The
University
s Of

)

2" Sheffield.

This is a repository copy of Dentists’ perspectives on selective caries removal for the
management of deep carious lesions in permanent teeth.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/224285/

Version: Published Version

Article:

Kettle, J., Marshman, Z. orcid.org/0000-0003-0943-9637, Hamilton, A. et al. (7 more
authors) (2025) Dentists’ perspectives on selective caries removal for the management of
deep carious lesions in permanent teeth. BMC Oral Health, 25 (1). 362. ISSN 1472-6831

https://doi.org/10.1186/s12903-025-05699-8

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose -
| university consortium eprints@whiterose.ac.uk
WA Universiies of Leeds, Sheffield & York https://eprints.whiterose.ac.uk/




Kettle et al. BMC Oral Health ~ (2025) 25:362 BMC Oral Health
https://doi.org/10.1186/512903-025-05699-8

Check for
updates
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Abstract

Background To explore the views of dentists participating in the Selective Caries Removal in Permanent Teeth
(SCRiPT) randomised controlled clinical trial on selective caries removal versus complete or near complete caries
removal for the management of deep carious lesions.

Methods Nineteen semi-structured one-to-one telephone or online video interviews were conducted with dentists
involved in SCRIPT, using an interview guide informed by the Theoretical Domains Framework (TDF). Data were
initially analysed deductively using a framework informed by the TDF, and subsequently using reflexive thematic
analysis.

Results Three themes and 25 sub-themes were generated. Themes were ‘comfort using selective caries removal,
‘potential value of SCRIPT'and ‘challenges of subjectivity’ Sub-themes included six enablers and five barriers to the
use of selective caries removal, as well as five contextual factors potentially impacting dentists’ decision-making. The
SCRIPT trial was found to have potential value in terms of ‘overcoming uncertainty; although perceived limitations
were noted. The potential value of SCRIPT may depend on other factors, including the willingness of dentists to follow
evidence from the trial (reflecting personal attributes and comfort with selective caries removal). The interviews

also highlighted how caries removal is perceived as subjective and involves the application of clinical judgement to
individual cases. General dental practitioners who are less comfortable with selective caries removal may not start to
use this approach as defined within SCRIPT, particularly if there is a lack of strong evidence from the trial.

Conclusions Dentists'level of comfort with selective caries removal is multi-faceted and informed by contextual
factors. SCRiPT has the potential to increase acceptance of selective caries removal, but the findings may not be
interpreted in this way. Future work should further explore the concept of comfort with selective caries removal, using
the thematic framework outlined here to inform the design of interview topic guides.

Trial registration Trial registry: ISRCTN. Trial registration number: ISRCTN76503940. Date of Registration: 30.10.2019.
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Background

Dental caries is a prevalent non-communicable disease
that can impact negatively on quality of life [1]. When
restorative interventions are required, there is a lack
of consensus about how much carious tooth tissue to
remove pulpally before placing a restoration in order to
achieve optimal outcomes for patients [2]. Selective car-
ies removal to soft dentine pulpally is now recommended
for deep lesions in permanent teeth, over non-selective
removal [3]. Deep lesions are defined as those extending
into the pulpal third of the dentine [2]. However, there is
a risk of bias within existing studies, and further research
is required [4]. It is important to ascertain whether selec-
tive caries removal to soft dentine over the pulp will
sustain tooth vitality sensibility and reduce the need for
complex treatment.

The Selective Caries Removal in Permanent Teeth
(SCRIPT) trial is a pragmatic, multi-centre, two-arm
patient randomised controlled clinical trial taking place
in the UK. The trial is comparing selective caries removal
with complete or near complete caries removal for deep
carious lesions in permanent posterior teeth among
NHS dental attenders aged 12 and over. Selective caries
removal is defined within SCRiPT as:

+ Gain access to the dentine caries by removing
superficial enamel or existing restoration.

+ Remove caries from the periphery of the cavity to
allow for good adaptation and seal to the restoration
either at the enamel dentine junction or the
peripheral 2 mm of dentine if the cavity margin is on
root dentine.

+ Remove remaining carious dentine leaving soft
dentine pulpally “that deforms when an instrument
is pressed into it and can be easily scooped up (e.g.
with a spoon hand excavator) with little force being
required” [2].

Complete or near complete caries removal is defined
within SCRiPT as:

+ Gain access to the dentine caries by removing
superficial enamel or existing restoration.

+ Remove caries from the periphery of the cavity to
allow for good adaptation and seal to the restoration
either at the enamel dentine junction or the
peripheral 2 mm of dentine if the cavity margin is on
root dentine.

+ Remove caries to firm dentine pulpally which is
“physically resistant to hand excavation and some

pressure needs to be exerted through an instrument
to lift it” [2].

