidence of good engagement 
with the RCT. Session attendance was high (plwMND 
allocated to ACT plus UC were offered up to eight sessions, 
and 70% attended all eight) and attrition was low (primary 
outcome data were available for 81% of participants). 
These are particularly impressive rates when viewed within 
the context of a progressive, neurodegenerative disease. 
Finally, we developed a psychological intervention and 
training and supervision model that could be delivered 
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entirely remotely, thus increasing accessibility to both 
plwMND and therapists.

Despite these strengths, there were some limitations in 
this project. A recurring limitation across all phases of 
this project was the lack of diversity in study populations, 
which meant that our findings could not be generalised to 
the broader population. This is discussed in more detail 
in Equality, diversity and inclusion. Although reweighting 
methods could have been used to reweight the trial 
population so that it better matched the target population, 
this was not completed for two reasons. First, such analyses 
are reliant on good-quality external data describing 
ethnicity in the general MND population, which are lacking 
as ethnicity is frequently not reported.29 Second, such 
analyses can be susceptible to model misspecification.30 
Another limitation was the lack of an active placebo 
control, given that ACT plus UC was compared to UC 
alone (i.e. a non-active control). Although a mediator 
analysis suggested that changes in QoL at 9 months 
were mediated by changes in psychological flexibility (a 
putative ACT-specific mechanism of change), the extent 
to which beneficial effects were also attributable to other 
non-specific factors (such as social support, attention or 
expectancy) is unclear. In addition, the degree to which 
between-group differences in outcome measures were 
a product of resentful demoralisation in the UC alone 
arm (due to disappointment at being allocated to the 
UC arm and not receiving the intervention) is unclear, 
thus complicating the interpretation of findings. This is 
discussed in more detail in Research recommendations. 
Key limitations of the health economic evaluation were 
that: (1) cost-effectiveness analyses may have been 
underpowered to detect significant between-group 
differences given that the trial was not powered for 
secondary outcome measures and (2) the EQ-5D-5L 
may have failed to adequately capture change in 
psychological health with a psychological intervention. 
This is also discussed in more detail in Research 
recommendations. An additional limitation is the 
lack of follow-up assessment beyond 9 months post 
randomisation. Although this was purposively chosen 
to minimise attrition – an issue that is particularly 
important within the context of MND – it does mean 
that we do not know whether gains were maintained 
beyond 9 months post randomisation. Finally, the 
use of qualitative satisfaction questionnaires in the 
RCT, and the resulting responses that lacked depth, 
meant that we were unable to fully examine perceived 
mechanisms of impact of the intervention. Furthermore, 
the relatively low response rate to these questionnaires 
in plwMND (34%) meant that responses may have been 
positively biased.

Challenges faced
The three biggest challenges faced during this project 
were recruitment, the COVID-19 pandemic and iden
tification of study therapists. Although recruitment is 
frequently a challenge in clinical trials, competing high-
profile trials of pharmacotherapy aimed at prolonging 
survival limited the pool of potential participants in this 
project and increased the possibility of attrition (e.g. due 
to drug trials not allowing co-enrolment on other trials). 
Future psychotherapy trials should take this into account 
when estimating recruitment rates and consider ways to 
overcome this ongoing challenge (e.g. by opening more 
recruitment sites than anticipated to need).

Turning to the challenge posed by the COVID-19 pan
demic, lockdown-related restrictions meant that all study  
procedures had to be switched to entirely remote 
delivery. Two factors enabled us to rapidly adjust to this 
unprecedented challenge: (1) we had already designed the 
intervention to be delivered via video call, if necessary, 
to accommodate mobility or geographical barriers to 
attending clinic for therapy sessions and (2) we had 
already designed the data collection process so that 
outcome measures could be collected remotely (again, to 
overcome mobility or geographical barriers). The switch 
from face-to-face to remote screening and consenting 
meant that we were inadvertently able to overcome 
mobility or geographical barriers to these processes 
too. Future trials of psychological interventions should 
consider adopting similar remote procedures to overcome 
mobility or geographical barriers and widen opportunities 
for plwMND to participate in research.

