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ABSTRACT
Introduction  Post-COVID syndrome (PCS) is an ongoing 
legacy of the SARS-CoV-2 pandemic. Defined as 
symptoms persisting beyond 12 weeks following SARS-
CoV-2 infection unexplained by an alternative diagnosis, 
many individuals continue to experience symptoms for 
months post-infection. Fatigue, breathlessness, cognitive 
difficulties and sleep disturbances are all commonly 
reported, frequently impairing daily functioning and quality 
of life. Acceptance and commitment therapy (ACT), which 
enhances psychological flexibility and supports values-
based behaviour change, has shown effectiveness across 
long-term health conditions. This protocol describes 
the evaluation of Balance-ACT as a novel, adapted ACT-
based intervention to address the complex physical and 
psychological needs of people with PCS.
Methods and analysis  A randomised controlled trial 
(RCT), co-developed with people with PCS, will evaluate 
the efficacy and cost-effectiveness of Balance-ACT for 
PCS. A total of 196 adults with PCS will be recruited from 
specialist long COVID services within secondary care 
across NHS organisations in England and randomised 1:1 
to Balance-ACT or treatment as usual (TAU). Balance-ACT 
consists of 10 therapist-delivered sessions delivered over 
13 weeks. TAU comprises brief educational videos and a 
self-help leaflet for COVID-19 recovery. Outcomes will be 
assessed at 7, 14 and 20 weeks post-randomisation. The 
primary outcome is health-related quality of life, measured 
using the SF-36 Physical Component Score at 14 weeks 
post randomisation. Secondary outcomes include physical 
health-related quality of life at 20 weeks, perceived 
fatigue, clinical global improvement, sleep disturbance, 
cognitive functioning, depressive symptoms, anxiety 
symptoms, post-exertional malaise, breathlessness, 
muscle strength, muscle fatigue and heart-rate variability. 
Mediation analyses will examine whether the intervention 
leads to changes in psychological flexibility, fear-avoidance 
beliefs, damage beliefs, embarrassment-avoidance, 
symptom focusing, muscle strength and physical activity 
and whether these changes are associated with physical 
health outcomes. We will also conduct a nested qualitative 

study to explore participants' views of the intervention. 
Cost-effectiveness will be assessed by comparing health 
and social care service costs and quality of life outcomes 
between Balance-ACT and TAU at 20 weeks.
Ethics and dissemination  Ethical approval has been 
granted by the NHS Camberwell St Giles Research Ethics 
Committee (reference 23/LO/0941). The study results will 
be disseminated in peer-reviewed journals and presented 
at international conferences.
Trial registration number  NCT06231238.

INTRODUCTION
Post-COVID syndrome (PCS), also known as 
‘long COVID’, emerged as a public health 
concern following SARS-CoV-2 infection.1 
The National Institute for Health and Care 
Excellence (NICE) defines PCS as signs and 
symptoms that develop during or after an 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study uses a robust randomised controlled trial 
design.

	⇒ The intervention is explicitly theory-driven, target-
ing both behavioural and physiological mechanisms 
associated with post-COVID syndrome (PCS), which 
enhances its conceptual and clinical relevance.

	⇒ The inclusion of a formal health economic eval-
uation enables assessment of the potential cost-
effectiveness of the intervention within National 
Health Service, supporting its translational value.

	⇒ The study will generate a large and comprehensive 
dataset incorporating both psychological and physi-
ological outcome measures, enabling a multidimen-
sional assessment of PCS and treatment response.

	⇒ Participant engagement and retention may present 
challenges due to the fluctuating and heteroge-
neous nature of PCS symptoms, which could affect 
adherence over time.
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infection consistent with COVID-19, which continue for 
more than 12 weeks, without an alternative explanation.2 
The latest self-reported (and uncontrolled) estimates 
from the Office for National Statistics (March 2024) indi-
cated that 2 million people in the UK were experiencing 
ongoing symptoms of PCS, 75% of whom report that 
symptoms adversely affected their day-to-day activities.

The most common reported symptoms of PCS are 
fatigue, breathlessness, cognitive impairment and sleep 
disturbances, which all substantially impair daily func-
tioning, employment and health-related quality of life.3–5 
These symptoms are associated with increased health-
care visits, including frequent medical appointments and 
hospital attendance.6 Although PCS imposes a burden on 
individuals and healthcare services, there are currently 
few established treatments for the condition, leaving 
many patients feeling unsupported and isolated.7

Recent research by Fernandez-de-las-Peñas et al8 under-
scores the complex and multifactorial nature of PCS, 
highlighting substantial variability in symptom presenta-
tion and the influence of pre-existing health conditions 
on symptom persistence and severity. Identified risk 
factors for the development of PCS include female sex, 
greater comorbidity and higher levels of psychological 
distress.9–11 Conversely, the severity of COVID-19 infection 
may not predict the development of PCS, and individuals 
with initially mild infections also appear susceptible to 
persistent symptoms.12 This clinical uncertainty compli-
cates diagnosis and treatment planning, reinforcing the 
need for flexible interventions that address both the phys-
ical and psychological dimensions of the condition.13

Guidelines from NICE recommend a multidisciplinary 
rehabilitation approach to PCS, recognising the need 
for holistic, person-centred interventions.2 Emerging 
evidence is beginning to identify potentially beneficial 
interventions.2 A recent systematic review14 reported 
moderate certainty that cognitive behavioural therapy 
(CBT) and combined physical and mental health (MH) 
rehabilitation programmes are likely to improve symp-
toms of PCS. Despite these promising findings, the 
evidence base remains limited, and further rigorous eval-
uation of accessible interventions is warranted. A ther-
apeutic model that may be particularly relevant in this 
context is acceptance and commitment therapy (ACT), 
a behavioural intervention that aims to increase psycho-
logical flexibility by helping individuals accept difficult 
thoughts and feelings while engaging in actions aligned 
with their personal values. ACT has demonstrated effec-
tiveness in improving functioning and well-being in 
people with long-term health conditions.15 Previous 
work demonstrates that ACT supports individuals to 
accept ongoing symptoms that may not be controllable 
while engaging in meaningful, values-based behaviour 
change.16

We co-developed an intervention using ACT integrated 
with the principles of homeostasis, the self-regulating 
process by which individuals maintain psychological and 
physiological stability in response to internal and external 

changes,17 called Balance-ACT.18 As disruptions in homeo-
static processes may contribute to PCS symptoms,19–22 
the intervention is aligned with the principles of ACT 
(mindfulness strategies and values-based goal setting) 
alongside helping individuals to establish balance, regu-
lating behaviours such as sleep and physical activity and 
reducing stress. Improving sleep and reducing stress may 
indirectly support homeostasis, given their influence on 
multiple physiological systems.23–27 Mindfulness has also 
been shown to improve sleep, self-reported fatigue and 
cognitive function, which are frequently impaired in 
PCS.28 29

To ensure acceptability, Balance-ACT was co-developed 
with patients and healthcare professionals through qual-
itative interviews18 30 and a patient and public involve-
ment (PPI) advisory group. This paper presents a study 
protocol for Balance-ACT as a novel ACT-based interven-
tion that is specifically tailored to address the complex 
needs of people with PCS.

