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Abstract
Objectives: Dental behaviour support (DBS) describes all specific techniques prac-
ticed to support patients in their experience of professional oral healthcare. DBS is 
roughly synonymous with behaviour management, which is an outdated concept. 
There is no agreed terminology to specify the techniques used to support patients 
who receive dental care. This lack of specificity may lead to imprecision in describing, 
understanding, teaching, evaluating and implementing behaviour support techniques 
in dentistry. Therefore, this e-Delphi study aimed to develop a list of agreed labels and 
descriptions of DBS techniques used in dentistry and sort them according to underly-
ing principles of behaviour.
Methods: Following a registered protocol, a modified e-Delphi study was applied over 
two rounds with a final consensus meeting. The threshold of consensus was set a pri-
ori at 75%. Agreed techniques were then categorized by four coders, according to be-
havioural learning theory, to sort techniques according to their mechanism of action.
Results: The panel (n = 35) agreed on 42 DBS techniques from a total of 63 candidate 
labels and descriptions. Complete agreement was achieved regarding all labels and 
descriptions, while agreement was not achieved regarding distinctiveness for 17 tech-
niques. In exploring underlying principles of learning, it became clear that multiple 
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1  |  INTRODUC TION

Receiving dental care, such as fillings or tooth debridement, can 
be simultaneously beneficial, and, difficult. Patients are poten-
tially exposed to anticipatory anxiety, pain, numbness and loss 
of control when they cross the threshold of a dental practice.1–3 
Yet, this same treatment is essential for general health, well-being, 
function and managing pain and infection.4 In efforts to balance 
the effectiveness, with the experience, of dental interventions, 
a range of pharmacological and non-pharmacological behaviour 
management techniques have been developed. Examples range 
from praise to general anaesthesia: Praise being an interpersonal 
communication technique normally based on the principle of 
positive reinforcement, and general anaesthesia being a state 
of intentional drug-induced loss of consciousness. In this study, 
the authors agreed the preferred term dental behaviour support 
(DBS) to encompass all variations of pharmacological and non-
pharmacological techniques.

Dentists who use DBS techniques, particularly non-
pharmacological, often do so with methods they developed on the 
job, through processes of trial and error, without fully understand-
ing which techniques they use, why they expect them to work, or 
why they choose one technique over others.5–7 This paints DBS 
as an art rather than a science, a perspective clearly at odds with 
prevailing concepts of evidence-based practice. Evidence is thus 
needed to inform the practice of behaviour support across dental 
professions, as well as its study and teaching. As a fundamental 
first step in this process, dental professionals must agree on a 
shared language, because a lack of specification in behaviour sup-
port weakens intervention, evaluation and implementation, while 
promoting colloquialisms, misunderstandings and misattribution 
of evidence.8

A lack of clarity in terminology may lead to inconsistent or even 
contradictory evidence for specific DBS techniques, when in fact 
it is the definitions that are inconsistent and contradictory.9 To il-
lustrate this point, consider the term desensitization, as used across 

dental practices. Without an agreed description, it is likely that mul-
tiple techniques are applied under this heading. One dentist may 
attribute this label to a systematic desensitization procedure, while 
another dentist gives this same label to their offering preparatory 
visits to a patient. These different techniques, operating through 
different underlying principles, may therefore be erroneously con-
sidered a single technique, as they are given the same name. Equally, 
the term acclimatization may sometimes be used interchangeably 
with the term desensitization. As such, a single technique is errone-
ously considered as two distinct techniques because it is given two 
(or more) names. The resulting confusion is termed jingle-jangle fal-
lacy.10 Confusion of this sort ultimately impairs dental teams' ability 
to share a common language with which to study, teach and apply 
DBS techniques.