A final challenge was identifying study therapists to deliver 
the psychological intervention. Many MND care centres/
clinics reported having little to no access to psychologists 
or psychotherapists, since they are not recognised as core 
members of the multidisciplinary team within current 
NICE clinical guidance.15 This necessitated approaching 
therapists beyond neurology services, and thus raises the 
issue of the future implementation of ACT within MND 
services. As further evidence emerges confirming our RCT 
findings, healthcare providers should consider how access 
to ACT could be provided within MND services. One 
approach that has been utilised within other services that 
may be applicable here is ACT-informed multidisciplinary 
care; for example, physical therapy informed by ACT 
principles for people living with chronic pain.31 A recent 
systematic review of ACT-informed behavioural health 
interventions delivered by non-mental health professionals 
reported improvements in a range of outcomes, including 
increased acceptance and reduced psychological distress, 
across different populations (though none in neurology).32 
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Consequently, future studies could seek to evaluate 
whether an ACT-informed multidisciplinary team approach 
improves QoL in plwMND.

Reflections and what could have been done  
differently
From the conception of this project, we strongly argued 
for the importance of assessing QoL in plwMND using  
a measure that favoured psychological aspects of QoL  
rather than physical aspects. This was based on the  
assumptions that: (1) changes in response to a psycho
logical intervention would be most sensitively captured 
by a measure favouring psychological aspects of QoL, 
and (2) improvements in physical health in response to a 
psychological intervention were not expected given the 
context of a progressive, neurodegenerative condition. 
On reflection, a similar argument could have been made 
for not using the EQ-5D-5L in the health economic 
evaluation. Given the discrepancy between QoL and 
health status findings in this project, future studies of 
psychological interventions for plwMND should explore 
the use of alternative measures to the EQ-5D-5L in health 
economic evaluations.

Patient and public involvement

Aim
The aim of patient and public involvement (PPI) in the 
project was to ensure that the views and voices of 
those living with and affected by MND were integrated 
into all aspects of the project’s design, delivery and  
dissemination.

Methods and outcomes
Patient and public involvement input to the project was  
formally implemented at the start of Phase I. A lay member  
sat on the Trial Management Group throughout the pro
ject. A Patient and Caregiver Advisory Group was set 
up, comprising seven plwMND and caregivers. Two lay 
members sat on the TSC, as is best practice, to offer 
multiple perspectives and peer support.33 Numbers of PPI 
members fluctuated during the project, with new members 
being recruited to the project on an ongoing basis.

The views and voices of plwMND and caregivers were 
included throughout the project in multiple areas, inclu
ding protocol writing, document production, recruitment 
issues, study promotion and dissemination. PPI members 
highlighted the need to ensure accurate gender 
representation, as MND has a higher incidence among 
men than women, yet men are less likely to engage with 
psychological interventions.34,35 It was suggested that 

testimonies from men who had received ACT in the 
feasibility study should be added to the project website 
and, correspondingly, the possibility of enrolling more male 
therapists in intervention delivery should be explored. 
Members were involved in the subsequent selection of 
testimonial quotes for the project website.

Patient and public involvement members raised confidenti
ality as an issue, highlighting that it might be possible 
for them or oversight group members to identify study 
participants from information presented in study meetings 
(e.g. withdrawals or AEs) due to the small MND community. 
Consequently, study reports were redesigned to take this 
into account.

Patient and public involvement members advised on 
recruitment issues, including suggesting additional 
recruitment routes, identifying how MND diagnoses 
were distributed geographically to inform recruitment, 
and reapproaching potential participants who may have 
initially declined involvement in the project, in recognition 
of the fact that people’s needs change across the disease 
course. Following a temporary pause in recruitment due 
to the COVID-19 pandemic, the Patient and Caregiver 
Advisory Group provided feedback on the recovery 
plan, which was implemented when the trial reopened 
to recruitment. This contributed to the trial successfully 
hitting its overall recruitment target.

Patient and public involvement members also reviewed 
study documentation, advised on titles and wording and 
approved the dissemination plan. At the end of the project, 
they reviewed our plain language summary, as well as our 
interpretation of the results and conclusions drawn.

Overall, PPI members made a significant contribution to 
the smooth running of the project, aiding recruitment, 
protecting the safety of participants within the project and 
ensuring that study documentation was designed to suit 
plwMND and properly represented their views.

Reflections and critical perspective
A challenge of working with PPI representatives with lived  
experience of a progressive, neurodegenerative condition 
is that representatives are likely to experience disease 
progression across the course of the project. This may mean 
they have to step down from involvement in a project. It 
is desirable to include PPI members with varying rates of 
disease progression, so that the views and opinions of as 
many people as possible are incorporated within a project.