Traditionally, ‘complete caries removal’ was used to
describe non-selective removal to ‘hard’ dentine, but
within SCRIiPT, this term also included ‘near complete’
caries removal which has been described by the Inter-
national Caries Consensus Collaboration 2016 as ‘selec-
tive removal to firm dentine, which leaves either ‘firm’
or ‘leathery’ dentine over the pulp [3]. The term ‘com-
plete caries removal’ was therefore changed during the
SCRIPT trial to ‘complete or conventional caries removal

Decisions regarding caries removal are important to
dentists, reflecting variation in attitudes, teaching and
practice. Focus groups and interviews with dental prac-
titioners conducted during the development of the
SCRIiPT protocol found variation in current behaviour
and professional uncertainty around the best option for
the operative management of patients with deep carious
lesions [2]. Selective caries removal has not been univer-
sally adopted by dentists [5]. A survey of German den-
tists found that half considered only complete excavation
and 70% refused selective removal in a case of a 20 year
old with deep carious lesions and risk of pulp exposure
[6]. Reasons given included concerns that the remain-
ing bacteria could harm the pulp and that sealed lesions
could still progress and risks to the restorations placed.
Although the majority were of this view, the research
identified two distinct groups with opposite attitudes
towards caries removal. While more recent surveys in
a number of countries have found evidence of a shift
towards less invasive approaches [7, 8], such approaches
have not been widely adapted in some countries, such as
France and Germany [5].

Qualitative research can offer a more in-depth under-
standing of how general dental practitioners feel about
caries removal. Dentists were interviewed in a study
about selective removal in deep lesions, including the
consistency of dentine respondents would leave behind
[9]. At baseline, 46.6% of responding dentists would leave
only hard dentine behind, 45.5% would excavate until
they reached firm dentine and 5.5% would be willing to
leave soft dentine. Barriers to selective removal were a
lack of guidelines, discrepancies between knowledge
gained at university and more recent research, lack of
experience with selective removal and fear of endodontic
complications and lacking a routine for applying selective
removal [9].

Among undergraduate dental students, selective
removal is preferred to the potential stress of pulp
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exposure [10]. However, at this stage there are uncer-
tainties about how much caries to leave and concerns
about secondary caries and development of pulp necro-
sis. Some students expressed a lack of confidence in a
technique that leaves caries behind as this runs counter
to traditional teaching. A sense of ‘comfort’ in this case
came from not having full responsibility for these treat-
ments [10]. While general dental practitioners have com-
pleted their training, concerns felt as an undergraduate
may continue to be relevant.

Patients also have views on selective caries removal
(defined as ‘leaving some caries’) and complete caries
removal (defined as completely removing carious tissue)
[11]. A mixed-methods study in Germany conducted
focus groups with 12 adult patients, and distributed sur-
veys to 150 patients [11]. No participants in the focus
groups were aware of selective caries removal. Half
thought complete caries removal was a safer, more reli-
able option. The risk of pulp exposure, the potential for
root canal treatment, the potential need for retreatment
due to recurrent caries and restorative complications
were relevant factors to patients. There was an emphasis
on trusting the dentist, which could put pressure on gen-
eral dental practitioners making treatment decisions [11].

The aim of this paper is to explore the view of dentists
involved in the SCRIPT trial on the use of selective caries
removal in general dental practice.

Methods

This study is reported in line with the consolidated cri-
teria for reporting qualitative research (COREQ) guide-
lines [12] (Supplementary file 1). Ethical approval for the
study was obtained as part of the ethical approval for the
SCRIPT trial (North of Scotland Research Ethics Com-
mittee, 6th January 2020).

Design

As part of the process evaluation, dental stakeholders
were interviewed during the set-up phase (pre-trial inter-
views) and during the trial (mid-trial interviews). Inter-
views with health professionals within trials can be used
to understand how trial- and clinical- protocols relate to
prior experiences within dentistry, everyday activities in
general dental practice and views on a particular issue
[13].

The interviews conducted during SCRiPT were
intended to explore usual care, views on the intervention
prior to delivery and experiences within the trial. The
interviews were guided by the TDF which was used to
structure and analyse the interviews [14, 15]. The refined
TDF is based on 14 domains and 84 constructs [15]
(Table 1). While the domain ‘nature of behaviour’ has
been removed from version 2 of TDF, this domain can be
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used in combination with version 2 as this allows for how
relevant tasks are represented [16].

TDF is a flexible framework that can be used across
different settings [17]. TDF has been used in qualitative
implementation research with dental professionals to
understand their behaviours, motivations and cognitions,
including in relation to the evidence-based management
of patients with bacterial infection [18] (nine relevant
domains), the management of non-cavitated proximal
carious lesions [19] (ten relevant domains) and the use of
a risk communication tool [20] (eight relevant domains).
All domains were represented across these studies. Qual-
itative research should justify when not all domains are
used in an individual study [21].

Interview guides for pre-trial and mid-trial interviews
were designed by ZM and JK on the basis of the TDF and
guidelines for conducting a process evaluation [15, 22].
Interview guides were approved by the trial team and
were not piloted. The interview guide is provided (Sup-
plementary file 2).

Research team and reflexivity

The majority of interviews were conducted by JK
(female); one interview was conducted by SE (female). JK
has a PhD and a background in sociology. She has expe-
rience of interviewing and qualitative analysis. She is a
research associate working independently from the trial
team and is not a qualified dentist. SE is a qualified den-
tist with a PhD and experience of conducting qualitative
research. Data analysis was supported by ZM (female), a
qualified dentist with a PhD and significant experience of
interviewing and qualitative analysis, and AH (female),
a qualified dentist with expertise in selective caries
removal, currently completing a PhD.