The BeSiDe group is an international, informal network of aca-
demics and clinicians with an interest in improving the science of how 
dental care is delivered and experienced. The core of this group was 
formed in 2021 to develop a research project to achieve standard-
ization in terminology underlying the study, teaching and application 
of DBS, or behaviour management, as was the prevailing term. This 
terminological work was seen as a first step in ultimately improving 
the practice, teaching and study of DBS. The group's proximal aim 
was to achieve agreement in terminology, by identifying commonly 
used DBS labels and descriptions, achieve agreement on these terms 
and then structure these labels hierarchically, according to underly-
ing theory. The first step in this process, a review of DBS labels and 
descriptions was recently published.11 This modified e-Delphi study, 
as reported here, is the second step in the process. Specifically, this 
study aimed to develop consensus in the labels and descriptors used 
for DBS techniques, and, sort these techniques theoretically, ac-
cording to their underlying principles of behaviour and learning. The 
specific research questions were What are the agreed labels and de-
scriptions of commonly reported DBS techniques, as agreed by experts? 
What are the putative mechanisms of action of each technique, based 
on the principles of learning? Can techniques be sorted by mechanism of 
action, according to principles of learning and behaviour?

and differing principles may apply depending on the specific context and procedure in 
which the technique may be applied.
Discussion: Experts agreed on what each DBS technique is, what label to use, and 
their description, but were less likely to agree on what distinguishes one technique 
from another. All techniques were describable but not comprehensively categoriz-
able according to principles of learning. While objective consistency was not attained, 
greater clarity and consistency now exists. The resulting list of agreed terminology 
marks a significant foundation for future efforts towards understanding DBS tech-
niques in research, education and clinical care.

K E Y W O R D S
anaesthesia, anxiety management, behaviour management, behaviour sciences, Delphi 
technique, dentistry, sedation, taxonomy
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2  |  METHODS

2.1  |  Design and registration

The methods applied were loosely based on the iterative develop-
ment of hierarchically related terminology in the field of behaviour 
change.12 It is important to note that this field has refocused sig-
nificantly to include a much broader range of behavioural features 
when explicating behaviour change, since this study began.13 This 
is discussed later.

This modified e-Delphi study followed a pre-registered proto-
col,14 with one major deviation: the categorization and sorting re-
ported here, were originally protocoled as a separate, standalone 
study. In the end, both strands unfurled together. The Delphi tech-
nique describes an interactive process used to generate consensus 
on a topic.15 In a traditional Delphi, information is gathered from 
panellists by interview or survey through a series of open-ended 
questions.16 In a modified Delphi, the process begins with structured 
materials on which experts provide comments.17 This study began 
with a list of 51 labels and descriptions for DBS techniques, based on 
a preceding scoping review.11

2.2  |  Sampling, recruitment and registration

The recruitment goal was to have a diverse sample of profes-
sionals with expertise in multiple modalities of DBS delivery (e.g. 
pharmacological, physical and psychological) and from multiple 
disciplines of dental and related professions including paediatric 
dentistry, special care dentistry, psychology related to dentistry 
and dental anaesthesiology. The sample also included clinicians 
working in a range of different health services and nations, where 
governance frameworks, traditionally used adjuncts and train-
ing differ significantly. Purposive sampling with snowballing was 
employed.

Recruitment was multimodal: Members of the BeSiDe team 
were invited to participate and forward invites to members of 
their extended networks, who they knew to be expert in this field, 
based on academic or clinical practice. Concurrently, recruitment 
was also open via a social media campaign using X and Facebook, 
where professionals could register their interest. It was planned 
to invite panellists who met the inclusion criteria (Table 1), with 

a target of 25–30 participants, well within the accepted range 
of sample sizes for such research.15 Interested individuals were 
invited to register online. Potential panellists completed a demo-
graphic survey in order to inform recruitment goals for a broad 
sample based on adjunct expertise, geographical spread and field 
of practice, as well as to ensure that panellists satisfied the selec-
tion criteria. Following the submission of the recruitment ques-
tionnaire, those who met the selection criteria (Table  1) were 
invited to participate.