Trial objectives
The Balance-ACT trial will assess the efficacy and cost-
effectiveness of Balance-ACT (see ‘Main research 
question’).

Main research question
What is the efficacy and cost-effectiveness of Balance-ACT 
as a novel psychological intervention versus treatment as 
usual (TAU, ie, videos and self-help leaflet for COVID-19) 
in people with PCS.

Research objectives
Primary objective
To investigate the impact of Balance-ACT on self-reported 
physical health-related quality of life, assessed using the 
Physical Component Summary (PCS) of the 36-item 
Short Form Health Survey (SF-36) compared with TAU 
in people with PCS, at 14 weeks post randomisation.

Secondary objectives
To investigate the impact of Balance-ACT self-reported 
outcomes (physical health-related quality of life 
(measured at week 20), perceived fatigue, clinical global 
improvement, sleep disturbance, cognitive functioning, 
anxiety symptoms, depressive symptoms, post-exertional 
malaise and breathlessness) and physical measurements 
(muscle strength, muscle fatiguability and heart-rate vari-
ability) and cost-effectiveness, compared with TAU in 
people with PCS at 14 weeks post randomisation.

Mechanistic (mediator) objectives
To examine potential mechanisms through which 
Balance-ACT may influence physical health outcomes 
by examining whether changes in mediators at week 7 
(adjusted for baseline) mediate the association between 
treatment allocation and physical health (SF-36 PCS) at 
14 weeks post randomisation. Please note that these will 
be reported in a secondary trial paper.

Mediators include:
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	► Psychological flexibility measured using the Compre-
hensive Assessment of Acceptance and Commitment 
Therapy Processes (CompACT).

	► Cognitive and behavioural responses to symptoms, 
including fear avoidance, damage beliefs, embarrass-
ment avoidance and symptom focusing, measured 
using the Cognitive and Behavioural Responses Ques-
tionnaire—Short Form (CBRQ-SF).

	► Muscle strength assessed using handgrip strength.
	► Physical activity measured using the International 

Physical Activity Questionnaire—Short Form 
(IPAQ-SF).

It is hypothesised that Balance-ACT will improve psycho-
logical flexibility, reduce maladaptive cognitive and behav-
ioural responses to symptoms, increase muscle strength 
and increase physical activity, which will subsequently be 
associated with improved physical health related quality 
of life.

Exploratory moderator objective
To examine whether baseline post-traumatic stress 
disorder symptoms, measured using the PTSD Checklist 
for DSM-5 (PLC-5), moderate the effect of Balance-ACT 
on physical health (SF-36 PCS) at 14 weeks post 
randomisation.

Exploratory measurement objective
To explore the associations between objective and subjec-
tive measures of sleep, fatigue, breathlessness and muscle 
strength.

Process evaluation objectives
To evaluate the implementation of the Balance-ACT 
intervention by:

	► Assessing treatment fidelity.
	► Exploring the acceptability of Balance-ACT 

through semi-structured qualitative interviews with 
participants.

Health economic objective
To estimate the cost-effectiveness of Balance-ACT vs TAU 
interventions.

METHODS
Study status
Recruitment for this trial began on 04 June 2024. The 
estimated date for primary completion is 30 May 2026, 
and the final study completion is expected by 01 August 
2026.

Trial design
A single-blind randomised controlled trial (RCT).

Method
196 participants with a diagnosis of PCS will be recruited 
from specialist long COVID services within secondary 
care across seven London National Health Service (NHS) 
Trusts. Participants will be individually randomised with 

a 1:1 allocation ratio to Balance-ACT or TAU. Follow-up 
assessments will be conducted at 7, 14 and 20 weeks post 
randomisation.

Setting
This is a single-centre trial conducted at King’s College 
London (KCL). Participants are given the option of 
receiving the intervention either face-to-face at KCL or 
via Teams, according to their preference, and this will be 
recorded.

Target population
Inclusion criteria

	► Age 18 years or older.
	► PCS diagnosis as defined by NHS/NICE (ie, symp-

toms that develop during or after an infection 
consistent with COVID-19, which continue for more 
than 12 weeks and are not explained by an alterna-
tive diagnosis). A checklist will be used by the research 
assistants to ensure participants fulfil the diagnostic 
criteria as per the NICE guidelines.

	► Ability to travel to the research site for the study 
assessments.

	► Having registered with a general practitioner (GP) in 
the UK and consent to provide their details for the 
study team to contact.

	► Ability to provide informed consent.
	► Ability to read and write English.

Exclusion criteria
	► Current diagnosis of an active major MH disorder 

likely to interfere with participation.
	► Unstable alcohol/drug dependency.
	► Unstable complications associated with long COVID.*
	► Past hospitalisation for COVID-19.
	► Current or recent participation in other treatment 

intervention studies (<4 weeks after completion).
	► Currently receiving psychological support or 

psychotherapy.
	► Pregnancy.
*Unstable complications associated with PCS were 

predefined by the study’s respiratory physician as condi-
tions that would make participation unsafe or interfere 
with trial procedures. This checklist was applied by the 
Research Assistants during screening, and any unclear 
presentations were discussed with the respiratory physi-
cian to ensure appropriate eligibility decisions.

Participants who meet exclusion criteria for electrical 
stimulation (eg, pacemaker/defibrillator or implanted 
neurostimulator/infusion device; artificial hip/knee 
replacement) will be excluded from the physical tests 
requiring electrical stimulation but will be able to take 
part in the remaining study interventions and assess-
ments. These participants will be discussed with a senior 
member of the study team prior to inclusion and the 
outcome documented in the participant’s case report 
form (CRF).
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Withdrawal criteria
Participants will be withdrawn from the trial if there are 
any concerns regarding their continued willingness or 
ability to provide informed consent. Participants may 
withdraw from the study at any point of the trial without 
stating a reason. Participants wishing to withdraw can 
inform either a member of the research team, comprising 
the research assistants and trial coordinator, or their 
Balance-ACT therapist. This information will be commu-
nicated to the trial coordinator, who will discuss the avail-
able withdrawal options with the participant and complete 
the relevant withdrawal documentation. Participants may 
choose to (1) withdraw from all aspects of the study and 
treatment; (2) discontinue treatment but continue partic-
ipating in research follow-up assessments; (3) continue 
treatment while withdrawing from the research follow-up 
assessments or (4) where appropriate, continue contrib-
uting data to the primary outcome measure only. The 
trial coordinator will ensure that the relevant members 
of the research team are informed of the participant’s 
decision. Participant withdrawal forms will be used to 
document withdrawals and, where possible, the reason 
for withdrawal.