Sampling and approach

Sampling was largely purposive, with some initial conve-
nience sampling. Dentists from twelve dental practices
recruited to the SCRiPT trial were contacted by email
between November 2020 and February 2021 for pre-trial
interviews (i.e. during the set-up phase of the trial). Four
did not respond. Interviewed dentists’ gender, region
and time since qualification was recorded, and as more
practices were recruited to SCRiPT, dentists who had
qualified recently were purposively sampled to achieve
maximum variation.

The first patient was randomised to SCRIiPT in June
2021. By April 2022, thirteen practices had recruited at
least three patients to SCRiPT. Dentists from nine of
these practices were contacted by email by the SCRiPT
team for interviews for the mid-trial phase. One
responded and declined to take part. In November 2022,
an additional 12 dentists were contacted. These dentists
were purposively sampled based on gender, region and
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Table 1 TDF domains and relevance to script
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TDF Domain Definition Example of relevance to SCRiPT

Knowledge An awareness of the existence of something Knowledge about different approaches to
caries removal.

Skills An ability or proficiency acquired through practice The skill of removing caries from a deep lesion.

Social/Profes-

sional Role and  social or work setting

|dentity

Beliefs about Acceptance of the truth, reality, or validity about an ability, talent, or facility that a
Capabilities person can put to constructive use

Optimism The confidence that things will happen for the best or that desired goals will be

attained
Beliefs about
Consequences
Reinforcement

given situation

Intentions

Goals
achieve
Memory, Atten-
tion and Decision and choose between two or more alternatives
Processes
Environmental
Context and
Resources tence, and adaptive behaviour
Social Influences
thoughts, feelings, or behaviours

Emotion A complex reaction pattern, involving experiential, behavioural, and physiological
elements, by which the individual attempts to deal with a personally significant
matter or event

Behavioural Anything aimed at managing or changing objectively observed or measured

Regulation actions

A coherent set of behaviours and displayed personal qualities of an individual in a

Acceptance of the truth, reality, or validity about outcomes of a behaviour in a

Mental representations of outcomes or end states that an individual wants to

The ability to retain information, focus selectively on aspects of the environment

Any circumstance of a person’s situation or environment that discourages or
encourages the development of skills and abilities, independence, social compe-

Those interpersonal processes that can cause individuals to change their

Understanding of caries removal in relation to
the professional identity of being a dentist.

Confidence in ability to follow the SCRiPT
protocol.

Belief that the intended goals of selective car-
ies removal will be achieved.

Belief about patient outcomes following selec-
tive caries removal.

Increasing the probability of a response by arranging a dependent relationship, or  Approach to caries removal reinforced by
contingency, between the response and a given stimulus
A conscious decision to perform a behaviour or resolve to act in a certain way

consequents within SCRiPT.

Intention to use selective caries removal rather
than complete or conventional caries removal.
Intended patient outcomes from using selec-
tive caries removal.

The decision making process regarding how
much carious tissue to remove.

Aspects of general dental practice that can
impact on the use of selective caries removal.

The influence of other dentists on decisions
regarding selective caries removal
Emotional responses to the use of selective
caries removal

Changes to behaviour regarding caries
removal

engagement with the trial. Seven did not respond. In July
2023, 11 dentists from practices who had never recruited
were contacted in order to explore reasons for non-
engagement with the trial. None responded and this line
of enquiry was not possible.

Data collection
Dentists who indicated an interest in being interviewed
were sent an information sheet by the interviewer
(including the aim of the study) and were given the
opportunity to ask questions. All participants provided
informed consent by returning signed consent form prior
to interview, or giving verbal consent at the time of inter-
view. The pre-interview information included the inter-
viewers’ background, and in the case of JK, lack of clinical
training. Interviews were carried out by telephone or
online video call. The length of interviews ranged from
35 to 90 min. The average length was 52 min. All inter-
views involved one dentist and one interviewer, and no
other people were present. The interviewers had no rela-
tionships with interviewees prior to initial contact.

All interviews were audio-recorded and tran-
scribed verbatim by an external company (Dictate2Us).

Transcripts were checked for accuracy by the interviewer.
Transcripts were not returned to participants for check-
ing. Notes were made during the interviews to highlight
significant points for further discussion.

