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Using the behaviour change wheel to develop
a tailored intervention to overcome general
practitioners’ perceived barriers to referring
insomnia patients to digital therapeutic
sleepio

Ohoud Alkhaldi"®", Brian McMillan® and John Ainsworth'#

Abstract

Background Digital therapeutic Sleepio has proven effective in improving sleep quality and decreasing symptoms of
anxiety. The National Institute for Health and Care Excellence (NICE) guidance recommends Sleepio as an alternative
treatment to usual sleep hygiene education and hypnotic medications. General practitioners (GPs) play a critical role
in the adoption of digital therapeutics in patient care. Previous interventions did not adopt theoretical frameworks to
systematically understand GPs behaviour toward referring patients to digital therapeutics.

Objectives This study aimed to report the systematic and comprehensive development of an intervention to
encourage GPs to refer insomnia patients to Sleepio, using the Behaviour Change Wheel (BCW).

Methods The eight steps outlined in the BCW were followed to develop an intervention. The Capability Opportunity
Motivation-Behaviour Self-Evaluation Questionnaire (COM-B-Qv1) was adopted to understand GPs perceived
facilitators and barriers to refer insomnia patients to Sleepio. The Behaviour Change Technigue Taxonomy Version 1
(BCTv1) was thereafter used to identify possible strategies that could be used to facilitate changes in GPs'behaviour in
relation to Sleepio.

Results The BCW design process resulted in the identification of five intervention functions, three policy categories
and five behaviour change techniques (BCTs) as potential active components for an intervention. The intervention
includes providing GPs with an orientation about using Sleepio to improve their knowledge and confidence, sending
visual reminders to GPs to recommend Sleepio to their patients, providing ongoing technical support.

Conclusion The BCW can be successfully applied through a systematic process to understand the drivers of GPs'
behaviour and to develop an intervention that can encourage them to refer insomnia patients to Sleepio.
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Introduction

Insomnia is a health condition that causes difficulty to
sleep or a total lack of sleep [1]. It is estimated to affect
one in three adults in the UK, and higher rates are associ-
ated with being female, being older and the presence of
comorbidities [2, 3]. Insomnia is associated with a signifi-
cant economic burden due to absenteeism, reduced pro-
ductivity and impaired cognition and mood [4].

Guidelines recommend cognitive behavioural ther-
apy for insomnia (CBT-I) for the treatment of insom-
nia rather than pharmacologic and drug therapy due to
reported side effects, such as the possibility of develop-
ing long-term tolerance and addiction [5]. Studies have
shown that benzodiazepine use is a significant risk factor
for fall-related accidents among older adults [6, 7].

CBT-1is a psychological treatment that guides patients
to change their sleep-related behaviour through a series
of techniques in weekly courses that last for five weeks
[8]. However, there are difficulties surrounding CBT-I
that limit its prescription to patients, such as issues with
accessibility and costs, and poor response [8].

Sleepio is a digital therapeutic that uses CBT-I and can
be accessed through self-referral or general practitioner
(GP) referrals. The programme has proven effective in
improving sleep quality and decreasing symptoms of anx-
iety and depression [9]. In an ambitious attempt to inte-
grate digital therapeutics into patient care, NHS Scotland
made Sleepio free of charge to all residents of Scotland in
October 2020 [10].

For GPs, recommending digital therapeutics differs
from the standard practice of prescribing medications.
Evidence of interventions to improve GPs’ adoption of
mobile health (mHealth) apps and/ or digital therapeu-
tics is limited. One interrupted time series study aimed to
evaluate the cost-effectiveness of Sleepio in primary care
settings in England. As part of the study, attention was
given to selected GP practices that involved implement-
ing training and digital prompts for GPs and distribut-
ing patient-centred resources and awareness material to
practices, along with tailored support [11]. Some of these
implementation strategies targeted patients, while oth-
ers were tailored to healthcare professionals (HCPs). The
study found that a lower level of uptake was observed in
areas that lacked involvement in implementation strat-
egies, which suggests that for future work, the impact
of resources on Sleepio referrals should be assessed.
In another study, the intervention included 40 min of
Sleepio training for clinical staff, a protocol for all clinical
assessments and a website with logistical tools to assist
staff [12]. There were no measures of the intervention’s
impact on GPs’ referral behaviour. Therefore, this paper
describes the development of an intervention to encour-
age GPs to refer insomnia patients to Sleepio.
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The theory