Planned intervention: Balance-ACT
Balance-ACT is a structured psychological therapy, with 
flexible/individualised elements, based on ACT, specifi-
cally designed to support individuals experiencing PCS. 
Rooted in ACT principles, Balance-ACT supports individ-
uals in accepting what they cannot change while commit-
ting themselves to the things they value and can change 
(ie, meeting their goals in life and doing these alongside 
symptoms and distress within reason).

Structure and delivery
Balance-ACT consists of 10 sessions, delivered over a 
13-week period. Sessions will be of 60 min duration and 
conducted weekly. The intervention will be delivered 
face-to-face or remotely (ie, via Microsoft Teams or tele-
phone), allowing accessibility for participants experi-
encing fatigue and mobility challenges associated with 
PCS. Participants in the TAU group will receive a self-help 
leaflet for COVID-19 recovery, along with a document 
containing links to 10 brief educational videos supporting 
recovery after COVID-19.

Patient and public involvement
The intervention has been co-developed with individ-
uals with lived experience of PCS through qualitative 
interviews18 30 and a PPI advisory group. These insights 
have shaped the session structure, language and delivery 
format to ensure feasibility and relevance. In addition, 
a PPI member with lived experience of PCS is involved 
throughout the study and attends regular study meet-
ings, including the Trial Steering Committee and Trial 
Management Group. Their contributions have informed 
the development of participant-facing materials, recruit-
ment approaches, choice of outcome measures and 

dissemination planning, and they continue to provide 
input throughout the study to ensure that the research 
remains sensitive to the needs and experiences of people 
living with PCS.

Therapy training
Training was delivered via interactive workshops over 
5 days to three therapists (one occupational therapist and 
two physiotherapists), all with experience of working with 
people with physical persistent symptoms or PCS. Thera-
pists were informed of the trial protocol which included 
information on how to deal with any protocol violations 
and confidential storage of audio/video recordings. 
Throughout the trial, all records of the therapy sessions 
will be kept in accordance with the clinical service in 
which participants are recruited from and in accordance 
with professional guidelines.

Therapy supervision
All therapists will receive monthly group supervision 
and ad hoc 1:1 supervision to ensure adherence to the 
intervention. During supervision, therapists will have the 
opportunity to discuss clinical issues that are problematic 
or challenging. In addition, the supervision will check 
that the manual is largely being followed and ensure that 
the quality of therapy is sustained.

Treatment fidelity
All therapy sessions will be audio/video recorded for 
treatment fidelity during the trial. A proportion of 
recordings will be analysed by two independent clini-
cians, trained in ACT, once the trial has been completed. 
As there is no universally applicable ACT fidelity measure-
ment, and the most widely used measurement31 has not 
been comprehensively validated, fidelity to the therapy 
will be assessed using the adapted ACT fidelity measure 
(ACT-FM)32 in conjunction with a bespoke Balance-ACT-
specific rating scale. The bespoke Balance-ACT-specific 
rating scale includes three intervention-specific items: 
(1) therapist-delivered therapy consistent with the Balance-ACT 
intervention logic model (addressing the regulation of sleep, 
activity, stress and emotions); (2) therapist-supported routines, 
long-term habit formation and behaviour change in line with 
Balance-ACT targets; and (3) the intervention delivered aimed 
to restore balance physiologically and psychologically. Each item 
will be rated on a 5-point scale (0–4), where 0 indicates 
the behaviour did not occur despite being relevant or 
necessary for the session; 1 indicates the therapist rarely 
enacted the behaviour; 2 indicates the therapist some-
times enacted the behaviour; 3 indicates the therapist 
consistently enacted the behaviour and 4 indicates the 
therapist consistently enacted the behaviour with a high 
degree of skill. The bespoke rating scale was developed 
by the chief investigator (CI), who is an ACT therapist, as 
well as the therapist supervisor and trainer.

Intervention adherence
The therapists will record how many Balance-ACT sessions 
out of 10 the participant attended, session modality 
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(face-to-face, video link or telephone) and whether any 
adverse events occurred. At the end of therapy, the ther-
apist will also score how well the participant adhered 
to therapy on a 4-point Likert rating scale: participant 
change, participant adherence to in-between sessions 
work and the degree to which the participant accepted 
the model of therapy.

If participants do not attend a session, the therapist 
will contact the participant by telephone to ascertain the 
problem regarding attendance and will discuss options 
regarding how to proceed. This process will be followed 
up by an email should the participant not respond.

Recruitment
Participants will primarily be recruited from specialist 
long COVID services within secondary care across NHS 
organisations in England, including King’s College 
Hospital NHS Foundation Trust, South London and 
Maudsley NHS Foundation Trust, Guy’s and St Thomas’ 
NHS Foundation Trust, Bromley Healthcare, Central and 
North West London NHS Foundation Trust, University 
College London Hospitals NHS Foundation Trust and 
Whittington Health NHS Trust.

Study procedure
Interested participants will be asked to sign an agreement 
to be contacted by the research team. The research assis-
tants will then be responsible for screening patients to 
check trial eligibility. Eligible patients will be provided 
with verbal and written information on the trial. To 
formally enrol, patients will be required to complete a 
signed informed consent form. The participant informed 
consent form is available in online supplemental file 
1. Informed consent will be obtained by appropriately 
trained members of the research team. Once consent 
is obtained, they will be asked to complete the baseline 
assessment, which consists of psychological and physical 
components. Participants will then be randomised to one 
of two arms: Balance-ACT or TAU (an information leaflet 
for COVID-19 and a link to 10 videos available online, 
developed by the South East London Long COVID 
Programme, Guy’s and St Thomas’ NHS Foundation 
Trust).

Outcomes will be assessed at 7, 14 and 20 weeks after 
randomisation. Figure  1 provides a Consolidated Stan-
dards of Reporting Trials (CONSORT) diagram, outlining 
the journey of all participants through the trial.