Data analysis

Analysis initially followed a framework approach, with
a deductive orientation based on the TDF [23]. Data
were coded and categorised using Microsoft Excel 2016
by JK. An overview of barriers and enablers to selec-
tive caries removal organised on the basis of the TDF
was developed. While TDF was useful for organising
the data, analytical notes on the initial overview high-
lighted overlaps and overarching themes that offered the
potential to situate barriers and enablers to selective car-
ies removal within SCRiPT in a wider context. On the
basis of discussions between JK, ZM and AH, a set of
themes in the sense of patterns of shared meaning (rather
than domain summaries) were generated by JK, follow-
ing the principles of reflexive thematic analysis [24, 25].
The thematic framework related to the idea of ‘comfort’
with selective caries removal. While previous qualitative
research has referred to ‘comfort’ among undergraduates
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managing deep carious lesions [10], this was not devel-
oped as a multi-faceted concept. In this study, the term
‘comfort[able]’ emerged from the interviews with den-
tists and was further developed and conceptualised by
JK to contextualise barriers and enablers to selective
caries removal. This included identifying and naming
different facets of ‘comfort’ to capture different aspects
of the interview data. The thematic framework was dis-
cussed among all authors, drawing on different disciplin-
ary and professional backgrounds, to confirm validity.
Interviewed dentists did not provide feedback on these
findings.

Rather than claiming saturation in the sense of ‘infor-
mation redundancy, we recognise the limitations of this
concept for reflexive thematic analysis, which recognises
that the meaning of these themes requires interpretation,
and the themes do not ‘emerge’ from the data [26]. For
instance, most dentists in this sample appeared com-
fortable with selective caries removal, so there are fewer
examples of barriers. However, concerns and initial dis-
comfort were important thematically, and the positive
emphasis may represent sampling limitations (discussed
below).

Results

Characteristics of participants

The final sample comprised nineteen dentists (see Table 2
— PT is used for pre-trial, MT for mid-trial). The pre-trial
sample comprised eight dentists who were interviewed
between November 2020 and February 2021. The mid-
trial sample comprised eight dentists who were inter-
viewed between May and June 2022 and five who were

Table 2 Participant details
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interviewed between November and December 2022.
Two dentists were interviewed both pre-trial and mid-
trial to explore experiences of the trial as compared to
expectations.

Across the whole sample, thirteen were from England.
This partly reflects the higher number of actively recruit-
ing practices in England. Ten were female. Thirteen had
no prior experience of trials. Ten were principal dentists.
Dentists qualified between 4 and 45 years prior to their
interview (mean: 22 years).

Interview data were allocated to all 14 TDF domains.

Themes

Three themes and 25 sub-themes were generated
through analysis of the data (Table 3). These themes and
sub-themes are presented in more detail with illustrative
quotes (Supplementary file 3) and illustrated with refer-
ence to contextual factors in a thematic map (Supple-
mentary file 4). The first theme, ‘comfort using selective
caries removal’ is organised into enablers, barriers and
contextual factors that potentially influence dentists.

Comfort using selective caries removal

This theme relates to different facets of comfort: per-
sonal, intellectual, experiential, social and professional.
The level of personal comfort is an emotional response
to carrying out a particular procedure. In this case, it can
be reflected in emotional reactions to leaving more car-
ies than usual (for example) and may demonstrate how
messages from early dental training can be internalised.
However, personal comfort can change, and it may be
complete caries removal that feels more uncomfortable:

Participant Region Gender Years since qualifying Previous trial experience Role

PT1 Scotland Female 4 No Associate
PT2/MT13 Scotland Female 33/35 Yes Associate
PT3 Scotland Female 16 Yes Principal
PT4 England Male 35 Yes Principal
PT5/ MT1 Scotland Male 11/13 Yes Principal
PT6 England Male 35 No Principal
PT7 Scotland Female 18 No Associate
PT8 England Female 5 Yes Associate
MT2 England Male 29 No Principal
MT3 England Male 45 No Principal
MT4 England Male 36 No Principal
MT5 England Female 17 No Principal
MTé England Male 12 No Associate
MT7 Scotland Female 8 No Associate
MT8 England Male 30 No Principal
MT9 England Female 26 No Associate
MT10 England Male 30 Yes Principal
MT11 England Female 24 No Associate
MT12 England Female 10 No Associate
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Table 3 Themes and sub-themes
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Theme

Sub-theme

Comfort using selective caries removal

Potential value of SCRIiPT

Challenge of subjectivity

Perceived benefits of selective caries removal (enabler)

Selective caries removal perceived to align with dental goals (enabler)
Perceived risk of exposure from complete caries removal (enabler)
Perception of patient acceptance (enabler)

Ability to mitigate risk (enabler)

Lack of perceived barriers (enabler)

Ongoing influence of dental training (barrier)

Lack of prior knowledge or experience of selective caries removal (barrier)
Risk of negative perceptions of other dentists (barrier)

Concern about lack of consensus (barrier)

Lack of concern about the risks of complete caries removal (barrier)
Existing approach (context)

Approach taught at dental school (context)

Attitude to changing approach (context)

Access to alternative sources of knowledge (context)

Goals within dentistry (context)

Overcoming uncertainty

Limitations of SCRIPT to provide evidence

Optimism about outcomes of selective caries removal

Willingness to follow evidence from SCRiPT

Importance of conclusive evidence

Perceptions of caries removal as subjective

Working ‘between the extremes’

Issues of interpretation

Applying clinical judgement

‘Oh yeah, as I said the first selective caries removal I
did I remember thinking, “Oh my goodness, I've left
a lot of caries in this tooth” (MT7, female, 8 years
qualified, associate).