To understand the current behaviour and select the
best interventions that will most likely be beneficial, the
behaviour change wheel (BCW) will be used [13]. This
framework provides a comprehensive approach to iden-
tifying sources of behaviour and classifying them into
the capability, opportunity, motivation, and behaviour
(COM-B) model. This model helps to understand the
behaviour of interest and select the behaviour change
techniques (BCTs) most likely to be effective. The
COM-B model is designed to capture factors that affect
the target behaviour (physical capability, psychologi-
cal capability, physical opportunity, social opportunity,
reflective motivation and automatic motivation).

The theoretical domain framework (TDF) is a compre-
hensive framework used in behaviour science and imple-
mentation research to determine the key areas that affect
behaviour change [14]. The TDF is used in conjunction
with the COM-B model if a more detailed understanding
of the behaviour is required.

Several studies in the literature have used the BCW
framework to design interventions targeting GPs. One
study aimed to assess the effectiveness of a COM-B-
based intervention in promoting physical activity among
GPs and their patients [15]. Another study explored the
role of GPs in facilitating behaviour change using the
TDF and BCW [16]. While no studies in the literature
focused on the use of BCW with GPs in the context of
mHealth, the findings of other studies provided insights
that BCW could be applied to other disciplines. Overall,
the use of the BCW in conjunction with GPs has proven
to be valuable in understanding and addressing barriers
to behaviour change.

Methods

Aim

This study aimed to report the systematic and com-
prehensive development of an intervention to encour-
age GPs to refer insomnia patients to Sleepio, using the
Behaviour Change Wheel (BCW).

Design

The intervention development followed the BCW devel-
oped by Michie et al. [13]. The process consists of eight
steps, as follows:

Step 1: Define the problem

We reviewed the literature regarding barriers to and
facilitators of prescribing mHealth apps in general from
the point of view of HCPs. By doing this, we aimed to
cover all factors that affect behaviour, including environ-
mental, physical and social contexts.
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Step 2: Select the target behaviour

In this step, all possible factors that affect behaviour and
could be targeted in the intervention were investigated.
To determine the target behaviour, the literature on GPs’
use of evidence-based digital therapeutics in the UK was
reviewed.

Step 3: Specify the target behaviour

After selecting the target behaviour, specific details were
identified, such as who would perform it, what must be
done to achieve the desired change and when, where and
how often it needed to be done.

Step 4: Identify what needs to change

This step involved behavioural analysis using the COM-B
model (capability, opportunity and motivation to recom-
mend a digital therapeutic) to identify which component
of the model needed to change to achieve the desired
results. The COM-B self-evaluation questionnaire
(COM-B-Qvl) was used to understand what it would
take for participants to change their behaviour.

Survey development and analysis GPs in Scotland were
invited to take part in the survey because Sleepio is only
available for GP referrals in Scotland. The survey was pre-
pared using Qualtrics (www.qualtrics.com) and distrib-
uted online, mainly through the primary care research
network in Scotland. The NHS Research Scoltand (NRS)
Primary Care Network is a unit that supports researchers
in recruiting participants using electronic databases [17].

The survey (Supplementary file 1) consisted of 27
items, including questions relating to demographics, GPs’
behaviour in terms of recommending Sleepio, and ques-
tions based on the COM-B self-evaluation questionnaire
(COM-B-Qv1), which is recommended for collecting
data during the BCW intervention development process
[13].

The (COM-B-Qvl)18-item scale had a Cronbach’s
alpha of 0.910, with 6-item subscale alphas of 0.793 for
capabilities, 0.853 for opportunities and 0.812 for moti-
vations. The full scale is available in the supplemen-
tary material (Supplementary File 1 includes the survey
questions).

The survey was pilot-tested among 12 GPs and 5 health
informatics PhD students at the University of Manches-
ter, and feedback was sought about survey items, the for-
mat and the time taken for completion before finalising
the survey.

GPs were provided with information about the survey
(e.g. background and importance of the study, purpose of
the study, potential benefits of taking part, and how their
personal information would be stored and processed) via
an information sheet on the online survey platform. GPs
provided consent by selecting the checkbox to confirm
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that they agreed with the information provided and were
happy to participate in the study. Participants received
no compensation for completing the questionnaire. The
estimated time to complete the survey 4—7 min and was
available between available between February and April
2023 (75 days).