Randomisation
Following verbal and written consent, participants will 
be randomised in a 1:1 ratio to one of the two trial arms 
(Balance-ACT or control group (TAU)) within 48 hours 
of completing the baseline assessment. The randomisa-
tion will be conducted by the unblinded study coordinator 
using the King’s Clinical Trial Unit (KCTU) randomisa-
tion system. The randomisation system will be managed by 
the KCTU and will be hosted on a server within KCL. The 
system will employ block randomisation with randomly 

varying block sizes. The details needed for randomisation 
(month and year of birth, initials and unique participant 
identity number) will be held in a dedicated database. 
Following randomisation, the unblinded study coordi-
nator will inform participants of their allocation group 
by telephone and within one working day. Following allo-
cation to the treatment group, the study coordinator will 
inform the therapists who will contact the participant to 
arrange the first session.

Proposed sample size
A total sample size of 196 participants (98 per arm) 
will be recruited to allow for 15% attrition. This sample 
provides 80% power to detect a minimally clinically 
important effect size (Cohen’s d) of 0.4 at a two-sided 
5% significance level. The target effect size is informed 
by existing literature, including a trial of CBT for long 
COVID reporting an effect size of 0.34 on the SF-36 
physical functioning (PF) subscale.33 The anticipated 
attrition rate was informed by clinical experience within 
participating specialist PCS services, where patients 
were actively seeking treatment for persistent symptoms. 
They were considered likely to remain engaged with 
both the intervention and study follow-up procedures. 
To minimise the impact of missing data, all reasonable 
efforts will be made to retain participants and to ensure 

Figure 1  Planned Consolidated Standards of Reporting 
Trials (CONSORT) flow diagram illustrating participant flow 
through the Balance-acceptance and commitment therapy 
(Balance-ACT) trial from screening and eligibility assessment 
to randomisation, allocation and follow-up.
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completion of at least the primary outcome measure in 
instances where participants discontinue further involve-
ment in the study.

Data management
Patient data will be pseudo-anonymised, and participants 
will be given a unique participant number that will be 
used for identification purposes. Identifiable information 
(eg, name, contact details) will be filed securely in a sepa-
rate password-protected document on the KCL OneDrive. 
Data will be stored in line with the General Data Protec-
tion Regulation (UK GDPR) and the Data Protection 
Act and archived according to Sponsor requirements. A 
web-based electronic data capture (EDC) system will be 
designed (MACRO). The EDC will be created in collab-
oration with the trial statistician and the CI and will be 
maintained by the KCTU for the duration of the project. 
The EDC will be hosted on a dedicated server within 
KCL. Data entry and management will be undertaken by 
the research assistants, and random checks will be under-
taken by the study coordinator. The CI will be the custo-
dian for the trial dataset.

Blinding
All research assistants assigned to collect outcome data 
will be blinded to participants’ allocated arm. The CI 
(TC) will also be blinded to allocation. The senior statis-
tician will be blinded until review of the statistical report; 
the trial statistician was initially blinded, then became 
unblinded from preparing Data Monitoring and Ethics 
Committee and Trial Steering Committee (DMEC/TSC) 
reports from May 2025. The study coordinator and the 
Balance-ACT therapists are the only other members of the 
study team who will be unblinded, to ensure the partici-
pants randomised to the intervention receive the inter-
vention in a timely fashion.

Data collection and follow-ups
Outcome measurements will be collected at baseline 
(pre-randomisation) and at 7, 14 and 20 weeks post 
randomisation. A ±21 day window around each scheduled 
follow-up assessment will be permitted for data collec-
tion. Participants will be asked to complete self-report 
measures in writing, electronically via Qualtrics, or in 
special circumstances, over the telephone. If participants 
decline to complete the full follow-up assessment but 
have not revoked their consent to be followed up, they 
will be asked to fill in only the primary outcome ques-
tionnaires. Participants who do not return their question-
naires will be contacted by the Research Assistants via 
telephone/email to remind them to complete and return 
their questionnaires.

Measures
All measurements are summarised in table  1; subscales 
and detailed descriptions are reported in the ‘Secondary 
outcome measures’ section.

Baseline
1.	 Demographic variables: A number of baseline de-

mographic variables will be collected to describe the 
sample. These variables include gender, age, ethnicity, 
weight, height, occupational status, educational attain-
ment, marital status, living arrangements and details of 
healthcare professional.

2.	 Medical history: Date of PCS diagnosis made by cli-
nician, comorbid MH or physical health conditions, 
current pharmacological (name, type, dose, frequen-
cy, date started) and non-pharmacological treatments 
(type, frequency, date started). NHS number, service 
use, details about past hospital admissions for MH and 
physical health reasons.

3.	 Psychiatric disorders: The Mini International 
Neuropsychiatric interview (7)34 will be used to assess 
the presence of: major depressive episode, panic dis-
order, agoraphobia, social anxiety disorder, obsessive 
compulsive disorder, post-traumatic stress disorder, 
generalised anxiety disorder (modules A, D, E, F, G, 
H, N).

Primary outcome measure
The primary outcome will be assessed using the PCS of 
the 36-item Short Form Health Survey (SF-36) at week 
14. The study will administer the RAND 36-Item Health 
Survey,35 which contains the same items as the SF-36.36 
Scoring will follow the SF-36 manual to compute the PCS. 
The SF-36 is a widely used questionnaire designed to assess 
health-related quality of life.37 It consists of 36 items that 
measure eight different domains of health: PF, role phys-
ical (RP), bodily pain (BP), general health (GH), vitality 
(VT), social functioning (SF), role emotional (RE) and 
MH. These eight domains can be further summarised 
into two distinct concepts: a physical dimension, repre-
sented by the PCS, and a mental dimension, represented 
by the Mental Component Summary (MCS).

Secondary outcome measures
Secondary outcomes to be analysed using formal statistical 
comparisons
The following secondary outcomes will be analysed using 
formal statistical comparisons at weeks 14 and 20, unless 
not collected at week 20 (please see table 1).
1.	 PCS of SF-36 at week 20.
2.	 Fatigue: The Functional Assessment of Chronic Illness 

Therapy Fatigue Scale is a short, 13-item tool that 
measures an individual’s level of fatigue during their 
usual daily activities over the past week. The level 
of fatigue is measured on a four-point Likert scale 
(4=not at all fatigued to 0=very much fatigued).38

3.	 Global improvement: The clinical global improvement 
(Modified Clinical Global Impressions Scale—
Improvement; CGI-I) is a clinician-rated measure 
used to assess how much a patient’s condition has 
improved or worsened compared with a baseline as-
sessment. It is a variation of the standard CGI-I scale, 
commonly used in clinical trials to evaluate treatment 
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Table 1  Screening and data collection across the trial

Procedures/measures
Screening
(preW0)

Baseline
(W0)

Mid-therapy
(W7)

Post
(W14)

Follow-up 
(W20)

