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Abstract

Background Breaking Free Online (BFO), a computer-assisted therapy (CAT) program for substance use disorders
(SUD), has been available across UK treatment services for the past decade and has demonstrated efficacy. The Covid-
19 pandemic has contributed to digital and ‘telehealth’approaches to healthcare delivery becoming more common
and accepted, and has in parallel, increased numbers of referrals to SUD services because of the impact pandemic-
related stress has had on substance using habits in the general population. Digital and telehealth approaches, such as
BFO, have the potential to support the treatment system to meet this increased demand for SUD services.

Methods Parallel-group randomized controlled trial of eight-week BFO as an adjunct to standard treatment for

SUD, in comparison to standard treatment only, at a National Health Service (NHS) Mental Health Trust in North-West
England. Participants will be service users aged 18 years and over with demonstrable SUD for at least 12-months.
Interventional and control groups will be compared on multiple measures from baseline to post-treatment assess-
ment at eight-weeks, and then three and six-months follow-up. Primary outcome will be self-reported substance use,
with secondary outcomes being standardized assessments of substance dependence, mental health, biopsychosocial
functioning and quality of life.

Discussion This study will examine whether BFO and telehealth support, when delivered as an adjunct to standard
SUD interventions, improves outcomes for services users receiving NHS SUD treatment. Findings from the study will
be used to inform both developments to the BFO program and guidance around augmenting the delivery of CAT
programs via telehealth.

Trial registration registered with ISRCTN on 25th May 202 1—registration number: 13694016. Protocol version: 3.0 05th
April 2022. Trial status: This trial is currently open to recruitment—estimated to be completed in May 2023.
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Introduction

Computer-assisted therapies (CAT) provide access to
interventions, such as cognitive-behavioral therapy
(CBT), via the internet. CAT can widen access to treat-
ment, be more cost-effective than in-person therapy [1,
2] and optimize treatment fidelity [3]. Meta-analyses
demonstrate CAT to be as effective at reducing self-
reported levels of anxiety and depression as standard in-
person treatments, and superior to waiting list and active
control conditions [4—7]—subsequently, CAT is recom-
mended by the UK National Institute for Health and Care
Excellence (NICE) [8].

The evidence-base for CAT for substance use disorders
(SUD) has been growing for over a decade e.g. [9-11].
Accessing interventions online may overcome specific
barriers to accessing SUD services including shame and
stigma [12]. Breaking Free Online (BFO) is a tailorable
CAT program to support recovery from SUD, which has
been delivered via UK community services for the past
12-years, and in UK criminal justice services for the past
eight years. And since 2019, BFO has been delivered in
both Canadian community and US correctional settings.
BFO can be delivered as a ‘self-help’ program or as a
structured practitioner-facilitated program and contains
12 core evidence-based ‘behavioral change techniques’
(BCTs) [13], which are informed by CBT [14], relapse
prevention [15], mindfulness [16], and motivational
enhancement [17]. BFO has been designed to comple-
ment and augment standard treatments for SUD such
as key-working, counselling and medications, and due
to its digital nature, can extend access to evidence-based
interventions outside of usual treatment service operat-
ing hours, which are usually Monday through Friday,
between the hours of 9am and 5pm.

Research around the efficacy of BFO has demon-
strated significant reductions in substance use, substance
dependence, depression and anxiety, and biopsychosocial
impairment, and improvements in quality of life—these
studies have been conducted with people using opiates
[18], cannabis [19], alcohol [20] and methamphetamine
[21]. BFO studies have also been conducted in multiple
treatment settings, including eTherapy ‘dual diagnosis’
mental health services [22, 23] and in UK [24, 25] and US
[21] prisons. Research has also indicated that users follow
tailoring advice provided by the program [26] and has
also demonstrated a ‘dose response’ [19, 25, 26]. Baseline
clinical characteristics of individuals engaging with the

program have been demonstrated to be associated with
engagement and outcomes [18, 20, 27].