Questionnaire data were analysed using IBM SPSS Sta-
tistics V.25, including the descriptive data analysis of par-
ticipant characteristics. The responses from the 5-point
Likert scales were combined to create a 3-point scale by
combining ‘agree’ and ‘strongly agree’ and ‘disagree’ and
‘strongly disagree’ The frequency and percentage of each
COM-B statement response were calculated.

Step 5 & 6: Identify intervention functions and select policy
categories

Based on the findings of the questionnaire, we used the
BCW to select the most appropriate intervention func-
tions to design the intervention.

Step 7: Select behaviour change techniques

Michie et al. identified 93 possible BCTs, each linked to
intervention functions [18]. In this step, we selected the
most effective techniques to produce a successful change
in GPs’ prescribing behaviour.

Step 8: Determine the mode of delivery

After selecting BCTs, it is important to consider the
mode or modes of delivery most appropriate for the tar-
get behaviour. In this step, we considered the difficulty of
engaging GPs in research for reasons such as workload
and lack of time.

Results

Step 1: Define the problem

Several studies have revealed that HCPs’ lack of knowl-
edge and awareness of available apps are major barriers
to incorporating them into patient care [19-21]. To over-
come these barriers, several studies have emphasised the
need to design training for GPs and other allied health
professionals to improve their knowledge of the impor-
tance of prescribing mHealth apps to patients with long-
term conditions [20—23]. The cost of using mobile health
apps is also a concern for some GPs [24].

Step 2: Select the target behaviour

By reviewing the literature in the UK, we found that
Sleepio is the first digital therapeutics to receive NICE
guidance as an effective digital treatment for insomnia
before prescribing sleeping drugs or sleep hygiene. Many
studies concluded Sleepio is more effective than usual
treatment in reducing symptoms of insomnia in adults
[25, 26]. However, GPs behaviour toward Sleepio remains
unknown. We decided that the intervention should target


http://www.qualtrics.com

Alkhaldi et al. BMC Health Services Research (2024) 24:967

Table 1 Specifying Target Behaviour — B.3

Target behaviour GPs incorporating digital
therapeutics in primary

care to treat insomnia

GPs in Scotland
Refer insomnia patients to

Who needs to perform the behaviour?
What does the person need to do

differently? Sleepio

When? If Sleepio is the right treat-
ment for their patients

Where? Primary care

How often? Always

With whom? Insomnia patients

Table 2 Baseline characteristics of participants

Characteristics N (%)
Age (years)

26-35 6(9.2)
36-45 24(36.9)
46-55 24 (36.9)
56-65 9(13.8)
>65 2(3.0)
Gender

Male 16 (24.6)
Female 48 (73.8)
Prefer not to say 1(1.5)

GP Practice location

Ayrshire and Arran 3(4.6)
Borders 1(1.5)
Dumfries and Galloway 4(6.2)
Fife 1(1.5)
Forth Valley 15 (23.1)
Grampian 4(6.2)
Greater Glasgow and Clyde 15(23.1)
Lanarkshire 8(12.3)
Lothian 8(123)
Orkney 1(1.5)
Oxfordshire 1(1.5)
Berkshire 2(3.1)
Other 2(3.1)
Years of work experience

<5 years 14(21.5)
6-10 years 8(12.3)
11-15 years 7(10.8)
16-20 years 12(18.5)
>20 years 24 (36.9)
Received training about digital therapeutics

No 55(84.6)
Yes 10(15.4)
Aware of Sleepio

No 16 (24.6)
Yes 49 (754)
How often do you prescribe Sleepio?

Always 4(6.2)
Most of the time 27 (41.5)
About half of the time 8(12.3)
Sometimes 14 (21.5)
Never 12 (18.5)
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GPs [27]. The study is expected to help GPs incorporate
digital therapeutics into patient care and improve their
confidence in recommending evidence-based apps.

Step 3: Specify the target behaviour

After selecting the target behaviour, further details
were determined by answering the questions in Table 1.
GPs can refer insomnia patients to Sleepio if Sleepio is
deemed the right treatment option for them.