2.3  |  Data collection and analysis

Data collection occurred at four points: Registration, Round 1, 
Round 2 and the consensus meeting. Registration opened from 9 
February 2022 to 1 March 2022; Round 1 data collection lasted 
from 1 March 2022 to 13 March 2022; Round 2 lasted from 23 
March 2022 to 4 April 2022. The consensus meeting was held on 28 
April 2022. Categorization of learning theories and sorting spanned 
from September 2022 to September 2023.

At registration, basic demographics were collected using a 
Qualtrics survey including email address, gender, years in prac-
tice, area of professional expertise, types of behaviour support 
techniques practiced, patient groups usually treated and country 
of practice. Based on these responses a purposive sample from 
the pool of potential participants, with maximally diverse spread 
across expertise, geography and discipline was selected for invita-
tion to Round 1.

2.3.1  |  Round 1

For Round 1, online instructions were presented along with op-
erational definitions of terminology, abbreviations and a quick 
reference guide (see Supplemental Material S1). Panellists were 
offered working definitions: DBS was any intervention that can be 
practiced with patients to support them to receive dental care in the 
dental setting. This covers any active or passive interaction with the 
patient using specific techniques that aim to support patients in order 
for them to receive dental care in the dental setting. DBS is largely 
synonymous with behaviour management. A DBS technique was de-
fined as the smallest component of a DBS intervention that on its own 

Inclusion Exclusion

Dental or related professional with expertise in the 
application or study of a specific field of dental 
behaviour support.

Dental or related professional without 
expertise in the application or 
study of a specific field of dental 
behaviour support.

Willing to participate Not willing to participate

Proficiency in English language Lack of proficiency in English language

aAn expert was defined as a dental or related professional with significant experience in the 
application and/or study of any form of dental behaviour support.

TA B L E  1  Selection criteriaa.

 16000528, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cdoe.12953 by T

est, W
iley O

nline L
ibrary on [07/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



4  |    MAC GIOLLA PHADRAIG et al.

has the potential to support the patient (active ingredient). Regarding 
distinction between techniques, panellists were advised to merge 
multiple items where they feel that there was greater than 50% 
similarity between one label and another. They were advised to 
split techniques where they felt that a single label described more 
than one technique. These aspects allowed panellists to explore 
potential overlap and redundancy, similar to those aspects ex-
plored in developing the behaviour change technique taxonomy 
version 1.18

Following a sorting exercise used to familiarize panellists with 
the labels to be scored, the full list of 51 DBS techniques were 
presented and experts were asked to score their agreement or 
disagreement across five items relating to each technique. These 
items asked: Do you agree that this is a DBS technique? Do you agree 
that this description is the most appropriate for this DBS technique? 
Do you agree that this is the most appropriate label for this DBS 
technique? Should this be given a different label? and Should this be 
merged with another label or split into other labels? Open-ended re-
sponses were available for each item for suggestion or clarifica-
tion. Panellists were also invited to add additional techniques that 
they felt were omitted from the initial list, for inclusion in further 
rounds. Supplemental Material S2 demonstrates the data as pre-
sented to panellists in Round 1.

2.3.2  |  Round 1 analysis

Round 1 quantitative responses were analysed descriptively, with 
threshold for consensus set a priori using a percentage-based ap-
proach of ≥75% agreement, acknowledging a lack of universally ac-
cepted threshold.19 When items failed to reach this threshold, they 
were returned to panellists for rescoring at Round 2.

2.3.3  |  Round 2

In Round 2, panellists were presented with the level of agreement 
from Round 1 for each item, as well as all qualitative responses. 
Given the large volume of open-ended responses, these data were 
accompanied by a qualitative summary for each technique, summa-
rized by a team of five authors (CMGP, AAF, CY, MvH and OH), with 
suggestions for further agreement. See Supplemental Material S3 
for figure demonstrating the data as presented to panellists in Round 
2 (all raw qualitative data were available separately). Experts were 
asked to rescore all items that failed to reach the threshold in Round 
1 and score each technique on clarity. Level of agreement was also 
scored when items were removed or merged based on Round 1 re-
sponses. Items that reached agreement in Round 1 were not res-
cored, unless qualitative responses meant that significant changes 
were warranted. The threshold for consensus was once more set at 
75%. After Round 2, the final level of agreement was accepted for 
all items from Round 1. For items that were newly included in Round 

2, a further step was needed to achieve Round 2 scoring for these 
items.