Consequently, study teams in MND trials should consider 
the impact of potential attrition and the potential 
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disruption to the continuity of input, and consider how to 
facilitate ongoing recruitment of members to PPI groups. 
Given the challenges in retaining PPI representatives 
due to disease-related deterioration, study teams should 
also consider how they can accommodate their varying 
physical and communicative needs within their oversight 
groups. As an example, the PPI members in this project 
met remotely, avoiding the need for travel. In addition, 
post-meeting remote check-ins were arranged with 
the PPI representatives who were part of the TSC or 
Trial Management Group, the trial manager and chief 
investigator, to answer any questions, follow up on 
meeting discussions and provide opportunities to input 
within a less-pressured environment.

Equality, diversity and inclusion

This section focuses on the ethnicity and socioeconomic 
status of participants, barriers around language, and general  
recruitment challenges.

Ethnicity
Rates of MND are similar across most ethnic groups, with  
slightly lower rates found in Black African and Chinese  
populations.36,37 A recent analysis supported these findings 
in an English population.29 With 97% (n = 185/191) of 
COMMEND trial participants reporting their ethnicity 
as White/White British, compared to 82% of the UK 
population in 2021, there is a clear under-representation 
of Asian, Black and other ethnic groups in the trial  
population.38

Socioeconomic status
Sixty-seven per cent (n = 128/191) of participants descri
bed their highest level of occupational attainment as asso
ciated professional or higher, compared to 51% across 
the UK in 2021.38 This indicates that those from a lower 
socioeconomic background were also under-represented 
in the trial.

Language as a barrier
The ACT intervention delivered within this project is a 
psychological intervention that is delivered primarily 
through verbal communication (with or without the use 
of a communication aid). During the design of the project, 
the decision was made to exclude participants who had 
an insufficient understanding of English to engage with 
the intervention and complete outcome measures. This 
was due to difficulties inherent in ensuring adequate and 
accurate translation of discussions in therapy sessions, 
therapy materials and outcome measures, as well as the 

unpredictable availability of interpreters. Additionally, the 
translation and back translation of therapy materials and 
outcome measures were not considered feasible within the 
timescales of the project. Although the overall percentage 
of people who do not speak English or do not speak it 
well is low in the UK (1.6%), this may have prevented the 
participation of some members of ethnic minority groups 
in this project.38

Recruitment challenges
There is some evidence that ethnic minorities may be 
under-represented in neurology clinics.39 As MND care 
centres and clinics were the principal route of recruitment 
for this project, this will have contributed to the under-
representation of participants from ethnic minorities 
within the trial population. Previous research in countries 
across the world has shown that ACT has cultural 
acceptability, yet cultural attitudes to interventions for 
mental health issues are a recognised barrier to research 
participation among ethnic minorities.40–42 Some of these 
barriers include negative attitudes towards psychotherapy, 
suspicion or mistrust of health services and healthcare 
research, stigma and preferences for seeking support for 
emotional problems from non-medical organisations.

As the MND population is small, the potential participant 
pool for recruitment to clinical trials is also small, which 
limits opportunities to target specific subgroups within 
the MND population. Sixteen recruitment sites were 
involved in the RCT, with good coverage of the UK, and 
many sites covering areas scoring highly on indices of 
multiple deprivation.28 Despite this, lower socioeconomic 
groups and ethnic minorities remained under-represented. 
It is important to recognise that this is an issue affecting 
research recruitment in general rather than being unique 
to this project.43 Since the design of this project, there has 
been a change in approach from funders and research 
teams to address this.44 For example, translation costs 
can now be costed in grant applications. Given this, 
future studies should seek to evaluate psychological 
interventions in a more diverse population of plwMND.

Summary
This project evaluated a psychological intervention in which 
people from ethnic minorities and lower socioeconomic 
groups were under-represented in the study population. 
Participants with an understanding of English that would 
prevent them from engaging with the intervention or 
outcome measures were excluded from the study, which  
will have contributed to the low representation among 
ethnic minorities. In addition, recruitment challenges 
specific to MND and psychological interventions, as well as 
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recruitment challenges generally experienced in research, 
impacted the lack of diversity of the study population. It 
is hoped that changing approaches to these challenges 
since the design of the project will improve this situation 
in future research.