Eligibility criteria x

Sociodemographic/medical and illness history x

Mini international neuropsychiatric interview 7 (modules 
A, D, E, F, G, H, N)

x

Height x

Weight/body mass index/resting heart rate/blood 
pressure/SpO2

x x

Post-COVID syndrome recovery (single item) x x x

Adult service use schedule x x

Short-Form 36 Health Survey x x x x

EuroQoL 5D x x x

Modified Clinical Global Impressions Scale—
Improvement

x x

Functional Assessment of Chronic Illness Therapy x x x x

Pittsburgh Sleep Quality Index x x x x

Cognitive and Behavioural Responses Questionnaire—
Short Form

x x x x

Comprehensive assessment of Acceptance and 
Commitment Therapy processes

x x x x

Modified Patient Health Questionnaire 15 x x x x

Work and Social Adjustment Scale x x x x

International Physical Activity Questionnaire—Short 
Form

x x x x

Modified DePaul post exertional malaise questionnaire x x x x

Perceived Deficits Questionnaire x x x x

Montreal cognitive assessment- telephone version x x x

Patient Health Questionnaire 8 x x x x

Generalised Anxiety Disorder—7 x x x x

Post Traumatic Stress Disorder Checklist for DSM 5 x x x

Borg Rating of Perceived Exertion x x

Nijmegen Questionnaire x x x

Modified Medical Research Council Dyspnea Scale/
Dyspnoea-12

x x x

Volitional handgrip strength x x x x

Volitional quadriceps strength x x

Quadriceps activation using twitch interpolation x x

Volitional handgrip muscle fatigue x x

Non-volitional quadriceps muscle fatigue x x

Spirometry and oxygen levels (SpO2) x x

Short Physical Performance Battery: 4 m gait speed/
balance

x x

1 min sit-to-stand test x x

Heart-rate variability via ECG/average heart rate via 
ECG

x x

Treatment satisfaction x

Adverse events x x x x
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effectiveness.39 This is rated on a 7-point Likert scale 
where 1 is very much better and 7 is very much worse.

4.	 Sleep disturbance: The Pittsburgh Sleep Quality Index 
is a widely used self-report questionnaire designed to 
assess sleep quality and disturbances over a 1-month 
period. It is commonly used in research and clinical 
settings to evaluate various aspects of sleep.40 Each of 
the questionnaire’s 19 self-reported items belongs to 
one of seven subcategories: subjective sleep quality, 
sleep latency, sleep duration, habitual sleep efficien-
cy, sleep disturbances, use of sleeping medication and 
daytime dysfunction. Five additional questions rated 
by the respondent’s roommate or bed partner are in-
cluded for clinical purposes and are not scored.40

5.	 Cognitive deficits: The Perceived Deficits 
Questionnaire,41 which assesses self-reported difficul-
ties in attention, retrospective memory, prospective 
memory, planning and organisation, and overall cog-
nitive functioning will be used. Each of the 20 items 
are rated on a 5-point Likert scale (0=never, 4=almost 
always).

6.	 Depression: The Patient Health Questionnaire 8 (PHQ-
8) will be used to monitor and measure the severity 
of depression in participants.42 Each item is rated 
on a 4-point Likert scale (0=not at all; 1=several days; 
2=more than half the days; 3=nearly every day) and 
the total score can range from 0 to 24 where a higher 
score indicates greater depressive severity. The PHQ-
8 is a reliable and well-validated measure of depres-
sion severity.42

7.	 Anxiety: The Generalised Anxiety Disorder—7 
(GAD−7) questionnaire will be used to measure the 
severity of GAD in participants.43 Each item is rated 
on a 4-point Likert scale (0=not at all; 1=several days; 
2=more than half the days; 3=nearly every day), and 
the total score can range from 0 to 21 where a high-
er score indicates greater anxiety. The GAD-7 has 
demonstrated reliable psychometric properties in the 
measurement of anxiety in the general population.44

8.	 Post-exertional malaise: The modified DePaul Post exer-
tional malaise questionnaire45 is a validated self-report 
measure designed to assess post-exertional malaise, a 
hallmark symptom of long COVID. It assesses symp-
tom worsening, time to onset, duration, triggers and 
recovery time. Items are rated on a 5-point Likert 
scale (0=never, 4=very often).

9.	 Breathlessness: Breathlessness was measured using the 
Dyspnoea-12,46 which captures both physical and af-
fective components of breathlessness.

10.	 Muscle strength: Volitional handgrip strength will 
be assessed using a handheld dynamometer in the 
dominant hand. Participants will be seated, shoulder 
adducted, elbow flexed at 90° with the forearm and 
wrist in a neutral position. With the dynamometer in 
hand, the participant will be instructed to squeeze as 
hard as possible. The participant will perform at least 
five sustained (3–5 s) maximal efforts with 60 s of rest 
between repetitions.47

11.	 Muscle fatigue: Handgrip volitional fatigue: A digital 
grip force transducer will be used to assess volitional 
handgrip fatigue in the dominant hand. Using the 
same approach adopted when measuring handgrip 
force, participants will be asked to maintain a grip 
force equal to 50% of their MVC for as long as pos-
sible. Handgrip fatigue will be quantified as the time 
taken for grip force to fall below 40% of their MVC. 
This testing methodology has good reliability and fair 
variability.48

12.	 Heart-rate variability: Heart-rate variability will be 
assessed using root mean square of successive dif-
ferences from analysing 5 min of a 10 min resting 
three-lead ECG. These short-term recordings provide 
a non-invasive measure of autonomic nervous system 
function.49

13.	 Average heart rate: Average heart rate will be assessed 
from 5 min of a 10 min resting three-lead ECG. These 
short-term recordings provide a non-invasive mea-
sure of autonomic nervous system function.

Secondary outcomes to be analysed as part of the health 
economics analysis
1.	 Economic evaluation: The Adult Service Use Schedule 

(AD-SUS)50 is a structured tool designed to collect in-
formation on participants’ use of health and social care 
services, including primary care, MH services, hospital 
contacts, medications and community support. Data 
from the AD-SUS will be used to inform the economic 
evaluation of the intervention.