A significant barrier to accessing in-person SUD ser-
vices since March 2020 has been the impact of soci-
etal lockdowns to curb transmission of ‘severe acute
respiratory syndrome coronavirus-2’ (SAR-CoV-2), or
‘COVID-19: Social isolation throughout the pandemic,
a known risk factor for SUD [28], may not have only
potentially increased the vulnerability of individuals
already living with SUD, but also increased the num-
bers of people with SUD. Figures published by the char-
ity Alcohol Change UK indicate that COVID-19 has
had a detrimental effect on drinking habits in the UK,
with one in five individuals reporting increased alco-
hol consumption after the lockdown measures were
introduced—this represents 8.6 million adults [29].
Studies conducted during the pandemic indicate that
this increased consumption is associated with greater
depression, anxiety and stress [30].

Despite the relative success of the COVID-19 vac-
cine roll-out in the UK, and the subsequent easing
of social distancing restrictions, healthcare services
appear to have been transformed for the long-term as
a result of the pandemic, with providers continuing to
use remote digital and telehealth approaches to deliver
their services going forward [31]. This, alongside the
increased numbers of people presenting to SUD treat-
ment services because of changing substance use habits
during the pandemic, mean research into the ability of
digital treatment to effectively meet treatment demand
is timely. A systematic review conducted before the
COVID-19 pandemic demonstrated that when SUD
services are delivered via telehealth approaches, they
can provide an effective alternative to in-person ser-
vices, especially during times when access to services
is limited [32]. In addition, a study conducted during
the pandemic has suggested that SUD services found
telehealth approaches relatively easy to implement
when in-person services were restricted, and that these
approaches were important in ensuring service users
could continue to access services [33]. Additionally,
previous research into the efficacy of using a telehealth
approach to deliver BFO prior to the pandemic sug-
gested significant improvements in mental health and
social functioning [22, 23].

This research highlights the need for substance use
interventions that are able to (i) target novel illicit sub-
stance use, which may continue to rise as the pandemic
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runs its course, (ii) be delivered in ways that do not rely
on service users accessing them via in-person appoint-
ments, which may be particularly important given the
increased demand for services due to the impact of the
pandemic, (iii) be rapidly upscaled in order to meet the
increasing numbers of individuals seeking help for their
substance use, and (iv) address the concurrent mental
health difficulties that often occur alongside substance
use. BFO has therefore been identified as a potential
adjunct to standard treatment that may satisfy these
unmet needs.

Objectives

This study will examine the efficacy of BFO when deliv-
ered as an adjunct to standard treatment—BFO will be
delivered via a telehealth model in which participants
accessing the program will receive fortnightly ‘recovery
check-in’ phone calls from their SUD treatment service.
Outcomes for this interventional group will be compared
to those of a control group receiving standard treatment
only.

Methods

Trial design

Randomized, open-label, parallel-group, longitudinal
randomized controlled superiority trial of (i) BFO deliv-
ered via a telehealth model plus standard treatment
(intervention group), versus (ii) standard treatment only
(active control group). This will be a comparison study of
eight-week treatment periods in both the interventional
and control groups.

Study setting

This study will be conducted at a single site within an
NHS Mental Health Trust in North-West England. This
Trust serves approximately 53,000 service users a year,
and the clinical site where the study will be conducted
usually receives approximately 2400 referrals of service
users with SUD annually, with approximately 1500 of
these referrals receiving structured treatment. The Trust
provides a range of services for people with SUD includ-
ing six rehabilitation units, community outreach and
young person teams, and a citywide Recovery Pathways
service.

Participants

Participants will be service users currently in treatment
for SUD who meet the following inclusion criteria: (i)
aged 18 years or above, (ii) experiencing problem alcohol
and/or drug use for>12 months requiring treatment, as
determined by clinical personnel at the service, (iii) will-
ing to comply with an eight-week treatment program for
problem alcohol and/or drug use, (iv) willing to provide
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outcome measures post-treatment, and at three and six-
months follow-up, (v) able to read, write and communi-
cate in the English language, (vi) willing and able to access
an internet enabled device for the eight-week treatment
period, (vii) willing and able to give informed consent for
participation in the study, and capable of understanding
and complying with protocol requirements.

Exclusion criteria are as follows: (i) under 18 years of
age, (ii) participation in any other alcohol and/or drug
related clinical studies within 12 months prior to date of
consent, (iii) detention under the Mental Health Act, (iv)
clinically significant intellectual or developmental dis-
ability which may impair ability to engage with BFO and/
or complete the necessary assessment measures included
in the methodology, (v) pregnancy (as self-reported), (vi)
previous use of BFO to address drug or alcohol use within
the past 12-months.