2.3.4  |  Consensus meeting

Similar to Round 2, the consensus meeting allowed rescoring of 
added techniques that were introduced in Round 2, where agree-
ment had not already been achieved. This meeting also allowed for 
panellists to score their agreement regarding removal and merging 
of items relating to sedation and reinforcement, following in-depth 
discussion.

Following the consensus meeting, refinement was undertaken 
by five authors (CMGP, OH, AAF, AGR and JN) in groups of two or 
three, with the lead author present in each team. This refinement 
involved a review of all qualitative feedback across rounds relating 
to each technique to ensure that the outcome and final wordings did 
not conflict with qualitative remarks. Simultaneously, the wording of 
descriptions was reviewed to ensure that they aligned grammatically 
and structurally.

2.3.5  |  Arbitration and refinement

At this stage, five arbiters (CMGP, OH, AAF, AGR and JN) worked 
in groups of two and three to review all items. Initial efforts were 
made to clarify whether labels and descriptions referred to a sin-
gle technique (the intervention), a set of techniques (groups of in-
terventions) or mechanisms (why interventions may work). While 
the study initially intended to extract only DBS techniques, the 
irreducible and observable active components of interventions, 
the literature clearly did not allow for this level of granularity. 
Descriptions were refined to distinguish, where possible, between 
a technique, sets of techniques and mechanisms (why techniques 
work). This was not intended to be definitive, but rather to clarify 
what entity was reported to simplify how labels can be related to 
each other and grouped later. At refinement, DBS labels and de-
scriptions were presented to expert groups for final input before 
publication.

2.3.6  |  Identifying mechanisms of action and sorting

Lastly, the mechanisms of action, that is how individual DBS tech-
niques produce their effects, were categorized in pairs by four au-
thors (OH, TN, PS and CMGP), according to principles of learning 
and behaviour from behavioural learning theory (see Table  2).20 
Disagreements were resolved through discussion. Selectors found 
it necessary to include a brief description of the context and proce-
dure alongside each selected principle when reporting mechanisms. 
When the same four authors then attempted to sort techniques 
by mechanism of action, the inconsistent relationship between 
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    |  5MAC GIOLLA PHADRAIG et al.

principle and technique made efforts to sort consistently by under-
lying principles impossible.

3  |  RESULTS

3.1  |  Recruitment and flow

Fifty-three potential panellists were recruited. Six did not meet 
the inclusion criteria, leaving 47 invitees to Round 1, 35 of whom 
submitted responses within the allocated timeframe (response 
rate = 74.5%). Demographic details for this group of Round 1 com-
pleters are reported below. All Round 1 completers were invited to 
complete Round 2, of whom 33 (response rate = 94.3%) completed 
Round 2 data collection. All 35 panellists were invited to the final 
consensus meeting, of whom 17 attended.

3.2  |  Expert demographics

Regarding the 35 experts who responded to Round 1, 8 were from 
the United Kingdom; 4 from Canada; 3 each from Ireland, Spain, 
Sweden and Malaysia; 2 each from Australia and USA; and 1 each 
from France, Portugal, Brunei, Indonesia, Brazil, Argentina and Chile. 
As per Table  3, most experts were female (n = 24, 69%) and most 
had more than 10 years' practice experience (n = 22, 63%). Panellists 
reported expertise in a broad range of non-pharmacological and 
pharmacological supports, with the most commonly reported being 
non-pharmacological behaviour support (n = 33, 94%) and general 
anaesthesia (n = 28, 80%). Experts came from diverse disciplines 
including special care dentistry, paediatric dentistry, dental anaes-
thesiology/sedation dentistry, psychology related to dentistry and 
clinical holding. Nevertheless, panellists reported regularly seeing 
a broad range of patients including young and old patients, people 

TA B L E  2  Examples of mechanisms of action based on behavioural learning theory and corresponding principles of learning upon which 
techniques may take effect.

