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ABSTRACT

Aim: To explore the views of patients, caregivers, and dental professionals on the factors that influence implementation, pro-
cesses, and effectiveness of a guided self-help cognitive behavioural therapy (CBT) intervention, ‘Your teeth, you are in control’
(YTYAIC), in the CALM trial.

Methods: Semi-structured interviews were conducted as part of this qualitative component of the process evaluation, and data
were analysed using a framework approach based on the Consolidated Framework for Implementation Research (CFIR) and the
Five Areas Model of CBT.

Results: Thirty-seven participants were recruited. Potential mechanisms of action were identified using the Five Areas Model of
CBT. Participants felt the intervention may exert change through targeting unhelpful thoughts and feelings (e.g., building trust
and perceptions of control) and behaviours (e.g., encouraging effective communication and coping strategies) and facilitating a
more positive situational context (e.g., developing more supportive relationships). Enablers (e.g., adaptability, design and deliv-
ery) and barriers (e.g., time/resource constraints, cost) to implementation were identified using the CFIR.

Conclusions: This study revealed multiple potential mechanisms of action which could reduce dental anxiety and examined
how implementation and contextual factors may influence this change process. The results of the research revealed that the
intervention could be implemented in primary dental care and identified the potential barriers which should be addressed to aid
successful implementation of the intervention in real world contexts.

Trial Registration: This clinical trial has been registered with an international registry and has been allocated an International
Standard Randomised Controlled Trial Number (ISRCTN27579420)

1 | Introduction continues into adulthood if not addressed [2-4]. When chil-

dren present with DA in primary dental care, they may require
Dental anxiety (DA) is a common problem affecting 13% of  referral to specialist dental services for pharmacological inter-
adolescents globally [1]. Children's DA is a risk factor for den- ventions, but this does not address anxiety [5, 6]. Referral of
tal caries, which is a major public health problem, and often these dentally anxious children may result in them having to
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wait longer for treatment, prolonging symptoms and travelling
further for dental treatment which creates additional potential
barriers to dental care and can exacerbate existing healthcare
inequalities, as children referred to specialist services for DA
and behaviour management are more likely to be from lower
socioeconomic backgrounds [7], [8, 9]. Treating children with
DA in primary dental care can be time-consuming, stress-
ful and not well remunerated [4]. Dental professionals (DPs)
working in primary care express less confidence in being able
to treat children with DA than those working in more special-
ised services [7]. An effective resource for managing child DA
that can be delivered in primary care settings has potential
benefits for patients and DPs.

1.1 | The CALM Trial

CALM is a four-year (2021-2025) multi-centre, randomised
controlled trial (RCT) that seeks to evaluate the clinical and
cost-effectiveness of a guided self-help CBT intervention (Your
teeth you are in control, YTYAIC) to reduce DA in children
attending primary dental care sites across the UK, compared to
usual care [10]. CALM will also investigate the effect of the in-
tervention on health-related quality of life (HRQoL), OHRQoL,
referral to secondary care and dental appointment attendance.
A process evaluation is being conducted alongside the main
trial to consider how the intervention was implemented, the
mechanisms of action and the context in which the trial took
place, according to the Medical Research Council (MRC) guid-
ance [11]. CALM aimed to recruit approximately 600 children
across at least 30 primary dental sites in five UK regions [10].
The inclusion criteria for patient participants in CALM include
the following: between 8 and 16years of age, self-reporting
DA, requiring a course of treatment, and not requiring urgent
dental treatment. The comparator in the CALM trial is usual
care for dentally anxious patients, typically comprising basic
Behavioural Management Techniques as outlined in national
and international guidelines [12-14].

1.2 | The ‘Your teeth, you are in control’ (YTYAIC)
Intervention

The YTYAIC intervention under evaluation is a guided self-
help CBT resource for children, delivered by a DP and ac-
companying resources for parents and DPs. The YTYAIC
intervention was developed based on the Five Areas Model of
CBT [15] to target unhelpful behaviours, feelings, symptoms,
thoughts, and situational influences which maintain dental
anxiety, using evidence-based psychological techniques to
reduce DA in children, including a Message to Dentist com-
munication tool, which provides a worksheet for children to
complete (with support from their dental professional) and
communicate their worries, what they do and do not want
to happen, and what coping strategies and stop signals they
would like to use [16, 17]. This activity was seen as benefi-
cial through influencing the child's thoughts, feelings, be-
haviours, and situational influences that can all operate to
maintain a child's dental anxiety (see the Five Areas Model of
Dental Anxiety in File S1) [16]. A single-centre service evalu-
ation found that guided self-help CBT was feasible to deliver

however to date that there has not been a process or outcome
evaluation of the use of this intervention in primary dental
care [18]. Details of the intervention, mapped to the template
for intervention description and replication (TIDierR) check-
list [19] and the Five Areas Model, can be found in File S1.