The projected sample size will require 61 evaluable par-
ticipants in each of the two treatment groups (interven-
tional and control) to achieve enough observed power
(assuming an observed power of 0.80 with a=0.05) with
an allowance of 50% attrition at three and six-months fol-
low-up, in order to detect a medium effect size (d <0.50).
Therefore, to obtain a total of 122 evaluable participants,
it is estimated that a total of 183 participants will need to
be recruited and screened. These estimations have been
based on previous alcohol and drug studies size sam-
ples [8], some of which have used longitudinal statistical
analyses.

Recruitment

Participants will be recruited from Greater Manches-
ter Mental Health NHS Foundation Trust’s (GMMH’s)
patient population. GMMH practitioners and clinicians
will identify potential participants who may meet trial
inclusion criteria, and potential participants will be pro-
vided with an approved Patient Information Sheet. If the
individual wishes to enroll in the trial, a member of the
research team will obtain consent from the individual, at
which point eligibility will be determined prior to ran-
domization. A member of the research team within the
participating organization who is qualified by education,
training or experience, will conduct informed consent
procedures.

Interventions

Participants in the intervention group will be encour-
aged to spend one-hour per week working on BFO for
the eight-week treatment period. Online access to BFO
is granted via the activation of an online account using
a ‘service code’ provided by the study team. Participants
must agree to a Terms and Conditions of Use when they
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activate their account, which is in accordance with the
Participant Information Sheet and Informed Consent
Form and conforms to the United Kingdom General Data
Protection Regulation (GDPR).

Upon account activation, each participant will be
required to complete a baseline assessment of their sub-
stance use and dependence, and their wider biopsycho-
social functioning. Included in this assessment is the
‘Recovery Progression Measure’ RPM: [34, 35], which
measures levels of functioning across six biopsychoso-
cial domains. BFO then uses these data to populate a six-
domain model (see Fig. 1), the ‘Lifestyle Balance Model’
LBM: [36]. The LBM acts as a clinical formulation to help
the user understand the specific issues and domains of
functioning that may be implicated in their substance use
and provides access to the clinical content of the program
(See Table 1).

Based on RPM scores, each of the domains of the
LBM are colored either green, amber, or red, indicat-
ing respectively, ‘little, ‘moderate’ or ‘significant’ impair-
ment. Tailoring advice then guides the user to complete
clinical content of the program that is able to address the
domains of their functioning in the LBM where they may
be experiencing the greatest levels of impairment (amber
and red domains of the LBM). Individuals are able to
address these domains of functioning by completing the
12 main BCTs included in the program (see Table 1).
Every two-weeks BFO prompts each user to complete a
mandatory ‘Progress Check’ assessment, which is com-
prised of the same items as the baseline assessment.
Alongside providing access to the BFO program, par-
ticipants will receive fortnightly 15-20 min recovery

Page 4 of 11

check-in telephone calls from the SUD service—a total of
four telephone calls during the treatment period. Phone
calls will include questions relating to the participant’s
understanding and perception of the content of BFO,
their ability to practice and rehearse the skills they are
learning from the program, and support needs.

Relevant concomitant care permitted or prohibited

during the trial

The aim of this study is to examine effectiveness of BFO
when delivered via a telehealth approach as an adjunct to
standard treatment, therefore, both interventional and
control groups will receive standard treatment. Existing
standard treatment utilized by the participating NHS
Trust may be variable, therefore it is expected that there
will be a degree of heterogeneity within each of the study
groups—this heterogeneity will be captured in the par-
ticipant’s source data. Treatments usually available in
outpatient SUD services include standard low-intensity
interventions such as motivational and engagement tools
to reduce substance use—more intensive psychologi-
cal therapies such as CBTs may also be delivered. Not all
standard treatment sessions will be delivered in-person—
some participants may receive sessions via telephone
calls rather than in-person sessions in the service. Stand-
ard treatment sessions will likely have a duration range of
30-60 min and will take place once or twice a week for
eight-weeks. Medications may also be prescribed, includ-
ing substitute medications such suboxone, buprenor-
phine etc. and also psychotropic medications such as
anti-depressants, anti-anxiolytics etc.