Impact and learning

Throughout the course of this project, we trained and 
supervised 39 therapists to deliver ACT tailored to the 
needs of plwMND. Qualitative interviews from the 
feasibility study and qualitative satisfaction surveys from 
the RCT highlighted numerous positive outcomes reported 
by therapists as a direct result of receiving training 
and supervision through this project. These included 
developing a greater understanding of and confidence in 
delivering ACT and working with progressive, neurological 
conditions such as MND, as well as expanding their 
professional scope. Furthermore, many reported the 
continued use of ACT skills in their daily work. Some 
therapists reported presenting on ACT, either to their 
NHS trust or as part of a joint initiative with the Motor 
Neurone Disease Association, as a direct result of training 
and supervision received in this project. The longer-term 
impact of this project is discussed in the next section.

Turning to lessons learnt for future research, the most 
important lesson we learnt was how to conduct a clinical 
trial using entirely remote means. Recruitment to the 
RCT was paused from 17 March to 23 June 2020 due 
to COVID-19 pandemic-related restrictions. Prior to the 
pandemic, we had already developed the intervention 
so that ACT could be delivered remotely, if necessary, 
and designed the outcome assessment process so that 
outcomes could be collected remotely, if necessary. 
However, pandemic-related restrictions required us to 
adapt all study procedures for remote delivery, including 
screening and consenting; key learning that we can 
implement in future research trials to ensure opportunities 
for engaging in research are available to as many plwMND 
as possible. As 86% of ACT sessions were delivered via 
video call, we inadvertently learnt that remote delivery 
of ACT is a clinically effective, feasible, acceptable and 
accessible option for plwMND who live in remote areas or 
are unable to travel to clinic due to mobility issues.

Implications for decision-makers

In the absence of a cure or treatment that significantly 
prolongs survival in MND, helping those living with this 

condition to improve or maintain their psychological health 
or QoL is vital. To date, NICE clinical guidelines for MND 
have not been able to recommend specific evidenced 
psychological interventions to achieve this due to a paucity 
of high-quality research.15 This project represents the first 
adequately powered RCT of a psychological intervention 
for plwMND and supports the use of ACT for improving 
QoL in this population. In doing so, it provides crucial 
evidence on which to base guidance on clinically effective 
psychological interventions for plwMND. As NICE clinical 
guidelines for MND are currently under review, we will 
continue to work closely with the Motor Neurone Disease 
Association and NICE to ensure that recommendations 
from this project can be implemented within UK MND 
care centres/clinics in the future.15

Research recommendations

This project has highlighted numerous areas of uncertainty 
with respect to psychological interventions for plwMND 
that need addressing. Our recommendations for future 
research are outlined below.

What works for whom, when and why?
Statistical analyses in the RCT tentatively suggested that:  
(1) ACT may prevent progression to case levels of 
depression in plwMND, and (2) those at non-case levels 
of depression at baseline appear to respond better to 
ACT. However, these results should be interpreted with 
caution given the small number of participants at case 
levels of depression. Health economic analyses tentatively 
suggested that ACT plus UC may be cost-effective for 
those experiencing a medium rate of disease-related 
deterioration but not those experiencing the lowest and 
highest deterioration. Clearly, more research is needed 
to explore these preliminary findings further. Questions 
remain with respect to the clinical effectiveness of ACT 
for plwMND from ethnic minorities due to the lack of 
diversity in the trial population, and plwMND in a more 
advanced disease stage (i.e. those in King’s Stage 4) due 
to the eligibility criteria in the RCT. With an increasing 
interest in personalised medicine, future research could 
examine: (1) who might benefit the most (and least) 
from ACT, and why; (2) what might be the best way of 
capturing benefit (e.g. stabilisation vs. improvement; 
treatment vs. prevention) and when (as the benefits of 
ACT increased over time in the RCT, which we attributed 
to an incubation effect) and (3) when might be the best 
time to offer ACT within the MND disease course. They 
could also further examine mechanisms of change in 
ACT for plwMND.