T would be much softer going the other way than
going back to complete caries removal. It doesn’t feel
quite right, it doesn’t feel right anymore I suppose’
(MT2, male, 29 years qualified, principal).

The level of intellectual comfort relates to an understand-
ing of the scientific rationale for a procedure; in this case,
selective caries removal can make sense on the basis of
engaging with research and in the context of someone’s
understanding of tooth morphology, the properties of
restorative materials etc. Conversely, a dentist may lack a
sense of intellectual comfort if they question the underly-
ing rationale of selective caries removal:

‘But I would say, since I've been teaching in [name
of university] over the last four or five years, I was
much more practicing towards selective caries
removal without maybe going quite as far as that.
Just because of the way that undergraduates are
taught these days. [...] So, yeah, so, you know, you
can’t avoid but to see that all the time when you're
exposed to it! (MT2, male, 29 years qualified, prin-
cipal).

1 think if you've got too larger proportion of the res-
toration seated on soft dentine, particularly for some
materials like composite or amalgam. I don’t think

that it will give you as good longevity. I don’t think
the fillings would last as well! (MT6, male, 12 years
qualified, associate).

The level of experiential comfort develops from personal
experience with a procedure. In this study, previous expe-
rience with selective caries removal could be reassuring
in terms of perceived success and patient outcomes, or
dentists could feel they lacked this experience.

Social comfort reflects the wider context in which a
procedure is carried out and is shaped by perceptions of
the views of others and wider acceptability. In this case,
dentists are concerned patients and other professionals
may view selective caries removal as a mistake or evi-
dence of negligence, rather than a valid choice, which has
potential implications for patients (if unnecessary resto-
rations are carried out). As discussed below, SCRiPT has
the potential to address dentist’s ‘worry’ by improving
awareness and thus improve social comfort:

‘There’ll be a lot of dentists that aren’t trained in
selective caries removal or know nothing about it
whatsoever. So, to them leaving decay behind in
a tooth is alien. You know so I think a fear would
arise from, if we were to leave decay behind then the
patient was to go and see somebody who was like
that, not trained in it, that they could start giving
the patient the wrong idea that the previous dentist
has been negligent. I think that's the main fear that
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wed have! (MT10, male, 30 years qualified, princi-
pal).

T always worry that if I leave caries that people are
going to get re-restorations that they don’t need so
I thought bringing this to the forefront and maybe
making people more aware of it would help with
that! (MT7, female, 8 years qualified, associate).

The level of professional comfort refers to factors that
mitigate against any medico-legal risks of a particu-
lar procedure such as documenting the decision to use
selective caries removal in patient notes. One dentist
had started to give patients a piece of paper recording
the study tooth (although obviously not the result of ran-
domisation). She explained this in terms of recognising
patients’ limited ability to remember and explain prior
treatment to a new dentist:

And then if, you know, that there’s something dif-
ferent that’s been done for this tooth, so whoever
sees you is able to understand that the dentist has
treated this tooth, but there’s something that the
patient is not able to explain. And that is why, you
know, if they want to know more about it, or ask
anything, they could contact us. So yes, the patient
is aware. So that's not a problem’ (MT11, female, 24
years qualified, associate).

Understanding comfort as multi-faceted is useful for
understanding the potential enablers and barriers to the
use of selective caries removal outside SCRiPT. Dentists
who had already accepted the rationale of selective caries
removal, and/or had experience of using this approach
successfully with patients, presented as more comfort-
able in their interviews. Dentists who were less familiar
with selective caries removal appeared more uncertain,
for example, highlighting a range of potential concerns in
pre-trial interviews, or retrospectively in mid-trial inter-
views. For instance, MT11 noted her initial concerns,
which had changed during the SCRiPT trial:

Tm not sure if the selective helps to contain the
caries long term. So, I may be wrong. I mean, my
thought process is, was I would say. But now it has
changed since I've joined the SCRIPT. So, initially I
would think that just leaving some caries behind
would mean there’s a high chance of caries progres-
sion. So, there’s a chance of the patient coming back
with pain or problems! (MT11, female, 24 years
qualified, associate).

The main barriers related to a lack of intellectual comfort
(due to the ongoing influence of dental education that
emphasised complete caries removal) and a lack of social
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comfort, reflecting how other dentists would perceive
visible caries on a radiograph. Both of these contributed
to the more emotional, and less tangible, personal com-
fort. Dentists used the hypothetical scenario of a patient
visiting another dentist. However, when questioned, they
acknowledged this was unlikely (for example, due to
having ‘loyal’ patients, and due to professional comfort
from documentation in patient notes). This concern may
therefore emphasise a perceived lack of consensus among
dentists, and the potential for one’s intentions to be mis-
interpreted, with implications for patient perceptions of a
dentists’ competence and professional identity.

In the context of SCRIiPT, some dentists expressed a
personal preference for selective caries removal regard-
less of what evidence the trial might generate:

Yes, in case if there is not much of significant dif-
ference involved, the approach is then I would pos-
sibly still carry on with the selective caries removal
approach, in case, because I believe that that would
be the right approach. (MTS5, female, 17 years quali-
fied, principal).