Difficult
-7 situations AT
éﬂ” \\\A

Negative ) ( Emotional
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Unhelpful ] ( Physical
behaviours J L sensations

Fig. 1 The Lifestyle Balance Model
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Outcomes
Outcomes data will be collected via self-report, with par-
ticipants completing an online assessment containing a
series of standardized psychometric measures at Base-
line, End of Treatment, and 3-month and 6-month fol-
low up timepoints. Additionally, engagement data (time
spent accessing the program, number of BCTs engaged
with) will be collected automatically via the BFO backend
database for those participants in the interventional arm.
The primary outcome will be self-reported substance
use compared to baseline following treatment comple-
tion, and at three and six-months follow-up, which will
be measured using the following questions:

— Weekly use of primary problem substance (i.e., ‘How
many days in the past week did you use [primary
substance]?

— ‘How much [primary substance] did you use each
day?’)

Secondary outcomes will be measured at corre-
sponding time points using the following standardized
measures:

— Severity of Dependence Scale (SDS) [37, 38]: A five-
item scale measuring severity of substance depend-
ence—internal reliability: a=0.81-0.90; test—retest
reliability ICC=0.89.

— Patient Health Questionnaire-4 (PHQ-4) [39]: A
four-item scale that measures severity of depression
and anxiety—internal reliability, a=0.81.

— Five items (1, 2, 17, 18, 20) from the World Health
Organization Quality of Life scale (WHOQoL-BREF)
[40]—internal reliability of these five items, o =0.84.

— Recovery Progression Measure (RPM) [34, 35]: A
36-item scale measuring functioning in six biopsy-
chosocial domains functioning that are implicated in
all SUDs and recovery from SUDs—internal consist-
ency, a=0.89; test—retest reliability, ICC=0.73.

Randomization

Randomization will occur at the level of individual par-
ticipants using a random allocation sequence via the
Research Randomizer [41]. Sequentially numbered
opaque sealed envelopes containing the group that each
participant will be allocated to will be prepared prior
to commencement of the study. Treatment allocation
sequences will be generated by a member of the research
team and disseminated to the participating organization
via sealed opaque envelope. Participants will be enrolled
into the study and subsequently assigned to a treat-
ment condition by a member of the research team at the
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participating organization. Because this study is a non-
pharmaceutical study open-label study, no blinding is
required—however, the study statistician will be blinded
to treatment allocation when analyzing study data. Par-
ticipants will be identified by a participant identification
or randomization number only on all trial documenta-
tion, except for informed consent documents. Where
there is a need for Sponsor personnel to verify trial docu-
mentation against medical records or other data sources
containing identifiable information, this will be permit-
ted by the research site, provided that subject confiden-
tiality is maintained in accordance with local regulations
and requirements.

Adverse event reporting

Historically, the recording and reporting of adverse events
(AEs) has been inconsistent and poorly defined in psycho-
logical and behavioral intervention randomized controlled
trials (RCTs) [42]. One factor that may contribute to the
under-reporting of adverse events in such trials is the
assumption that AEs are purely medical in nature and are
thus unlikely to be caused by non-medicinal interventions.
However, psychological and behavioral interventions may
cause psychosocial harms [43]. Behavioral interventions
requiring individuals to reflect on their substance use may
cause non-medical adverse events, or ‘social AEs’ [44] such
as involvement with law enforcement, safeguarding refer-
rals, perpetration of domestic abuse, and involvement with
social services. These alternative harms are often poorly
documented in the context of RCTs [45], yet may prove
vital when assessing the risk—benefit profile of an interven-
tion. In addition to this, the use of computers to deliver
behavioral interventions may mean an increased incidence
of technology-related medical adverse events, such as
increased incidences of headaches and migraines, which
may feasibly be medical consequences of a non-medicinal
intervention.

Both medical and social AEs will be documented and
monitored throughout the course of the study for both
groups. Adverse event data will be obtained via retro-
spective review of participants’ medical notes—events
occurring between randomization and the 6-month
follow-up timepoint will be recorded at the time of each
participant’s completion of the study.

Criteria for discontinuing or modifying allocated
interventions

Participants may be discontinued from BFO or standard
treatment interventions at their own request at any point
during the study. Additionally, participants’ standard
treatment may be modified at the discretion of the Prin-
cipal Investigator and clinical team at the participating
site in response to worsening health status, or in response
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to perceived or actual harms resulting from their health
status. Any discontinuation or modification of allocated
interventions will be documented appropriately.