This qualitative study aimed to explore the potential mecha-
nisms of action from the perspective of patients, caregivers,
and DPs and examine how YTYAIC was implemented in the
context of primary care. The CALM trial is currently ongo-
ing and the quantitative process and outcome evaluations and
health economic analysis will be reported on completion of
the study.

2 | Methods

This study is reported following the consolidated criteria
for reporting qualitative research (COREQ) guidelines [20]
(File S2). Ethical approval was obtained as part of the ethical
approval for the CALM trial (East of England—Cambridge
South Research Ethics Committee, 11 March 2022, ref. 22/
EE/00137).

2.1 | A Theoretically Informed Approach

2.1.1 | Consolidated Framework
for Implementation Research

Process evaluations should be theoretically informed to rig-
orously examine the implementation process and aid under-
standing of why an intervention has or has not worked [21].
This study was guided by the Consolidated Framework for
Implementation Research (CFIR) [22]. The CFIR is based on
existing implementation frameworks, models, and theories
[23-25] and is intended to explain barriers and facilitators to
implementation effectiveness. CFIR consists of 39 constructs
across five major domains (that acknowledge the complexity
of interventions themselves and how these are implemented
in practice, the dynamic interface between inner and outer
settings, and the role of various individuals with agency who
affect how an intervention works in practice) [20]. The frame-
work has been used effectively in several studies [26-28] and
has been found to capture the complexity of implementa-
tion [29]. CFIR was updated based on user feedback in 2022
[30], and this process evaluation uses the updated version as
adapted to the CALM trial (File S3). Figure 1 demonstrates
how the CFIR can be applied to explore the context of the
CALM trial.

2.2 | Design

Members of the CALM trial youth forum and Patient and Public
Involvement and Engagement representatives (PPIE) were in-
volved in the design and interpretation of the process evaluation
(see File S2). Interview guides were designed with input from
PPIE representative and were based on the CFIR to address the
process evaluation questions (e.g., context, implementation, and
mechanisms of action) [11].
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FIGURE1 | CALM and your teeth you are in control intervention mapped to the Consolidated Framework for implementation research.

2.3 | Research Team and Reflexivity

Interviews were conducted by JK (female), a sociologist with a
PhD and experience of qualitative research. Data analysis was
supported by ZM, JP, and SB (all female). ZM is a qualified den-
tist and professor of dental public health, and JP and SB are char-
tered psychologists; all have experience of qualitative research.
ZM, JP, and SB were involved in developing YTYAIC. See File
for additional information.

2.4 | Sampling and Approach

The DPs were purposively sampled by JK and ZM on the basis of
gender, region, role/setting (foundation dentist, community den-
tist, dental associate, practice owner, dental nurse, practice man-
ager), and role within CALM (provider of intervention, provider
of usual care or other role). This approach was used to ensure
diverse and meaningful representation of views were explored
[31]. Twenty-four potential DP interviewees were contacted by
email by ZM in the first instance. Those who responded were
contacted by JK and sent information. Four did not respond.
Two others did respond but it was not possible to subsequently
arrange interviews due to work commitments.

All caregivers of children randomised to receive the interven-
tion who had completed treatment and indicated that they were
willing to be contacted about a qualitative interview within the
CALM trial were contacted by post and sent an information
pack. Those who responded within the timeframe of the study
were contacted by JK, and interviews were arranged.

2.5 | Data Collection

Interviews were arranged with the 18 DPs, ten caregivers, and
nine patients who expressed interest. All participants received
information sheets prior to their interview. The DPs and caregiv-
ers provided written informed consent, and children provided
written informed assent. Interviews were carried out by online
video call or telephone. The length of interviews ranged from
15 to 85min with an average length of 53 min. This included 11
interviews conducted as dyads. All other interviews were one-
to-one with no other people present. All interviews were audio
recorded and transcribed verbatim by an external company
(Dictate2Us) and checked for accuracy by the interviewer.