Principles of learning Description

Shaping (by successive approximations) Increasing a target behaviour by providing reinforcers for each successive 
approximation observed for that behaviour. Approximations are continually 
reinforced until the complete target behaviour can be emitted.

Positive reinforcement The presentation of a stimulus following a response that increases the future 
probability of that response.

Negative reinforcement The removal of a stimulus following a response that increases the future probability of 
that response.

Respondent conditioning Presenting an unconditioned stimulus with a previously neutral stimulus until the 
neutral stimulus elicits the same response and is termed a conditioned stimulus.

Differential reinforcement schedules Contingencies of reinforcement whereby specific behaviours are followed by 
reinforcement and other responses are placed on extinction.

Contingency management Allowing individuals to earn desirable consequences contingent on meeting an 
objectively verifiable goal.

Conditioned reinforcement and punishment Stimuli that function as reinforcers or punishers because of pairings with other 
established reinforcers or punishers.

Positive punishment The presentation of a stimulus following a response that decreases the future 
probability of that response.

Negative punishment The removal of a stimulus following a response that decreases the future probability 
of that response.

Extinction of operant behaviour No longer providing a reinforcer following a specific response. Gradually the response 
will no longer occur.

Extinction of respondent behaviour The repeated presentation of a conditioned stimulus in the absence of the 
unconditioned stimulus. Gradually, the conditioned stimulus no longer elicits the 
conditioned response.

Escape extinction A behavioural procedure that is generally used to treat escape or avoidance 
maintained behaviours.

Stimulus control A change in behaviour because of the presence or absence of an antecedent stimulus.

Stimulus generalization A response that has been reinforced in the presence of an antecedent stimulus may 
also occur in the presence of stimuli that share similar physical properties with the 
antecedent stimulus.

Stimulus equivalence The emergence of accurate responding to untrained and nonreinforced stimulus–
stimulus relations following the reinforcement of responses to some stimulus–
stimulus relations.

Behavioural momentum A response describing the rate of responding and its resistance to change following an 
alteration in reinforcement conditions
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6  |    MAC GIOLLA PHADRAIG et al.

with physical, neurological and neurodevelopmental disorders, men-
tal illness and those with dental anxiety.

3.3  |  Overview of consensus over rounds

From an initial 51 labels drawn from a scoping review11 plus 12 ex-
pert panel generated labels, 42 labels remained by the end of the 

process. An overview of the flow of labels across rounds is pre-
sented in Figure 1, while a summary of agreement statistics across 
rounds is given in Table 4. A more detailed table of agreement by 
item is available in Supplemental Material S4. Details for each round 
are given below.

3.3.1  |  Labels from scoping review

At Round 1, 51 DBS techniques were scored across five items. Of the 
total 255 responses, 209 (82.0%) achieved threshold for consensus 
in Round 1. Looking at each item, 47 labels (92.2%) surpassed thresh-
old agreement that the technique was actually a DBS technique (me-
dian level of consensus at 94.3%; range = 60%–100%); 49 techniques 
(96.1%) achieved agreement that the description was most appropri-
ate (median level of consensus at 88.6%; range = 68.6%–100%); 42 
labels (82.4%) achieved agreement that the label was most appro-
priate (median level of consensus at 88.6%; range = 68.6%–100%). 
Scoring negatively, 44 labels (86.3%) achieved agreement that the 
technique should not be given a different label (median level of con-
sensus at 88.2%; range = 62.9%–100%); scoring negatively again, 27 
labels (52.9%) achieved agreement that the technique should neither 
be merged with another label nor split into other labels: (median level 
of consensus at 75.8%; range = 39.4%–93.8%). Qualitative responses 
were reviewed and led to changes in labels and descriptions, where 
relevant.