2.	 Health-related quality of life: The 5-Level EuroQoL 5D 
(EQ-5D-5L) is a reliable and valid tool to measure 
health related quality of life.51 Each dimension (mobil-
ity, self-care, usual activity, pain/discomfort and anxi-
ety/depression) is rated on five levels (1=no problems; 
2=slight problems; 3=moderate problems; 4=severe 
problems; 5=extreme problems). The participant will 
also rate their own perception of their current health 
on a visual analogue scale ranging from 0 to 100, where 
0=the worst health you can imagine and 100=the best 
health you can imagine.51

Secondary outcomes to be reported using descriptive summaries
The following secondary outcomes will be reported using 
descriptive summaries at weeks 14 and 20, unless not 
collected at week 20 (please see table 1).
1.	 Mental health-related quality of life: The MCS of SF-36.35

2.	 Somatic symptoms: The modified Patient Health 
Questionnaire-15 (PHQ-15) will be used to measure 
somatic symptoms.52 Each item is rated on a 3-point 
Likert scale (0=not bothered at all; 1=bothered a lit-
tle; 2=bothered a lot), and the total score can range 
from 0 to 30 where a higher score indicates higher 
symptom severity. The modified PHQ15 is a brief 
well-validated tool for detecting somatisation.52

3.	 Cognitive function: The Montreal cognitive assessment-
telephone version (MoCA-T)53 is a validated screen-
ing tool used to assess cognitive function remotely 
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over the phone. It is based on the standard Montreal 
Cognitive Assessment (MoCA) but adapted for tele-
phone administration. It has a maximum score of 22 
points where higher scores indicate better cognitive 
functioning.

4.	 Functional impairment: The Work and Social 
Adjustment Scale is a 5-item scale used to measure 
the extent to which people’s problems interfere with 
their ability to carry out normal activities, go to work, 
partake in private and social activities and impact on 
relationships.54

5.	 Post-traumatic stress disorder: The Post-Traumatic Stress 
Disorder Checklist for DSM 5 (PCL-5)55 is used to as-
sess the presence and severity of post-traumatic stress 
disorder symptoms.

6.	 Hyperventilation: The Nijmegen Questionnaire56 57 is a 
self-report measure used to assess symptoms associat-
ed with dysfunctional breathing or hyperventilation. 
It captures common symptoms such as breathless-
ness, chest tightness, dizziness and anxiety-related 
sensations, and helps identify individuals who may be 
experiencing hyperventilation syndrome or breath-
ing pattern disorders.

7.	 Breathlessness: Breathlessness was additionally mea-
sured using the Modified Medical Research Council 
Dyspnoea Scale,58 a brief measure of functional 
breathlessness.

8.	 Physical activity: The IPAQ-SF is a widely used self-
report measure for assessing physical activity levels in 
adults. It provides an estimate of total physical activity 
across different domains and is commonly used in re-
search to evaluate physical activity patterns over the 
past 7 days.59 Consists of seven questions about walk-
ing, moderate activity, vigorous activity and sedentary 
time.

9.	 Long COVID recovery: A self-reported single item ques-
tionnaire “Do you consider yourself recovered from 
long COVID?”

10.	 Treatment satisfaction: At week 14, participants will 
complete a brief single-item treatment satisfaction 
question: “How satisfied are you with the treatment 
you received?” Response options range from 1 (very 
satisfied) to 7 (very dissatisfied). This item provides 
a simple global index of participant-perceived treat-
ment acceptability.

Secondary outcomes to be reported in secondary papers
The following outcomes will be reported in secondary 
papers, separate to the primary trial paper.
1.	 Muscle strength: Volitional quadriceps strength will be 

assessed by performing at least five sustained maximal 
voluntary isometric contractions (QMVICs) using a 
dedicated testing chair with the back upright at 90° 
and the knee flexed at 90°. Quadriceps strength will 
be measured in both the dominant and non-dominant 
limbs.60 To assess the degree of voluntary activation 
(VA) during QMVIC, twitch interpolation will be per-
formed during five additional maximal contractions in 

the dominant limb using carbon rubber stimulating 
electrodes placed over the quadriceps femoris.61 An 
interpolated twitch (Tw) will be delivered during the 
QMVIC followed by a potentiated twitch delivered ap-
proximately 2 s after the QMVIC manoeuvre. VA was 
determined as (1 - interpolated Tw/potentiated Tw) × 
100.

2.	 Muscle fatigue: Quadriceps non-volitional fatigue: 
Quadriceps muscle endurance will be assessed non-
volitionally in the dominant leg using transcutaneous 
electrical stimulation applied using the two electrodes 
placed over the quadriceps femoris muscle to assess 
VA. A constant current stimulator will be set to deliver 
300 μs square wave pulses at 30 Hz with a duty cycle of 
250 ms on and 750 ms off for 180 s. The stimulus inten-
sity is adjusted for each participant to elicit an initial 
force equivalent to 30% of QMVIC. Force production 
is measured continuously and the time for quadriceps 
force to fall to 70% of baseline is used as a marker of 
fatiguability.48

3.	 Functional capacity: This will be measured using the 
1 min sit-to-stand test, a validated assessment of lower-
limb function and exercise tolerance.62 Participants 
will be shown the Borg Rating of Perceived Exertion 
Scale63 and asked to rate their perceived breathlessness 
and leg fatigue prior to the start of the test, immediate-
ly after completion of the test, and following 1 min of 
recovery.

4.	 Frailty: Frailty will be assessed using the Short Physi-
cal Performance Battery, which includes the 4 m gait 
speed test, standing balance tests and repeated chair 
stand test.64

5.	Spirometry and oxygen levels (SpO2): Pulmonary func-
tion will be assessed using spirometry conducted 
according to standardised procedures.65 Periph-
eral oxygen saturation (SpO2) will be measured at 
rest using a pulse oximeter.

6.	Cognitive and behavioural responses: A shortened 
18-item version of CBRQ is a valid and reliable 
tool used to assess participants' cognitive and be-
havioural responses to their symptoms.66 Each item 
is measured on a five-point Likert scale, scored 
from 0 (strongly disagree) to 4 (strongly agree) 
where a higher subscale score indicates more un-
helpful cognitions and behaviours. The measure 
comprises six subscales; four are cognitive sub-
scales that assess fear avoidance, damage beliefs, 
embarrassment avoidance and symptom focus-
ing. The remaining two subscales pertain to be-
havioural patterns capturing resting behaviour and 
all-or-nothing behaviour.66

7.	Psychological flexibility: CompACT is a self-report 
questionnaire designed to measure psychological 
flexibility. It comprises 23 items each rated on a 
7-point Likert scale, where 0=strongly disagree and 
6=strongly agree.66 The measure includes three 
subscales: Openness to Experience, Behavioural 
Awareness and Valued Action.
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Statistical analysis
A statistical analysis plan will be developed by the stat-
isticians and agreed with the CI, senior statistician and 
DMEC/TSC before database lock. The analysis will be 
reported in line with the CONSORT guidelines with the 
2018 extension for reporting social and psychological 
intervention trials.66 Descriptive statistics will be used 
to summarise assessments of recruitment, drop-out and 
completeness of therapy.

The analysis will follow intention-to-treat principles 
whereby participants are included in the treatment group 
to which they were randomised. Hypothesis tests will be 
two-sided and estimated treatment effect will be accompa-
nied by a 95% CI. For all analyses, a significance level of 
5% will be used. Methods for handling missing data will 
be prespecified in the ‘Statistical analysis plan.