Step 4: Identify what needs to change

To identify what needed to change, we surveyed GPs in
Scotland about their attitudes towards referring insomnia
patients to Sleepio. Seventy participants responded to the
questionnaire. Five questionnaires were incomplete, leav-
ing sixty-five participants with a full set of data. Table 2
presents the participants’ demographic data.

Participants were asked to rate the extent to which
they agreed with each statement. GPs’ ratings on ques-
tionnaire statements in each COM-B domain about what
would make them recommend Sleepio to their patients
are illustrated in Figs. 1, 2 and 3.

From the survey, it was determined that the interven-
tion needed to target most components of the COM-B
model, with a strong focus on psychological capabil-
ity, physical opportunity and automatic and reflective
motivation.

Psychological capability About 57% (37/65) of partici-
pants reported that knowing the clinical evidence behind
the digital therapeutic Sleepio would encourage them to
offer it to their patients. Around 56% (36/65) of respon-
dents reported knowing how to determine whether
patients would benefit from Sleepio by assessing its clini-
cal suitability and patients’ ability to engage with it. This
highlights knowledge, memory, attention and decision
processes as important in the TDF to be addressed in the
intervention.

Physical opportunity The cost of digital therapeutics
was significantly associated with a reduced likelihood
of referring insomnia patients to Sleepio. Participants
reported that they would refer patients to Sleepio if it
was made freely available to them. Linking that with TDF
domains, it was found that environmental context and
resources were important in encouraging GPs to recom-
mend Sleepio.

Automatic motivation GPs reported that making
changes to their prescribing habits would facilitate
more frequent referrals to Sleepio. GPs need to discuss
and recommend Sleepio for any patients who complain
about their sleep patterns before prescribing medications.
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To recommend Sleepio, GPs would need to

B Disagree I Neutral M Agree

REDUCE NEGATIVE FEELINGS ABOUT SLEEPIO

GET AROUND PROBLEMS OF USING TECHNOLOGY =y
9 23 10% 0,
TO PRESCRIBE SLEEPIO 43.10% [2310%H  33.80%

LEARN HOW TO COMMUNICATE INFORMATION

0,
ABOUT SLEEPIO TO PATIENTS 52.30%

21.50%

LEARN HOW TO USE GP RECORDS SYSTEM TO
P-RESCRIBE SLEEPIO

HAVE BETTER KNOWLEDGE OF HOW TO DETERMINE
Q)9 0,
IF SOMEONE WOULD BENEFIT FROM SLEEPIO Hde il 22l

HAVE BETTER KNOWLEDGE OF CONVINCING
EVIDENCE OF THE BENEFITS OF SLEEPIO

52.30%

26.20% 16.90% 56.90%

Fig. 1 GPs'Responses to Capability Statements

To recommend Sleepio, GPs would need to
H Disagree I Neutral ®Agree

HAVE THE SUPPORT OF GP PARTNERS' OR CCG'S 38.50% 32.30% 29.20%

HAVE DIGITAL PROMPTS 43.10% % 36.90%

BE PART OF A GROUP OF GPS WHO ARE ALSO

DOING IT 35.40% 0o
HAVE IT FREELY AVAILABLE TO PATIENTS (SIS @ 73.80%

ACQUIRE BETTER TOOLS PRESCRIBE SLEEPIO

6.90% 0,
(GUIDELINES, AWARENESS MATERIALS) e et 45202

BE GIVEN INCENTIVES OR EARN PAYMENT TO

0, 20%
SUPPORT THE BEHAVIOUR go20% b

|
w
o
(=)
2

CREATE DEDICATED TIME DURING CONSULTATIONS 53.80% 26.20%

Fig. 2 GPs'Responses to Opportunity Statements
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To recommend Sleepio, GPs would need to

B Disagree

GET INTO A PATTERN OF DOING IT ROUTINELY

HAVE A CLEARER AND BETTER DEVELOPED PLAN
FOR PRESCRIBING IT

HAVE A STRONGER SENSE THAT IT IS BEST
PRACTICE

CARE MORE ABOUT THE NEGATIVE CONSEQUENCES
OF NOT PRESCRIBING IT

FEEL THAT THEY ARE DOING SOMETHING USEFUL
OR IMPORTANT

Fig. 3 GPs'Responses to Motivation Statements

Reinforcement was found to be a crucial TDF domain for
inclusion in the intervention.