https://doi.org/10.3310/JHGD7339
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What is the clinical effectiveness of Acceptance and 
Commitment Therapy plus usual care for improving 
quality of life in plwMND compared to an active 
placebo control plus usual care?
We compared ACT plus UC to a non-active rather than 
active control condition in the RCT, and so any beneficial 
effects may have been attributable to non-specific factors 
(e.g. attention, social support or expectancy) rather than 
ACT per se. Alternatively, they may have been due to 
factors such as resentful demoralisation as a consequence 
of being allocated to the UC arm and not receiving the 
intervention (which can lead to dropout or negatively 
impact on questionnaire scores).45 Although we found 
evidence that ACT’s putative mechanism of change, 
psychological flexibility, mediated treatment outcome at 
9 months post randomisation, such statistical analyses are 
subject to limitations.46 It has been argued that experimental 
design-based evaluations can better overcome some 
of the criticisms of conventional mediation analyses.47 
Consequently, future research could examine the clinical 
effectiveness of ACT for improving QoL in plwMND 
compared to a credible, active placebo control, given 
that randomised placebo-controlled trials are the gold 
standard of clinical trials. Although developing credible, 
active placebo controls for psychological interventions 
is challenging, previous studies have demonstrated this 
is possible.48,49 For example, a randomised dismantling 
trial showed that an active placebo control (mindfulness-
based cognitive therapy minus meditation practice) was 
as credible as the treatment itself (mindfulness-based 
cognitive therapy with meditation practice).49

What are the most appropriate measures to use  
in health economic evaluations of psychological 
interventions for plwMND?
A discrepancy between QoL, as measured by the MQOL-
R, and health status, as measured by the EQ-5D-5L, was 
evident in this RCT: ACT plus UC was superior to UC alone 
on the MQOL-R but not EQ-5D-5L at both 6 and 9 months 
post randomisation. This may have been because the 
trial was powered to detect significant between-group 
differences on the MQOL-R, but not the EQ-5D-5L. It 
may also be partly due to the relative insensitivity of the 
EQ-5D-5L in detecting change in psychological health 
in response to a psychological intervention within the 
context of a progressive, neurodegenerative condition. 
Certainly, a recent systematic review of the psychometric 
properties of preference-based measures for health 
economic evaluations highlighted the inadequacy of the 
EQ-5D-3L in capturing health concerns in people living 
with ALS (the most common form of MND).50

Future research could systematically review the 
psychometric properties of the EQ-5D-5L when applied 
to psychological interventions, as well as examining 
whether other measures may be more appropriate for 
health economic evaluations in neurodegenerative and 
long-term physical health conditions. The hierarchy of 
ways to estimate utilities to calculate QALYs suggests that 
other generic preference-based measures can be used in 
cases where the EQ-5D-5L is found not to be appropriate 
in the population of interest.51 It further specifies that if 
no generic preference-based measures can be used, then 
condition-specific preference-based measures can be 
used. However, it is recognised that the use of alternative 
measures limits the comparability of interventions as 
QALYs generated from different health classification 
systems produce different results.52

Future research could also seek to calculate a mapping 
algorithm for estimating EQ-5D utilities from the 
MQOL-R, as has been completed for other QoL 
measures, as no such studies have been completed to 
date (according to a database of mapping studies and 
personal communication with the MQOL-R authors).53,54 
Alternatively, future research could explore the 
development of a generic measure of psychological 
distress and satisfaction with life, comparable to the 
EQ-5D-5L, that could be used in cost-effectiveness 
analyses of psychological interventions for all physical 
and mental health conditions.

What is the clinical effectiveness of Acceptance and 
Commitment Therapy plus usual care for improving 
quality of life in people living with other progressive 
neurological conditions compared to usual care 
alone?
Given that we have demonstrated that ACT plus UC can 
help plwMND to manage their QoL and psychological well-
being, future research could examine whether it is similarly 
beneficial in other progressive neurological conditions. 
There is preliminary evidence that ACT may be beneficial 
for improving QoL and/or psychological well-being in 
people living with multiple sclerosis. However, previous  
studies have been limited by methodological issues, inclu
ding small sample sizes and lack of a control group.55 Few  
studies have examined ACT for other progressive neuro
logical conditions such as Parkinson’s disease, Huntington’s  
disease and progressive supranuclear palsy. Consequently, 
future studies should seek to examine the clinical 
effectiveness of ACT for those living with other progressive 
neurological conditions within high-quality, adequately 
powered RCTs.
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Conclusions

Acceptance and Commitment Therapy plus UC is clinically 
effective at maintaining or improving psychological health,  
as measured by QoL, in plwMND compared to UC alone. 
It is also acceptable to plwMND and safe, as evidenced 
by high attendance and satisfaction rates, and no 
evidence of harm related to the intervention. However, 
it was not cost-effective overall when calculated using a 
standard health status measure, though there was a high 
probability of ACT being cost-effective in a subgroup of 
plwMND experiencing a medium rate of disease-related 
deterioration. Further clarification is needed on the cost-
effectiveness of ACT for improving QoL in plwMND before 
it can be implemented within the NHS.
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relevant to our stakeholders.   
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Appendix 1 Protocol amendments