The primary analysis will be a mixed effects linear 
regression of the PCS of the SF-36. Fixed effects will be 
recruitment source, baseline assessment for the outcome 
under investigation, random allocation, time and 
time*random allocation interactions. Participants will be 
included as random intercepts. For continuous secondary 
outcomes the same approach will be followed, and for 
binary secondary outcomes logistic mixed models will be 
used. The minimum number of therapy sessions for the 
per protocol analysis will be 5.

Mediation analysis
Causal mediation analysis will use parametric regression 
models.67 This will be reported in a secondary paper, 
separate from the primary trial paper.

Mediators include
	► Psychological flexibility measured using CompACT.
	► Cognitive and behavioural responses to symptoms, 

including fear avoidance, damage beliefs, embarrass-
ment avoidance and symptom focusing, measured 
using the CBRQ-SF.

	► Muscle strength assessed using handgrip strength.
	► Physical activity measured using the IPAQ-SF.
For each mediator, we will estimate a linear model with 

random allocation, baseline outcome, baseline mediator, 
and recruitment source as covariates. A separate linear 
model will be estimated for each outcome, including the 
mediator and the same covariates. The indirect effect 
will be calculated by multiplying the effect of random 
allocation on the mediator by the effect of the mediator 
on the outcome, while the direct effect will be the effect 
of random allocation on the outcome, adjusted for the 
mediator.

Moderation analysis
Moderation analyses will involve adding interaction 
terms between random allocation, time and the respec-
tive moderators. The treatment effect difference between 
levels of the moderator will be interpreted as the differ-
ence in estimated treatment effects between participants 
with baseline moderator values of a+1 and a. This will be 
reported in a secondary paper, separate from the primary 

trial paper. Additional exploratory analyses may also be 
conducted to investigate other potential moderators 
of treatment response where clinically or theoretically 
justified.

Participants are offered the option of receiving the 
intervention either face-to-face or via Microsoft Teams. 
Although this factor was not included in the original 
analysis plan, an exploratory moderator analysis will be 
conducted, in a secondary paper, to assess whether treat-
ment effects vary according to mode of intervention 
delivery.

Thematic analysis
The qualitative interviews will be transcribed verbatim 
and analysed inductively using reflexive thematic analysis 
as outlined by Braun and Clarke68 69 following their six-
phase approach. Consistent with Braun and Clark’s later 
work,69 data analysis will be an active and reflexive process, 
with themes developed through interpretative engage-
ment with the dataset rather than emerging passively.

Economic evaluation
A health economics analysis plan will be developed by 
the economists and agreed with the grant holders (CJ, 
ELD, NH, GFR, TN, OCW) before database lock. The 
analysis aims to compare service use and costs between 
Balance-ACT versus TAU and assess the cost-effectiveness 
of Balance-ACT in relation to TAU. Service use data will be 
collected using the AD-SUS and combined with unit costs 
to calculate total health and social care costs. The cost 
of the Balance-ACT intervention will be estimated using 
standard costing procedures. Quality-adjusted life-years 
(QALYs) will be derived from EQ-5D-5L data using the 
NICE recommended approach. Cost-effectiveness will be 
evaluated by combining costs and outcomes, with results 
presented as incremental cost-effectiveness ratios and 
cost-effectiveness acceptability curves.

Internal pilot
The study incorporated an internal pilot phase which 
followed the progression criteria in RCTs.70 The internal 
pilot lasted 5 months and included a two-tiered system, 
as described in table  2, which presents the progression 
criteria. If 30% of participants (60/196) were recruited 
within the first 5 months and at least 85% completed the 
7-week follow-up questionnaire, the trial proceeded as 
planned. If these recruitment and retention targets were 
not met, predefined modifications to study procedures 
would have been considered prior to continuation into 
the main trial.

For the internal pilot phase, the progression criterion 
for recruitment was to enrol 30% of the target sample (60 
participants). A total of 51 participants were recruited 
during this period, falling slightly short of the recruit-
ment target. However, several additional participants had 
already been referred and were in the process of being 
enrolled. Participant retention exceeded the progression 
criterion, with more than 85% of participants completing 
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the 7-week assessment. Recruitment and retention data 
were reviewed by the combined DMEC/TSC, who recom-
mended progression to the main trial. The mean time 
required to complete the questionnaire assessments was 
approximately 1.5–2 hours, while the physical assessment 
took an average of 2 hours. To reduce participant burden, 
particularly among those experiencing fatigue and cogni-
tive difficulties associated with PCS, participants were 
offered the option of completing part of the questionnaire 
battery online. Any questionnaires not completed during 
the assessment visit were required to be completed within 
24 hours to ensure consistency in outcome measurement.

Trial oversight
A combined DMEC/TSC were established to provide 
oversight for this study. The DMEC/TSC is comprised 
of members independent of the study team. Members of 
the DMEC/TSC include independent clinicians, an inde-
pendent statistician and one PPI member with lived expe-
rience of PCS. The DMEC/TSC meets every 6 months 
for the trial duration. The role of the DMEC/TSC is to 
provide oversight for the trial, safeguard the rights of the 
participants and ensure the trial is conducted to rigorous 
standards in line with Good Clinical Practice guidelines. 
The DMEC/TSC also provides advice to the TMG and 
the Sponsor of the trial. The DMEC/TSC has access to 
study data and is responsible for monitoring participant 
safety and trial data. Data extracts are requested by the 
Trial Statistician prior to each DMEC/TSC meeting, who 
prepares reports for the DMEC/TSC.

Procedures for recording and reporting serious adverse 
events
Adverse events (AEs) will be assessed at 7, 14 and 20 weeks 
after randomisation. All serious adverse events (SAEs) and 
serious adverse reactions (SARs) will be reported immedi-
ately to the CI, sponsor and DMEC/TSC. The reporting 
of SAEs will be based on the following criteria: (1) death 
of a participant, (2) life-threatening event, (3) hospital-
isation or prolonged hospitalisation, (4) persistent or 
significant disability or incapacity, (5) significant psycho-
logical distress, (6) the disclosure of illegal activity, (7) 
breaches of security and/or data breaches and (8) 

safeguarding concerns. Given the psychological nature 
of the intervention, anticipated harms are considered 
low risk; however, potential adverse effects may include 
temporary emotional distress or worsening of symptoms 
during participation. Harms may be identified through 
participant self-report, therapist observation or commu-
nication with the research team during study procedures 
and intervention sessions.