Reflective motivation GPs who believe that Sleepio can
assist insomnia patients in regaining normal sleeping pat-
terns are more likely to refer them to Sleepio. They need
to believe that recommending Sleepio is the best practice.
Therefore, targeting beliefs about the outcomes of the
intervention would work as a facilitator for changing the
target behaviour.

Step 5 & 6: Identify intervention functions and select policy
categories

The COM-B behavioural analysis identified five inter-
vention functions: education, training, environmental
restructuring, enablement and persuasion. Policy cat-
egories that matched our intervention functions included
communication/marketing (for instance, using verbal,
electronic communication or flyers to improve knowl-
edge of referring patients to Sleepio and health conse-
quences of using Sleepio), guidelines (examples of which
include informing GPs of steps for offering Sleepio) and
environmental/social planning (e.g., sending a visual
reminder to GPs to recommend Sleepio through emails)
(Table 3).

Step 7: Select behaviour change techniques

In total, six behaviour change techniques were selected.
The main BCTs selected for encouraging GPs to refer
insomnia patients to Sleepio were information about
health consequences, instruction on how to perform

' Neutral

H Agree

2.30% 66.20%

21.50% 49.20%

16.90% 66.20%

30.80% 33.80%

20% ‘ 61.50%

behaviour, prompts/cues, adding objects to the environ-
ment, self-monitoring of behaviour and credible sources.

Step 8: Determine the mode of delivery

GPs reported concerns that changing their work habits
might cause an extra burden on their daily work sched-
ules. Therefore, to ensure GPs’ engagement, the interven-
tion is designed to be delivered online on an individual
level and can be accessed via computers at a convenient
time.

Discussion
This study provides a structured and detailed example of
how to design an intervention to target GPs in primary
care using the BCW. The BCW framework was used to
systematically understand the target behaviour before the
intervention was designed in terms of changes to capabil-
ity, opportunity and motivation (the COM-B system).
GPs reported that they would recommend Sleepio if
they had greater capabilities especially in psychological
capability domain. This included having better knowl-
edge of convincing evidence of the benefits of Sleepio
and knowing how to determine if someone would benefit
from Sleepio. This is in line with previous recommenda-
tions regarding the need to design training for GPs and
other allied health professionals for prescribing mHealth
apps to patients with long-term conditions [19-21].
However, the findings of this study showed that pro-
viding GPs with information about Sleepio may not be
enough to produce a change in the target behaviour. The
survey results indicated that in relation to opportunity,
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Table 3 Linking between COM-B model, TDF domains, intervention functions, policy categories and BCTs

Barriers to referring COM-B Theoreti- Intervention  Policy Behaviour Description of behaviour
insomnia patientsto = components  cal domains functions categories change change techniques within the
Sleepio framework techniques intervention
GPs need to know Psychological ~ Knowledge Education Communi-  Information Introduce Sleepio and the
more about why it is capability cation/ about health evidence base for using digital
important, e.g. have a Marketing  consequences therapeutics (Sleepio) to treat
better knowledge of insomnia and inform GPs how
convincing evidence of to determine if someone would
the benefits of Sleepio. benefit from Sleepio using
GPs need to know more  Psychological ~ Memory, atten-  Training, Guidelines - Instruction on « Provide GPs steps for offering
abouthowtodoit,eg. capability tion and deci- Environmental  Environ- how to performa  Sleepio using training materials
have a better knowl- sion processes  restructuring mental/ behaviour - Introduce or define environmen-
edge of how to deter- Enablement Social - Prompts/ tal or social stimulus to promote
mine if someone would planning Cues the behaviour by sending a visual
benefit from Sleepio. reminder to GPs to recommend
Sleepio through emails
GPs want it to be more  Physical Environmental Environmental  Environ- Adding objectsto  Sleepio is free for prescription in
easily accessible, e.g. opportunity context and restructuring mental/ the environment  Scotland but GPs are unaware
have it freely available to resources Social of this. Therefore, by implement-
patients. Planning ing this intervention, GPs will be
aware of Sleepio and how to refer
insomnia patients to Sleepio
GPs need todevelopa  Automatic Reinforcement  Training Guidelines  Self-monitoring of ~ Report the number of refer-
habit of doing it, e.g. get motivation Environ- behaviour rals to Sleepio through short
into a pattern of doing it mental/ surveys every two weeks of the
routinely. Social intervention
Planning
GPs must believe that Reflective Beliefs about Persuasion Communi-  Credible source Ask GPs to review orientation
itis a good thing to motivation consequences cation/ presentation that highlights cog-
prescribe, e.g. have a Marketing nitive behavioural therapy (CBT)

stronger sense that it is
best practice.