2.6 | Data Analysis

A framework approach [32, 33] was used for analysis using the
adapted CFIR and the Five Areas Model of CBT [15, 30]. Data
were deductively coded using the analytic frameworks specified
and categorised by JK using Microsoft Excel (File S3). Coding
and the mapping of data was led by JK and discussed and final-
ised with the process evaluation team (ZM, JP and SB) during
regular process evaluation team meetings. The choice of ana-
lytic frameworks, and a credibility check of the mapping and
interpretation of the data [34], was discussed during process
evaluation meetings with PPIE representatives.

A logic model was developed during the design stage of the
CALM trial (see File S4). However, it is important to examine
how processes of change operated within the trial as part of the
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process evaluation. Interviews asked about aspects of YTYAIC
that participants felt were most effective and explored partici-
pants’ perspectives on why these activities had been beneficial
and reduced their (or their patient's/child’s) dental anxiety. This
data was then mapped against the Five Areas Model of CBT [15]
to identify mechanisms of action from the perspectives of par-
ticipants (Table 1). The CFIR was then used as a framework to
examine how context may influence these change processes.

3 | Results

Thirty-seven patients, caregivers, and DPs were interviewed be-
tween March 2023 and September 2024 (see File S5 for details).

3.1 | Mechanisms of Action for YTYAIC

The aspect of the YTYAIC intervention which was discussed in
most depth by participants was the Message to Dentist commu-
nication tool [18]. Specifically, this activity was viewed as build-
ing trust, improving communication and increasing perceptions
of control. In most interviews, few concerns or negative impacts
were discussed by participants in relation to any aspect of the
intervention; the only exception was a concern raised about chil-
dren with needle phobia seeing the section ‘having an injection’,
particularly if this was not in their treatment plan. There were
however mixed opinions about the appropriateness and value of
the reward section for some children/families, which was raised
in DP and children/parent interviews. There was no discussion
of how use (or aspects) of the guide reduced the physical symp-
toms of children's dental anxiety. The interviews emphasised
the importance of how the intervention provides a useful struc-
ture for the dental appointment, facilitates the patient and den-
tal team to work together and builds a positive patient-dentist
relationship. The factors that might influence the mechanisms
of action and the success of the YTYAIC intervention were also
discussed and how the intervention was implemented was seen
as particularly influential.

3.2 | Implementing YTYAIC in Primary
Dental Care

Based on the interviews, potential enablers or barriers to the fu-
ture use of YTYAIC were spread across all five domains from
the updated CFIR and the detailed mapping of data—with rel-
evant quotes from participants—can be found in File S6. The
barriers and enablers discussed by participants in this process
evaluation are summarised below and in Table 2.

3.3 | Innovation (YTYAIC) Domain

Asan innovation, YTYAIC (and the online training) was seen as
well-structured [Design] and easy to use [Complexity] and based
on accepted evidence [Evidence Base]. However, the DPs were
open to further evidence about the effectiveness of YTYAIC,
from both the CALM trial and the personal experience of col-
leagues [Evidence base and Relative Advantage]. It was felt that
the resources which formed part of the YTYAIC intervention

could be used in different ways [Adaptability]. For example, the
message to dentist could be used in isolation (as a printed sheet,
with explanation from the DP), without expecting the patient
to read the rest of YTYAIC. The intervention group DPs felt it
could be trialled with patients outwith CALM without risking
negative outcomes [Trialability]. However, some concerns were
raised about purchasing the resource outwith CALM [Cost].

In terms of helping patients to manage their anxiety, it was either
reported to be more effective compared to usual care [Relative
Advantage] or similarly effective, depending on the individual
patient (see Individual Domain).

3.4 | Implementation Process Domain

The interviews identified differences in the way YTYAIC was
implemented between patients, between individual DPs and be-
tween different dental settings [Engaging and Doing]. The time
involved introducing YTYAIC was mostly 5-10 min. Generally,
DPs appeared to briefly skim through YTYAIC and highlight
particular pages. When considering the future use of YTYAIC,
there was some discussion of how colleagues, particularly
nurses and receptionists, could support the delivery and how
aspects of YTYAIC can be adapted (e.g., the Message to Dentist
can be printed and used separately, tools can be recommended,
and the questions from YTYAIC can be asked of other patients)
[Tailoring and Adapting].