The study researchers will discuss any concerns 
about participants’ well-being with the CI (TC) who 
will decide on the appropriate course of action. If 
there are any safety concerns, TC or the respiratory 
physicians (NH, CJ) will be consulted, and the partici-
pant’s healthcare professional (GP) will be contacted. 
If a participant states that they are actively suicidal and 
have plans to harm themselves, they will be assessed by 
a member of the team. A plan will be agreed to ensure 
the safety of the participant. All procedures relating 
to risk management will be conducted in line with the 
policies and procedures of the relevant participating 
NHS Trust from which the participant is recruited. Any 
distress experienced by participants will be formally 
assessed during the in-person study assessments, at 
baseline (W0), mid-treatment (W7), post-intervention 
(W14) and follow-up (W20). Spontaneous AEs reported 
during therapy sessions will also be recorded.

Stopping rules
If deemed necessary, based on either new safety 
information or lack of recruitment, the trial may be 
prematurely stopped by the sponsor, CI, DMEC/TSC 
or Research Ethics Committee (REC). If the study is 
discontinued, participants enrolled onto the study 
will be informed and subsequently data collection will 
stop.

Auditing
The study will be monitored and audited by the study 
sponsors KCL.

Plans for communicating important protocol amendments to 
relevant parties
Amendments will be submitted to the sponsor for 
assessment, categorisation and approval, prior to 

Table 2  Internal pilot two-tiered system

Primary outcomes Green: proceed to main trial

Amber: some adjustments 
may be required before 
proceeding to main trial

Proportion of eligible participants randomised into the study 
within 5 months (12–13 per month)

n=60 (30%) n=37

Participants randomised to Balance-ACT and receiving at 
least one session*

50% 30–49%

Proportion of trial participants completing the 7-week 
questionnaire†

85% 75–84%

*% of those due to have had at least one session.
†% of those where the 7-week questionnaire is due.
ACT, acceptance and commitment therapy.
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submission to the Health Research Authority and 
REC where necessary. The amendment history will be 
tracked via version and date control of the protocol 
and associated documents.

ETHICS AND DISSEMINATION
Research ethics approval
KCL has agreed sponsorship. Ethical approval has been 
granted by the NHS Camberwell St Giles Research Ethics 
Committee (reference 23/LO/0941).

Insurance and indemnity
Standard procedures for insurance of University and 
NHS employees and sites, and NHS patients will apply.

Dissemination policy
The results will be presented to healthcare professionals 
nationally and internationally and published in peer-
reviewed journals. If the intervention is more effective 
than the control, we plan to offer training workshops 
to clinical services within the NHS. We will provide lay 
summaries to charities and the public via websites that 
already disseminate information on PCS.

Availability of data and materials
The final trial dataset will be anonymised and available 
upon reasonable request to the corresponding authors 
once all analysis is complete.

DISCUSSION
PCS presents an ongoing public health challenge, with 
many affected individuals experiencing persistent symp-
toms that impair daily functioning, employment and 
healthcare utilisation. Despite this substantial burden, 
effective treatments remain limited, highlighting the 
urgent need for evidence-based interventions and 
rigorous studies assessing the effectiveness of available 
care.

This paper outlines the study protocol for a RCT evalu-
ating the efficacy and cost-effectiveness of a novel psycho-
logical intervention for PCS. By targeting the behavioural 
and physiological mechanisms underlying PCS symp-
toms, Balance-ACT aims to enhance quality of life and 
overall functioning. Importantly, the intervention is not 
designed to address all underlying causes of PCS; rather, 
it seeks to support individuals in developing adaptive 
coping strategies and engaging in meaningful activities to 
facilitate recovery. If effective, this intervention could not 
only improve patient outcomes but also yield long-term 
economic benefits for the NHS.

Strengths and limitations of the study
The study has several strengths, including its randomised 
controlled design and the use of a theory-driven inter-
vention targeting both behavioural and physiological 
processes associated with PCS. The inclusion of a health 
economic evaluation will also enable assessment of the 

potential cost-effectiveness of the intervention within 
NHS services.

Several limitations should also be considered. Partici-
pant retention and intervention adherence may be chal-
lenging given the fluctuating and heterogenous nature 
of PCS symptoms. Follow-up completion and interven-
tion adherence will be recorded and summarised, and 
sensitivity analyses (including a per protocol analysis) 
will be conducted to explore the impact of intervention 
adherence. In addition, the study relies primarily on 
self-reported outcome measures, which may introduce 
reporting bias. Variability in symptom severity and presen-
tation across participants may also influence treatment 
response and interpretation of findings. Strategies such 
as flexible participation (e.g. remote follow-up options 
and scheduling flexibility) and tailored intervention 
delivery have been incorporated to mitigate these chal-
lenges; however, these factors should be considered when 
interpreting the study outcomes.

As participants and therapists cannot be blinded to 
treatment allocation, there is a potential for expectancy 
bias, particularly for self-reported outcomes such as the 
SF-36 Physical Component Score, which is a self-reported 
measure of health-related quality of life. Importantly, 
participant expectations may influence outcomes in 
either direction, as individuals may hold positive, neutral, 
or negative beliefs regarding the likely effectiveness of the 
intervention. Similarly, participants allocated to TAU may 
have either positive or negative expectations regarding 
their recovery. To minimise the risk of bias, outcome 
assessors and the CI remain blinded to treatment allo-
cation. The research team will also maintain a position 
of equipoise throughout recruitment, informing partici-
pants that there is genuine uncertainty regarding the rela-
tive effectiveness of the study intervention. To facilitate 
interpretation of the results, both subjective and objec-
tive outcome measures will be reported, and associations 
between these measures will be explored. Examining the 
extent to which self-reported improvements correspond 
with objective indicators of functioning will provide addi-
tional insight into the robustness of the observed treat-
ment effects.

A further limitation relates to the inability to distinguish 
the specific effects of the Balance-ACT intervention from 
the non-specific effects associated with regular therapist 
contact. Participants allocated to the intervention receive 
up to ten therapist-delivered sessions over 13 weeks, 
whereas those in the TAU group receive substantially less 
contact with healthcare professionals. Consequently, any 
observed benefits may reflect, in part, the effects of thera-
peutic attention, support, validation and ongoing engage-
ment rather than the specific therapeutic components of 
Balance-ACT itself. This is an inherent limitation of prag-
matic trials comparing a complex intervention with usual 
care. Findings will therefore be interpreted with caution, 
and any observed treatment effect will be considered as 
representing the combined impact of the intervention 
and the additional therapist contact. Further research 
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may benefit from the inclusion of an attention-matched 
comparator to better isolate the specific effects of the 
intervention.

If effective, the findings could inform future clinical 
guidelines and support the development of tailored 
interventions for PCS. Further research will be needed 
to explore the long-term sustainability of intervention 
effects and explore potential integration with other treat-
ment approaches, including pharmacological options.
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