Provisions for post-trial care

All patients will be returned to standard care within
the participating Trust after inclusion, facilitated by the
Trust’s research team and site PL. If no negative effects
or serious adverse events are found to be associated with
BFO, all participants, regardless of treatment allocation
during the study, will be offered access to the program
after trial inclusion.

Participant timeline

Both groups will complete a period of eight-weeks of
SUD treatment, of either (i) BFO plus standard treat-
ment, or (ii) standard treatment only. The assessment
battery will then be administered to all participants, via
an online or hardcopy version, at the end of the eight-
week treatment period, and at three and six-months fol-
low-up. Each participant will take part in the study for a
total of approximately 10-months. Please see Fig. 2 for a
full description of the study timeline and all participant
activities, including treatment schedule and assessment
timepoints.

Data analysis and management
Data will be analyzed using SPSS® Version 26.0 (or later).
The principal data analytical strategy will be a repeated
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measures analysis of variance (ANOVA) in order to make
a longitudinal comparison of treatment groups for the
primary and secondary outcomes along the follow-up
time points. The appropriate 95% confidence interval
will be applied. The main statistical analyses will be con-
ducted by the Chief Investigator with specialist statisti-
cal support from co-investigators at the collaborating
academic institution (University of Manchester). Main
analyses based on published research [26] indicate that
data will likely be non-normally distributed, and that
therefore, the most appropriate analyses will be Kruskall-
Wallis ANOVA and Analyses of Covariance (ANCOVA)
at each psychometric assessment time point, in order to
compare study groups.

Changes over time in psychometric assessment scores
within each group will be conducted using Wilcoxon
Signed Ranks Tests—a more conservative significance
level of p=0.001 will be adopted to compensate for the
increased risk of Type I errors associated with multi-
ple comparisons. Effect sizes will also be calculated to
examine robustness of between-group differences and
within-group changes, in addition to examining clinically
significant changes over time by analyses of numbers of
participants fulfilling clinical threshold scores for sub-
stance dependence, depression and anxiety. Regression
analyses will be conducted to control for baseline differ-
ences between groups in terms of sample size, severity of
substance dependence and mental health sequelae, psy-
chosocial functioning and quality of life, as measured by
the battery of standardized psychometric assessments.

Follow-up 1: 3 Follow-up 2: 6
Pre-treatment: months post- months post-
Screening and 8-week treatment period treatment treatment
randomisation completion completion
period (* 7 days) (+ 7 days)
Week -4to0 1 2 3 4 5 6 7 8 20 32
Informed consent v
Demographic information vE
Substance use information v Ve ve A v
Medical history Ve
Inclusion and exclusion criteria check v
Randomisation Ve
Standardised psychometric assessments (SDS, PHQ- v ¥ v v
4, WHOQoL-BREF, RPM)
Breaking Free Online Use (intervention arm only) v v v v v v v v
Standard Treatment v v v v v v v v
Recovery check-in’ phone calls (intervention arm v v v v
only)
Adverse and Serious Adverse Events ® v v v v v v v v v v v

=To occur only after participant has signed the Informed Consent Document (unless routinely reviewed as standard of care). ® Randomisation is to only be performed after the inclusion and exclusion
criteria check has occurred: < Within 4 days prior to treatment commencement. % Within 3 days after treatment completion. ® Please refer to Section & of the protocol.

Fig. 2 Study timeline and participant activity schedule
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Additionally, mixed effects models will be used to com-
pensate for the independence assumption inherent to
regression analyses.

Interim analyses will be performed on the first 30 par-
ticipants of each group to have completed the three-
and six-months follow-up assessments after treatment
completion. The data will be subjected to ANOVA and
ANCOVA. Changes over time in psychometric assess-
ment scores within each group will be conducted using
Wilcoxon Signed Ranks Tests, assuming data are non-
normally distributed. If following the interim analysis, a
significant difference in outcomes is detected between
the groups, either the sample size will be recalculated or
recruitment will be discontinued, depending on the sta-
tistical power obtained.

Sub-group analyses will be conducted to examine the
influence of sociodemographic variables such as age and
gender, and clinical characteristics such as primary prob-
lem substance and clinically relevant depression and anx-
iety, on outcomes. Sub-group analyses will be conducted
using ANOVA, ANCOVA and regression.