3.5 | Individual Domain

The DPs interviewed generally showed a high level of en-
gagement with YTYAIC [Motivation]. The DPs felt that using
YTYAIC built on existing skills were part of dentistry but it was
felt that some professionals may struggle to use the resource
more than others [Capability]. As outlined above, using aspects
of YTYAIC is seen to be effective at helping patients to manage
their anxious thoughts, feelings, behaviours, and physical symp-
toms and improve the experience of treatment, which meets a
recognised need for patients [Need]. Overall, the interviews in-
dicated the importance of the individual domain and how the
motivation and engagement of patients, caregivers, and DPs was
fundamental to the success of implementation and positive out-
comes [Motivation]. Patients benefit from having time at home
and in the dental clinic to reflect on and respond to YTYAIC and
complete the Message to Dentist; DPs available time relates to
aspects of the inner and outer setting [Opportunity].

3.6 | Setting (Inner and Outer) Domain

These domains have been linked together here as the role of
different contracts and the wider NHS structure influences in-
dividual inner settings. Overall, there were examples of partic-
ipants acknowledging the issues caused by dental anxiety and
the benefits of addressing this [Delivery-Tension for change].
The DP interviews highlighted the relevance of time availabil-
ity to the ability to manage anxiety and use YTYAIC [Available
Resources]. The theme of time availability also relates to exter-
nal pressure from different contractual arrangements in the
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TABLE 2 | Summary of Enablers and Barriers of implementation using the adapted CFIR.
Domain and mapped constructs Enablers Barriers
Innovation (YTYAIC) Source Evidence-base

Implementation Process

Individuals’ Roles & Characteristics (DPs,

children and parents)

Outer Setting (NHS and society)

Inner Setting (Dental Practice)

Evidence-base
Relative Advantage
Adaptability
Trialability
Complexity
Design

Teaming
Assessing Context
Tailoring and Adapting
Engaging and Doing
Reflecting and Evaluating

Need
Characteristics (Motivation,
Capability, Opportunity)

External Pressure

Culture
Delivery (Compatibility, Mission
Alignment, Partnerships & Connections,
Incentive Systems, Available Resources)

Relative Advantage
Cost

Assessing needs

Need
Characteristics (Motivation,
Capability, Opportunity)

External Pressure

Delivery (Available Resources)

outer setting domain [External Pressure]. Participants felt that
associates, as compared to foundation dentists, dental thera-
pists, and community dentists, had different opportunities to
take time to use YTYAIC [Available Resources].

YTYAIC was seen to fit well across different practice settings,
including community dentists that receive referrals from general
dental practices [Delivery—Mission Alignment, Partnerships &
Connections]. The DPs highlighted where YTYAIC fitted with
overall goals to help anxious children and provide a positive
experience and environment supportive for children [Culture].
Nevertheless, it was noted that not all colleagues would be inter-
ested in trying YTYAIC, so there may be differences in values
within individual practices. All interviewed intervention DPs
were able to use YTYAIC [Delivery—Compatibility] and saw a
potential future use for YTYAIC, which they felt could work in
different inner settings, and in the context of the outer setting of
the NHS and society more generally.

4 | Discussion
4.1 | Summary of Findings

Interviews with patients, caregivers, and DPs highlighted that
there are several potential mechanisms of action through which
YTYAIC may work to reduce anxiety. As a complex interven-
tion, this study suggests that YTYAIC may exert change through
targeting behaviours (effective coping strategies and communi-
cation), situational influences (e.g., building supportive relation-
ships), and feelings and thoughts (e.g., normalising anxiety), in
line with the Five Areas Model of CBT [15, 16]. The participants
interview recognised these different elements and provided ad-
ditional detail of what specific aspects of the intervention they

thought worked well. YTYAIC was seen to provide a useful struc-
ture for conversations that could obtain valuable information,
which could be used for targeted support. The Message to Dentist
communication tool was viewed very positively; however, it is im-
portant that the ‘active ingredients’ are understood by implement-
ers to ensure that the way in which this aspect of the intervention
may work is not undermined, especially in the light of evidence
that implementation varied between settings (e.g., providing chil-
dren with agency in the decisions being made).