TABLE 3 Amendments to the Phase I uncontrolled feasibility study protocol

Version number Date Reasons for update Description

2.0 3 March 2018 Feedback from REC Addition of documentation for caregivers and therapists. Minor correc-
tions/clarifications to participant information sheet, consent form and GP 
Letter. Addition of space for independent witness to sign consent form. 
Change to therapist criteria

3.0 31 July 2018 Feedback from  
independent oversight 
committee and funder

Statement that people with MND are eligible irrespective of presence or 
absence of mood symptoms. Minor corrections to protocol. Addition of 
option to use routinely collected Edinburgh Cognitive and Behavioural 
ALS Screen data. Clarification of HADS version used. Minor changes/
corrections to participant facing documents

GP, general practitioner.

TABLE 4 Amendments to the Phase II RCT protocol

Version number Date Reasons for update Description

2.0 15 April 2019 Feedback from REC, TSC  
and DMEC

Clarification of ‘imminent intent’ in relation to suicidal ideation. Addition of 
Columbia-Suicide Severity Rating Scale (a suicide screening tool) Changes 
to participant information sheets and consent forms

2.1 19 June 2019 Minor clarifications Minor corrections and clarifications to protocol. Change to use of 
screening version of Columbia-Suicide Severity Rating Scale during 
screening. Addition/removal of sites

2.2 30 March  
2020

Amendment to therapy delivery 
relating to COVID-19

Explicit statement that the intervention could be delivered by 
telephone

3.0 22 May 2020 Amendment for remote 
consent, eligibility and  
baseline assessments relating 
to COVID-19. Amendments 
to protocol and supporting 
documents

Addition of remote screening, baseline and consent processes and 
documents, in response to the COVID-19 related restrictions. Clarification 
of non-invasive ventilation and percutaneous endoscopic gastrostomy 
feeding exclusion criteria. Correction to scoring of Satisfaction with 
Therapy and Therapist Scale-Revised. Additional participant-facing docu-
ments to manage study visits, postal data collection and lost to follow-up

3.1 10 June 2020 Minor clarification relating  
to COVID-19

Clarification that central team staff can collect data

3.2 23 September 
2022

Minor clarifications. Corrections and clarifications to protocol wording. Amendment to GP 
letters.

GP, general practitioner

Appendix 2 Illustrative quotes from plwMND and therapists who completed Qualitative 
Satisfaction Questionnaires

TABLE 5 Illustrative quotes from plwMND and therapists in the Phase II RCT

Theme Subtheme Illustrative quote

Readiness for therapy Unfamiliar territory ‘I don’t know what other forms of psychological support are available’. – P26, ACT 
plus UC
‘Her prior experience of CBT also helped however in terms of allowing her to 
appreciate ACT as a novel approach and in line with her own philosophy (clear values, 
value driven)’. – T15

The ‘right’ time ‘The issues it seemed designed to address are not issues I feel I have to deal with 
(yet)’. – P7, ACT plus UC
‘Probably earlier in the post-diagnosis phase than later. It can help when emotions are at 
their rawest and can help to prevent unhelpful avoidant habits from taking hold’. – T2

continued
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Theme Subtheme Illustrative quote

The active ingredients Therapeutic rapport ‘Very good therapist who was understanding and brought out the best in me’. – P20, 
ACT plus UC
‘Relying on the skills of developing a therapeutic alliance, using active listening and 
reflective practice and containment, alongside ACT skills, helped me to find a way 
of delivering a psychological intervention that hopefully meant the patients found 
helpful’. – T29

Therapists’ ability to guide 
and explain

‘I liked the therapist’s approach. Thought he was very good at latching onto some-
thing I said that we could use in a session’. – P31, ACT plus UC
‘As I became more familiar and comfortable delivering the intervention, I suspect my 
explanations became clearer, and I was more able to adapt them to be relevant and 
understandable for participants’. – T10