‘We still prefer selective caries removal over complete
caries removal. Has it changed my mind about that
being part of SCRIPT? No, not really. We still, you
know, it’s our preferred method of choice! (MT10,
male, 30 years qualified, principal).

These examples can be understood in terms of the con-
cept of comfort outlined above. For instance, MT5
referred to experiential knowledge of selective caries
removal prior to SCRiPT, and MT10 taught minimal
invasive dentistry and was convinced by the rationale. An
existing sense of comfort with selective caries removal
can affect how SCRiPT is viewed and engaged with, with
implications for recruitment, for example.

A range of factors were noted that could impact on
dentists’ personal comfort with selective caries removal,
including: the existing approach prior to SCRiPT and
whether this involved some version of selective caries
removal; the length of time qualified and the approach a
dentist was taught; a dentist’s attitude to changing their
approach (e.g. willingness to access further training
and engage with research); a dentist’s access to alterna-
tive sources of knowledge (for example, opportunities to
teach undergraduates) and; goals within dentistry, and
whether these include goals aligned with a minimally
invasive approach.

Potential value of SCRiPT

In relation to the previous theme, SCRiPT was seen to
have potential value as a source of trusted knowledge,
that could contribute to the consensus on selective car-
ies removal, and thus professional comfort. Dentists who
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were comfortable with this approach ‘hope[d]’ the trial
supports their existing views, and were optimistic about
patient outcomes.

T hope that the study is actually going to prove that
the selective caries removal is the better approach as
opposed to complete caries removal! (MT9, female,
26 years qualified, associate).

However, there were examples of dentists who ques-
tioned the value of SCRiPT, for example, noting that den-
tists in the trial are likely to take extra care when using
this approach, and that the findings may be less applica-
ble to usual practice outside the trial.

SCRIiPT was also seen to have value in providing an
opportunity for dentists to gain experience of selec-
tive caries removal. Through involvement in the trial,
interviewed dentists noted they had developed intellec-
tual and/or experiential comfort (for instance, through
reading literature provided within the trial or having
the opportunity to treat patients resulting in positive
outcomes):

‘So initially I thought I would try it a bit and I've had
no problem, no patients coming back, so then I'm
using it more and more and so now I use it almost
entirely now all the time! (MT13, female, 35 years
qualified, associate).

While SCRiPT was seen to have potential value as a
source of evidence on selective caries removal, these
findings indicate that perceptions of this value may vary
among dentists. In particular, the facets of comfort out-
lined above, and the range of contextual factors that
affect dentists’ sense of comfort (i.e. dental education,
time qualified, attitude to changing approach, access to
alternative sources of knowledge and goals within den-
tistry), may act to moderate the willingness to follow the
evidence from SCRIPT, for example if there is a lack of
intellectual and professional comfort:

‘Certainly, one of them [dental colleague] would
need concrete evidence-base to move forward on
them. [...] Yes, they try to follow the rules and regs
[understand as regulations] to the tee which is great,
and theyd be uncomfortable, I think, doing selective
caries removal unless it was proven to be a better
performing restoration in the end! (MTS, 30 years
qualified, principal).

The importance of conclusive, clear-cut evidence was
highlighted if dentists are to change from an approach
with which they feel comfortable; dentists may be more
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willing to follow evidence supporting a pre-existing
attitude.

Challenge of subjectivity

Interviewed dentists emphasised how caries removal was
subjective, and in relation to the previous theme, it was
noted that this could be a potential limitation to SCRiPT,
as dentists may interpret the protocol in different ways.
One participant who had previously worked as a nurse
commented:

T think in dentistry things are very different. If peo-
ple are from different universities or they've had dif-
ferent, looked at different evidence, or sometimes the
evidence is not all clear, so, they do things differently.
And sometimes you get the same result, but there’s
lots of different ways of getting there. Yeah, I think
probably it is quite unique to dentistry. (MT12,
female, 10 years qualified, associate).

Several dentists referred to their usual approach as in
some way ‘between’ complete caries removal and selec-
tive caries removal, and these discussions acknowledged
the challenges of adhering to particular definitions in a
consistent way. The language used suggested that, despite
the training, ‘complete caries removal’ may be inter-
preted as nonselective removal to hard dentine, rather
than selective removal to firm dentine. For instance:

T would say the norm is, nearly complete caries
removal, but just leave, leaving the, the... leaving
carious dentine over the pulp to avoid exposure.
I would have said the norm is, is like halfway in
between the two sides of the trial really’ (MT6, male,
12 years qualified, associate).

While the interviews found that dentists generally
described themselves as ‘confident’ in their ability to fol-
low the protocol, there were indications that the way in
which the protocol was interpreted may vary, with impli-
cations for fidelity.

More generally, given the perception that caries
removal is subjective, dentists emphasised their skill at
applying clinical judgement, a competence that develops
with experience and reflection:

Tt’s developed and you kind of see what things work
and I've seen lots of restorations that I've left a lit-
tle bit of caries over the pulpal area and it hasn’t
caused any issues so that kind of possibly reinforces
you could do that again and you can check it on bite-
wings subsequently. Now, I've been in the practice for
five years, I've re-bitewinged all my patients twice so
like I can now see my restorations I've done and that
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I think makes you a better practitioner because you
reflect on the margins of them and the contact points
on them. So that, I would say you develop with that’
(MT7, female, 8 years qualified, associate).