as the recommended first-line
treatment for insomnia

GPs would recommend Sleepio more often if it was
freely available to patients. This indicates a potential
lack of awareness among GPs regarding Sleepio’s exist-
ing availability for GP referral to all adults in Scotland.
It was found that this factor was the overarching barrier
to referring patients to digital therapeutic Sleepio. In line
with the findings of the current study, a previous study
reported that the cost of apps was significantly associated
with the likelihood of prescribing digital health technolo-
gies, suggesting that as cost increases, the rate of digital
health technology prescriptions falls [24]. Moreover, a
review of an intervention study found that while pro-
viding education and skills training is likely to improve
nutritionists’ self-efficacy, having the app easily and freely
integrated into dietetic care is essential to influence the
prescribing of apps [28].

In relation to motivation to recommend Sleepio, GPs
reported needing to develop a pattern of doing it rou-
tinely and have a stronger sense that it is best practice.
GPs’ responses concerning motivation reflected that
while they had a strong motivation to incorporate digi-
tal therapeutics into patient care or develop habits of
recommending Sleepio to their patients, they may not
have done so primarily due to the perceived difficulty of

accessing Sleepio (opportunity) or a lack of knowledge
(capability). Therefore, addressing barriers related to
opportunity and capability is likely to produce changes in
motivation [29].

In a future intervention, a number of BCTs will be
included to maximise successful changes in the target
behaviour, such as the inclusion of evidence and scien-
tific rationale for using a digital therapeutic (Sleepio) to
treat insomnia, providing GPs with clear steps for offer-
ing Sleepio and making sure that GPs are aware that
Sleepio is made free to all adults in Scotland. Addition-
ally, to address GPs concerns about the increased work-
load and time demands when apps are integrated into
daily work activities [30-32], interventions should be
delivered online. This will allow them to access the train-
ing materials at their convenience. We are in the process
of designing an intervention and piloting it to improve
GP referrals to Sleepio to treat insomnia patients as an
alternative to usual treatments.

Strengths and limitations

This study has a number of strengths. To the authors’
knowledge, this is the first study to investigate the
influence of both behavioural and environmental
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determinants on GPs’ referral attitudes towards the digi-
tal therapeutic Sleepio.

The BCW provided a systematic approach to achiev-
ing a better understanding of GPs’ perceived barriers
to incorporating this digital therapeutic in routine care,
and it was found effective in designing an intervention to
target GPs’ needs. Furthermore, the COM-B self-evalu-
ation questionnaire (COM-B-Qvl) provided informa-
tion on self-reported behavioural determinants of Sleepio
referrals, which enabled participants to consider a wide
spectrum of factors relating to these (i.e. the capability,
opportunity and motivation subscales).

With regard to study limitations, we recruited GPs in
Scotland only, which reduces the study’s generalisability.
Generalisability was also affected by the limited sample
size, although the study was advertised using a research
network in Scotland. To enhance generalisability, future
studies should combine multiple approaches to increase
GP participation, such as using social media and target-
ing GPs in conferences. A possible source of bias is that
GPs who were interested in mobile health and cognitive
behaviour therapy were more likely to be motivated to
complete the survey, leading to self-selection bias.

Conclusions

This study identified a number of intervention compo-
nents that can be applied to encourage GPs to recom-
mend Sleepio for CBT-I treatment as an alternative to
medications for insomnia. This study highlighted the
importance of interventions targeting multiple levels
of behaviour to produce change. Six BCTs were identi-
fied as core methods that affect psychological capability,
physical opportunity, automatic motivation and reflec-
tive motivation of GPs’ behaviour with regard to refer-
ring patients to Sleepio. Future studies should evaluate
the feasibility of an intervention based on the findings
reported here.
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