The benefits A shoulder to lean on ‘It is very valuable to MND sufferers to have an outlet for their inner thoughts’. –  
P10, ACT plus UC
‘It would have been good to have someone to talk to’. – P35, UC alone
‘All reported that it was positive to have a space to talk about what it was like for 
them to live with MND and appeared to gain greater acceptance’. – T3

Opening doors (and feelings) ‘It helped me to explore areas of my thinking that I had either denied or suppressed’. 
– P12, ACT plus UC
‘I would like help to deal with my feelings so that they don’t prevent me from enjoying 
life’. – P12, UC alone
‘Greater openness and willingness to notice and sit with all emotions, in particular 
noticing when feeling pressure to stay positive’. – T6

Equipped and ready ‘The therapy was helpful insomuch it has left me with the tools to handle any bumps 
in the road ahead’. – P27, ACT plus UC
‘With this cohort the swift loss of agency is nicely counterpointed with learning this 
new toolbox. With all the participants there was a delight in learning something new 
and helpful’. – T21

Acceptance ‘The main thing is acceptance of my condition and if there are hurdles to be overcome 
the ability to adapt to those changes and not be defeatist’ – P10, ACT plus UC
‘Some found a way to acknowledge and accept difficult thoughts and most were able 
to practice something new as a result of reaching an acceptance’. – T22

Autonomy ‘I can now be the person I want to be whilst living with MND. I intend to spend the 
rest of my life concentrating on what matters to me and this disease’. – P27, ACT  
plus UC
‘It felt motivating and also gave clients a different outlook on what they can and can’t 
do alongside MND’. – T28

Knowledge of what matters ‘It has encouraged me to prioritise my values’. – P20, ACT plus UC
‘At the stage that my client is in her MND journey, it was acceptable to re-evaluate 
her values and look at different ways to still make the most of her life, allowing for 
change and compromises without feeling failure’. – T16

Sharing the benefits ‘My relationship with husband has become stronger’. – P15, ACT plus UC
‘My wife joined in the therapy sessions because I have difficulty communicating – she 
found the therapy very helpful’. – P2, ACT plus UC
‘Their partner who also attended to support them used the sessions well and liked 
the model often referring to it in our sessions, so you always felt that the offer of the 
sessions was helpful as a safe space for both and as an intervention via the partner’. 
– T29

Benefits for therapists ‘It has enormously increased my interest, application and confidence of ACT. It has 
also opened up a deeper interest in MND and this has had an impact in being part of 
discussions to improve services for those with MND’. – T1
‘I learn an enormous amount from the workshops and supervision and believe 
my ACT skills have increased considerably as a result of my involvement with 
COMMEND’. – T18
‘Yes, definitely thinking in a more flexible, integrative way therapeutically’. – T5
‘Learning more about ACT and its relevance to MND, led me to using ACT (and 
drawing a lot on the COMMEND intervention) in my clinical work in MND. It also 
led to service developments, in terms of how we deliver psychological care to people 
living with MND at our care centre … We now focus a lot more on identifying what 
is important to everyone living with people with MND, what barriers might come up, 
and feeding this into the care planning to maintain or improve QoL. This is in contrast 
to screening for difficulties and responding reactively to these’. – T10

TABLE 5 Illustrative quotes from plwMND and therapists in the Phase II RCT (continued)
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continued

Theme Subtheme Illustrative quote

The challenges Painful reminder ‘The only difficult thing was that talking about it made you realise I’m ill with a life 
altering condition. Putting that thought front and centre in your head’. – P31, ACT 
plus UC
‘It seemed that not all were as receptive or open to the exploration’. – T12

The struggle with some 
exercises or concepts

‘It was sometimes difficult to visualise the ideas in the exercises such as placing 
thoughts on a leaf floating down a stream’. – P17, ACT plus UC
‘The most difficult to understand was self as content/context’. – T11

Same condition, different 
people

‘I wonder if it might be possible to make the process more responsive to individu-
als’ situations and needs. Of course, persons with MND have some key challenges 
and issues in common, but that really doesn’t mean we’re all in the same place 
emotionally, or that we deal with these challenges in the same ways. We don’t 
stop being individuals the moment we’re diagnosed’. – P14, ACT plus UC
‘I felt like the manualised approach with flexibility to still adjust session content to 
suit was positive. It felt as though it could be adjusted to suit the client’s needs, whilst 
still following a somewhat manualised approach for the trial’. – T23