Decisions to selectively leave carious dentine over the
pulpal floor in the cavity preparation prior to restoration,
whether this follows the SCRIPT protocol for selective
caries removal or a less conservative approach with leath-
ery or firm carious dentine over the pulp, can be under-
stood as an example of this clinical judgement. However,
dentists may feel some sense of personal and social dis-
comfort with this approach, despite intellectual, experi-
ential and professional comfort, particularly when there
was a degree of internalised social pressure and concerns
about a lack of consensus within the profession.

Discussion

This paper has explored the perspectives of dentists on
selective caries and complete or conventional caries
removal in the context of the SCRIiPT trial. The inter-
views explored dentists’ views on caries removal prior to
recruitment to SCRiPT and experiences of caries removal
within the trial. Analysis identified themes of comfort
of selective removal, potential value of SCRiPT and the
challenge of subjectivity. This paper cannot comment on
fidelity data from SCRiPT. Nonetheless, it is important to
highlight this particular challenge in relation to under-
standing the eventual trial outcomes.

The term ‘comfort’ emerged from the interviews, and
was developed as an original concept by the authors. This
included identifying and naming different facets that cap-
tured the different aspects discussed in the qualitative
interviews. Elsewhere, the comfort zone is defined as ‘a
behavioural state within which a person operates in an
anxiety-neutral condition, using a limited set of behav-
iours to deliver a steady level of performance, usually
without a sense of risk’ [27]. This has been used in the
context of comfort with clinical practice, in a way that
emphasises emotional experiences [28]. The term ‘com-
fort’ has been used elsewhere in relation to dentists’ atti-
tudes to their work, which recognises the potential to be
‘uncomfortable’ with a particular situation (e.g. the provi-
sion of treatment during the COVID-19 pandemic) [29].
The theme of ‘being outside one’s comfort zone’ has also
been used to refer to a lack of familiarity and ‘wariness’
among dentists, relating to clinical challenges and diffi-
culties with particular groups of patients in the context
of stressors and coping mechanisms in primary care den-
tistry more generally [30]. There is scope for further work
exploring ‘comfort’ that draws on this literature, and
develops ‘comfort’ as a multi-faceted concept in relation
to particular areas of dental work.
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The notion of comfort provides a useful conceptual
tool to make sense of the ways in which dentists discuss
selective caries removal, and attitudes within the con-
text of an RCT. While some individual dentists appeared
comfortable with the idea of selective caries removal,
others seemed more uncertain (for example, experienc-
ing a lack of professional comfort due to concerns about
the threat of medico-legal action). The idea of distinct
themes among dentists with regard to knowledge of,
attitudes towards and behavioural approaches to caries
removal has been noted elsewhere [6]. Further research
with dentists who identify as being less comfortable with
selective caries removal would be useful for understand-
ing the range of attitudes to this approach.

The interviews demonstrated how attitudes to selec-
tive caries removal could change, both prior to SCRiPT
and during the trial. Similarly, dentists involved in a trial
that compared conventional and biological approaches
for the management of carious lesions in primary teeth
found that meanings of particular approaches had the
potential to shift over time, from ‘unfamiliar’ to ‘familiar’
and ‘effective’ (in the case of biological) [13]. Neverthe-
less, dentists also employed experiential and interper-
sonal knowledge when treating patients, and appeared
to value feeling ‘comfortable’ with the approach used
(although this concept was not operationalised in this
earlier study). More generally, clinicians who are not in
individual equipoise when recruiting for a trial may not
feel a sense of ‘comfort; which can impact on recruitment
and retention of sites [31-34]. The importance of feeling
a sense of ‘comfort, and more specifically, what it means
to feel comfortable, would benefit from further research.

In relation to previous research on selective caries
removal, there are similarities to themes identified by Jeg-
gle and colleagues [9]. For example, the barrier of discrep-
ancies between dental training is similar to the barrier of
‘ongoing influence of dental training’ and the facilitator
of knowledge about selective caries removal as evidence
based and proven was similar to ‘accepting perceived
benefits of selective caries removal). Similarly, dentists
continuing to show concern about using a technique that
leaves caries because this is different from traditional
teaching demonstrates that this feeling may continue
from being an undergraduate [10], although this study
has shown how a sense of comfort can develop. Enablers
and barriers to the use of selective caries removal iden-
tified in other studies can be conceptualised using our
notion of ‘comfort; for example in terms of professional,
intellectual and experiential comfort, all of which con-
tribute to a less tangible sense of personal comfort. Other
aspects of our analysis, while not listed as themes, are
evident in the selected quotes (for instance, references
to caries removal as a ‘gut feeling’ reflects a perception
of the subjectivity of caries removal) [9]. Nevertheless,
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there are differences; for example, while dentists in Ger-
many, the United States and New Zealand compare their
practice to other dentists [19], it is not clear that they are
specifically concerned about the potential negative per-
ceptions of any other dentists a patient may see in the
future, which was notable in our research. It would be
useful to further explore potential barriers and enablers
to selective caries removal, and one approach would be to
use interview guides developed on the basis of the TDF
and the thematic framework outlined above.