Intention-to-treat (ITT) principles will be followed,
with data from all randomised participants being
included in these analyses. Mixed effect models will be
used to handle missing data by maximum likelihood esti-
mation, which uses all available data from randomised
participants and has been demonstrated to minimise bias
more effectively than other approaches [46]. A number
of strategies will be employed to maximize follow-up
and prevent missing data as far as possible. These will
include the study team contacting participants directly
to chase-up incomplete assessments and working closely
with clinical staff to contact those participants who can-
not be contacted by the study team directly—reasons for
missing data and drop-out will be recorded where this
information is available. Additionally, non-randomised,
observational, per-protocol comparative analyses will
be conducted using data only from participants who
fulfilled all protocol requirements in terms of eligibility,
intervention receipt, and outcome assessment comple-
tion, in order to ascertain effects from BFO under ideal
conditions.

Responsibility for data management will lie with the
Chief Investigator, and the Principal Investigator within
the Sponsor organization. A detailed allocation of
responsibilities will be completed by the Chief Investi-
gator as a separate document (‘Delegation Log’), which
will be followed by the investigational site personnel and
Sponsor personnel. Routine data monitoring for this trial
will be completed by the Sponsor Clinical Trial Coordi-
nator, who will conduct monitoring visits on a pre-deter-
mined schedule with the site Principal Investigator, other
relevant clinicians at site, and trial staff. The Clinical Trial
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Coordinator will report directly to the Chief Investiga-
tor and Sponsor organization. Monitoring and auditing
intervals for this study will be based on a risk-assessment
undertaken by the Sponsor prior to first participant
recruitment and will be appropriately communicated to
the study site in advance. The trial will adhere to any rou-
tine internal audit processes already in place within the
participating organization.

Discussion

This protocol describes the methodology for an RCT
to examine the effectiveness of digital CBT for SUD—
Breaking Free Online (BFO)—and fortnightly recovery
check-in phone calls, when delivered as an adjunct to
standard treatment, compared with standard treatment
only, at an NHS Mental Health Trust in North-West
England. This design could be interpreted as a limitation
as it does not allow direct effectiveness comparisons to
be made between digital treatment and in-person treat-
ment. However, this design has been selected in order to
enhance ecological validity of the study, as it most accu-
rately reflects how BFO is delivered in treatment services,
i.e., as an adjunct to standard treatments and not as a
replacement.

Another limitation of the methodology is that it will
not be possible for the investigators and practitioners to
be blinded to the allocation of participants, which could
potentially bias outcomes—however, the study statisti-
cian will be blinded to treatment allocation. Additionally,
because the level of randomization will be at the level of
individual service users, this may pose a risk of contami-
nation across the two study groups if individual partici-
pants have an opportunity to interact with one another.
Participants may also join the study at different points in
their treatment and recovery journey—therefore a ‘floor
effect’ could occur that may under-estimate the effec-
tiveness of BFO if a proportion of participants start at a
baseline of abstinence/low substance use and therefore
relatively good psychosocial functioning.

Another potential limitation is the likely attrition rate
from a study including individuals with SUD - previous
research has demonstrated high levels of attrition in
SUD intervention RCTs, especially when the interven-
tion under investigation is digital [47, 48]. Individuals
with SUD may have mental health difficulties, financial
and accommodation instability, and may experience
periods of lapse and relapse; each of these factors may
create difficulties when trying to support such individu-
als to remain engaged with treatment programs [49,
50]. Although the fortnightly recovery check-in phone
calls are intended to enhance retention of participants
in the BFO arm of the study, it may be more challenging
to retain participants in the study once the treatment
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period is over and they are no longer receiving the
check-in phone calls—a prediction supported by pre-
vious systematic reviews into smoking cessation inter-
ventions [51]. Every attempt will be made to obtain
follow-up data—as follow-up data is being collected via
electronic methods, there is scope to send reminders
to participants to complete follow-up assessments via
email, a method indicated to be successful in increasing
follow-up retention in previously conducted RCTs [52].

Despite the potential limitations of a study such
as this, if BFO and the telehealth delivery approach
included appear to support individuals to achieve
recovery from SUD, findings could inform treatment
delivery across SUD services more generally and could
increase patient access to support even when in-person
services may be restricted or unavailable.
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