The online debate ‘Very good, practical in my case as getting out takes a lot of organizing’. – P18, ACT 
plus UC
‘The practical aspects of the therapy may have been better in a clinic face to face. 
being in my own surroundings there were distractions’. – P5, ACT plus UC
‘On one hand, it was easy for a vulnerable population to connect regularly, and I was 
able to see someone on the other side of the country. On the other hand, there is 
something very intimate about sharing physical space, and I often felt that some of 
the experimental exercises may have lost something in translation to this medium. 
Then of course there were occasional tech issues’. – T26

Challenges for therapists ‘When I was first starting off, it was a steep learning curve, as ACT was quite new for 
me, and this led to some anxiety’. – T10
‘I think initially I struggled with feeling I had to stick quite rigidly to the structure in 
the manual – this was probably my own anxiety in no small part – but supervision 
helped me to be more flexible, which then felt easier’. – T6
‘The main challenge was often time – as sessions progressed I became more skilled in 
managing time in the sessions’. – T11
‘I found it somewhat anxiety provoking to record sessions and feel that this impacted 
on my confidence at times, but I completely appreciate the need to record sessions 
and rate competencies’. – T27

The why The need to help others ‘Important for patients to help in any way possible, to help with living with such 
disabling illness’. – P24, ACT plus UC
‘Hopefulness from the participants that being part of a study could make a difference 
for others too, a sense of legacy’. – T21

Willing to try it all ‘I was very keen to try the therapy for myself and to see if it could help me in any 
way’. – P26, ACT plus UC
‘Keen to try anything to help themselves and others with this condition’. – T16

The prevailing absence 
of support (for plwMND 
in the UC alone arm)

No support ‘I haven’t been offered any counselling or therapy through the NHS and I find this 
very surprising. I think this should be offered as standard to anyone given such a 
serious life limiting diagnosis’. – P25, UC alone
‘To be honest, my husband and I feel pretty much abandoned’. – P30, UC alone

Outsourcing support ‘I receive a lot of care and support through my speech therapist, physio and visiting 
OT. friends and family are hugely supportive too’. – P24, UC alone

Support received ‘I am happy with the care & attention I receive & the level of support – Hospital & GP 
are extremely sensitive & caring. They have more than surpassed my expectations’. – 
P3, UC alone
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Theme Subtheme Illustrative quote

Intervention 
delivery

Facilitators of delivery ‘It was reasonably easy because of the excellent in person training provided, 
supervision and the clearly laid out and comprehensive manuals. These three factors 
really helped. I also had some prior knowledge of ACT’. – T15
‘A clearly laid out, yet very flexible treatment plan, with very good guidance on how 
to deliver the exercises and conduct therapy … Supervision and very clear guidance 
from the manual’. – T18
‘I think the flexibility that the intervention encouraged and the ongoing supervision 
enabled me to tailor it, which helped with engagement’. – T10
‘Knowing we had supervision and regular slots to bring our session was extremely 
helpful – having the time in supervision to reflect on the impact from the sessions 
and the patients with MND personally also helped greatly. It allowed us to contain 
the strong emotions and thoughts that are present in this work sufficiently to allow 
us to contain the sessions for the patients’. – T29
‘Supervision, reflection, the manual, my previous training in ACT and experience in 
palliative care’. – T1
‘Knowledge of physical progression of MND so intervention could be appropriate 
and not distressing (i.e. changes to mindfulness exercises used)’. – T23

Barriers to delivery ‘The only person who withdrew from the study seemed very afraid of thinking/
talking about changes related to his MND’. – T10
‘Main barriers to attending sessions were transportation to in-person appointments’. 
– T10
‘I liked and disliked the online working – I felt curtailed by the online working 
sometimes with some of the exercises – e.g. the labelling exercise – when the 
patient became more physically disabled over time as happened in both cases’. – T29
‘One client had significant speech difficulties and did not want a carer to support 
the sessions. Very difficult at times to understand what they were saying over Zoom, 
particularly if the connection was poor’. – T3
‘Hospital admissions, being too unwell to attend sessions requiring cancellations’. 
– T13
‘Pain and fatigue. I worked with one client who was actively deteriorating during the 
intervention, and plans we put in place were heavily affected by worsening fatigue 
and physical functioning’. – T9
‘I think he found many elements acceptable and helpful to think about, but at times 
was unsure of why they were relevant due to him not having any current difficulties’. 
– T23

TABLE 5 Illustrative quotes from plwMND and therapists in the Phase II RCT (continued)
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