The interviews indicated that there are barriers and facilitators
to implementing YTYAIC in primary dental care, both within
CALM and in the future. In terms of the intervention itself, facili-
tators included the design, lack of complexity, and relative advan-
tage compared to usual care. Aspects of the inner and outer setting
also acted as facilitators and barriers; for instance, communication
between colleagues was seen as a facilitator to future use, while
external pressure from UK healthcare funding models was seen as
apotential barrier. This is related to problems with reimbursement
in the current NHS dental contract. More generally, financial pres-
sures within primary dental care may act as a barrier to individual
practices purchasing copies of YTYAIC. During the development
and testing phase for YTYAIC, a lack of time was acknowledged
as a potential barrier [13], and this was also the case in this study.
The DPs interviewed who had used YTYAIC and reported that the
time involved was manageable and ‘worth it’, even in the context
of the funding model. Concerns were focused on the potential at-
titudes of others (while those who had used YTYAIC all planned
to use the resource in some capacity in the future). The character-
istics of different individuals (the patient, caregiver, and DP) had
the potential to be facilitators or barriers; for example, motivation
or lack of motivation to engage with YTYAIC. As in previous re-
search, a perceived lack of motivation and interpersonal skills in
other DPs were identified as barriers [13].
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Initial development and evaluation of YTYAIC was undertaken
in a secondary care setting, where the intervention was delivered
solely by specialist paediatric dentists [11]. The generalisability
of the findings, to the ‘real world’, was readily acknowledged as
questionable, driving the need for the CALM trial. Invaluable
insights have been gained from the current work, specific to the
context of primary dental care, and many of the barriers and fa-
cilitators to implementation resonated closely with those found
in a hospital setting. It is important that the enablers and barri-
ers identified in this study are discussed and addressed by any
future implementers, in the context of their service, in the de-
sign stage of implementation.

4.2 | Implementation and Evaluation of a Complex
Intervention in Primary Dental Care

To date, process evaluations conducted in dentistry have not
examined how context may influence both implementation and
mechanisms of action, as recommended for process evaluations
[11]. The strength of this paper is that it illustrates the value of
undertaking a theoretically-informed process evaluation to ex-
plore these factors and examine how implementation and mech-
anisms of action operate in different contexts and how this may
influence the outcomes of the intervention. The CFIR can pro-
vide a useful framework for understanding relevant factors that
are perceived to influence the implementation of an innovation
[22, 30]. By using the adapted CFIR, this process evaluation has
provided a detailed and comprehensive analysis of potential bar-
riers and enablers to the use of YTYAIC within and outside of
CALM, which is essential information when considering how
this intervention may be scaled up for use in different contexts.

Qualitative approaches explore how individual and system level
factors may influence intervention processes and outcomes
and understanding complex contextual influencers within tri-
als [30, 35]. Using a qualitative approach within the process
evaluation enabled the examination of how YTYAIC has been
implemented within CALM, and the factors perceived to be rel-
evant to its implementation in primary dental care. For example,
considering implementation in terms of the role of different in-
dividuals has highlighted the importance of motivation of pa-
tients, caregivers, and DPs. Paying attention to the innovation
and implementation processes have highlighted differences in
how YTYAIC is used in practice and how it may be adapted in
the future. This process evaluation builds on previous research
to examine the factors that may influence the acceptability, ef-
fectiveness, and feasibility of YTYAIC across different service
contexts [16, 17]. The outcome evaluation component of the
CALM trial is still ongoing and further consideration of future
implementation should be considered in the light of the findings
on the clinical and cost-effectiveness of the intervention when
compared to usual care.

5 | Limitations

A common problem when undertaking a process evaluation of
an intervention within a trial is that the implementation barri-
ers/facilitators may have been influenced by the requirements
of the trial itself. For example, adhering to the trial protocol and

the administrative burden of the trial may have impacted on
motivation levels and perceived time pressures associated with
YTYAIC [10]. It is also possible that non-response bias could have
influenced the findings. For instance, it is possible that partici-
pants who took part in the interviews had different experiences
or perspectives to those who did not choose to be interviewed.
However, the purposive sampling framework used to recruit DPs
was designed to capture a diverse range of experiences and views
from participants who had taken part in the trial. Finally, prac-
tically, there were time constraints when interviewing DPs, and
using a broad framework such as the CFIR may have contributed
to less in-depth examination of specific issues.

6 | Conclusions

Interviews with patients, caregivers, and DPs found that
YTYAIC could be implemented in primary dental care. However,
there are potential barriers and enablers to the future successful
use of YTYAIC across all five domains of CFIR, which need to
be addressed if the intervention is to be successfully scaled up.
The study found that multiple mechanisms of action may com-
bine to contribute to a reduction in DA. It is therefore important
that these mechanisms of action are understood by those that
deliver the intervention to ensure that any adaptations to the in-
tervention do not result in reducing its effectiveness. Indeed, it
has been argued that the functions and processes of the ‘active
ingredients’ of an intervention, in real world settings, need to
be identified and replicated for interventions to work effectively
in different contexts [35, 36]. This work has demonstrated the
value that implementation science can bring to dental research
and process evaluations [37].
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