Strengths and limitations

This study contributes to existing literature on dental
professionals’ perspectives on selective caries removal,
focusing on two nations in the UK. Using qualitative
research allows for a detailed understanding of dentists’
attitudes to selective caries removal. The context of the
SCRIPT trial provides a unique situation to explore this
topic, which is of recognised significance to dentists [2].
The conceptualisation of a multi-faceted notion of den-
tists” ‘comfort’ with a clinical procedure makes a novel
contribution to the existing literature in dentistry and
similar healthcare decision situations.

Nevertheless, there are some limitations to this study.
All interviews were conducted with dentists recruit-
ing for the SCRIPT trial, and therefore the sample com-
prised dentists who were at least willing to take part in
a trial involving selective caries removal. While dentists
highlighted the potential for misinterpretation of radio-
graphs by other dentists, there was limited potential to
explore this from the perspective of dentists who do not
accept the rationale for SCRiPT. Although the research-
ers made attempts to interview dentists from practices
that were involved in SCRiPT but not recruiting, in
order to explore barriers experienced by these practices,
these attempts were not successful. This is an acknowl-
edged risk of embedded qualitative research and future
research may benefit from exploring other forms of data
collection and recruitment of ‘non-standard’ participants
[33]. Nevertheless, there were examples of dentists who,
while signed up for SCRiPT, were less convinced about
the potential benefits of selective caries removal than
others. Other dentists also acknowledged how their
own perspective had changed over time, including dur-
ing the course of the trial. These varied perspectives have
allowed this paper to highlight the importance of comfort
as a significant theme.

In addition, a longitudinal approach, involving end-of-
trial interviews, would have allowed dentists to further
reflect on their perspectives on complete caries removal
and selective caries removal within SCRiPT, and with
regard to how they anticipated working outside of the
trial. Future qualitative studies within trials may benefit
from a longitudinal approach, which should be planned
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as part of the research design. However, this also neces-
sitates addressing how qualitative research within clini-
cal trials is funded to ensure a researcher is available for
interviewing and analysis.

All but one interview were conducted by a social sci-
entist without clinical experience. Given the clinical sub-
ject matter, an experienced clinician may have responded
to what the dentists said in a different way, establishing
more technical detail. However, there are benefits to a
non-clinical interviewer, who may be less likely to intro-
duce bias in the sense of guided questions due to precon-
ceived ideas either way. Furthermore, the findings were
discussed within a research team with prior experience of
the TDF and clinical experience of caries removal, which
helped to clarify the overall significance.

The topic guide was designed on the basis of the TDF,
and as reported above, data was initially coded in terms of
barriers and enablers to selective caries removal in rela-
tion to TDF constructs. Re-analysing data on the basis
of a central multi-faceted concept of ‘comfort’ provides a
helpful way to understand how dentists within SCRiPT
discussed selective caries removal. As outlined above,
the thematic framework developed here can inform
future research. Nonetheless, the authors acknowledge
the limitations in not planning for a reflexive, inductive
approach. Firstly, it is likely the interview guide would
have been different had it not been informed by the TDEF,
and piloting the original interview guide would have
been a useful opportunity to identify limitations of this
approach. Secondly, as an alternative, planning to use a
grounded theory approach and designing the research
on this basis with iterative data collection and analysis,
may have led to richer data. In relation to this, theoretical
sampling would have required actively sampling to look
for deviant cases. As noted above, this research was lim-
ited as all dentists interviewed were willing to take part in
SCRIiPT, and as the theoretical framework was developed
following the interviews, it has not been tested with den-
tists who may hold different attitudes to selective caries
removal and may have challenged this central concept.

Implications for future research and practice

This paper therefore offers a potential thematic frame-
work that requires further research outside the con-
text of the SCRIPT trial. This study offers perspectives
on dentists enrolled in a particular trial. The potential
for negative views from other dentists emerged as the
main barrier to the use of selective caries removal out-
side SCRIPT. Dentists anticipated lacking social comfort,
although this could be mitigated to some extent through
practical measures that contributed to a sense of profes-
sional comfort. Future research could usefully explore
this further outside the context of SCRiPT as part of
research on attitudes to caries removal more widely.
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Conclusions

Dentists within the SCRiPT trial identified barriers and
enablers to their use of selective caries removal outside
the trial, and contextual factors and moderators that
could influence dentists’ decision-making. Enablers to
the use of selective caries removal contributed to a sense
of comfort. Dentists’ level of comfort with selective caries
removal was multi-faceted and informed by contextual
factors. SCRIPT has a potential value to increase com-
fort with selective caries removal, but the findings may
not be interpreted in this way. Future work should fur-
ther explore the concept of comfort with selective caries
removal, using the thematic framework outlined here to
inform the design of interview topic guides.
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