In preparing Round 2, oral/transmucosal sedation technique was 
split into oral sedation and transmucosal sedation for further scoring. 
Agreement was reached that six techniques should be removed in-
cluding those relating to depth of sedation: Deep sedation (87.9%), 
conscious sedation/moderate sedation/analgesia (72.7%), minimal seda-
tion/anxiolysis (87.9%), as well as magic trick (97%), embedded sugges-
tion (87.9%) and relaxation technique (90.9%). Four techniques were 
given new labels: caregiver presence, countdown, controlled breathing 
and socially adjusted dental environment and 14 were given new de-
scriptions, based on quantitative and qualitative feedback in Round 
1. These were returned for further scoring alongside all items failing 
to reach threshold.

At Round 2, techniques were re-scored only when items failed 
to reach consensus (n = 27). Of the total of 62 responses, 42 (67.7%) 
achieved threshold for consensus in Round 2. This left only 20 (8.7%) 
of the final 230 responses below the level of threshold. Fifteen of 
these disagreements related to the distinctiveness of techniques 
(e.g. merging or splitting).

As per Table 4, in relation to the remaining 46 items from the 
original list still remaining by the end of Round 2, 45 labels (97.8%) 
reached threshold agreement that the item was actually a DBS tech-
nique; 43 (93.5%) achieved agreement that the description was most 
appropriate; all labels (100%) achieved agreement that the label 
was most appropriate. Scoring negatively, 45 labels (97.8%) reached 
threshold agreement that the technique should not be given a dif-
ferent label; scoring negatively again, 31 labels (67.4%) achieved 

TA B L E  3  Panel demographics.

Count %

Place of practice

Australia 2 5.7

Asia 5 14.3

Europe 19 54.3

North America 6 17.1

South America 3 8.6

Gender

Male 11 31.4

Female 24 68.6

Years of professional practice

0–10 4 11.4

11–20 11 31.4

21–30 11 31.4

31+ 9 25.7

Field of expertise

Special care dentistry 15 42.9

Paediatric dentistry 11 31.4

Dental anaesthesiology/sedation dentistry 3 8.6

Psychology related to dentistry 5 14.3

Clinical holding 1 2.9

Expertise in use of adjunctsa

Non-pharmacological behaviour support 33 94.3

Physical behaviour support 22 62.9

Minimal sedation 23 65.7

Moderate sedation 20 57.1

Deep sedation 11 31.4

Premedication 22 62.9

General anaesthesia 28 80.0

NA 1 2.9

Patient groupsa

Paediatric 21 60.0

Older adult 16 45.7

Physical disability 24 68.6

Neurodevelopmental disorder 33 94.3

Mental illness 18 51.4

Neurological disorder 21 60.0

Medically complex 25 71.4

Dental anxiety 26 74.3

Social impairment 13 37.1

aRespondents were able to select multiple response options.
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    |  7MAC GIOLLA PHADRAIG et al.

agreement that the technique should neither be merged with an-
other label nor split into other labels.

3.3.2  |  Labels from expert panel

Twenty-eight new items were suggested by panellists in Round 1, of 
which 12 were included for initial scoring across five items each in 
Round 2. Of the total 60 responses, 27 (45%) achieved consensus in 
Round 2. Looking at each item, five labels (41.7%) exceeded threshold 
agreement that the technique was actually a DBS technique (median 
level of consensus 69.7%; range = 39.4%–93.9%); seven techniques 
(58.3%) achieved agreement that the description was most appropri-
ate (median level of consensus at 77.3%; range = 54.5%–97%); four 
labels (33.3%) achieved agreement that the label was most appro-
priate (median level of consensus at 68.2%; range = 51.5%–93.9%). 
Scoring negatively, nine labels (75%) achieved agreement that the 
technique should not be given a different label (median level of con-
sensus at 81.9%; range = 61.3%–96.8%); Scoring negatively again, 
two labels (16.7%) achieved agreement that the technique should 
neither be merged with another label nor split into other labels (me-
dian level of consensus at 65.1%; range = 47.4%–78.1%). Qualitative 

findings led to changes in labels and descriptions by consensus of 
the panel.

3.4  |  Consensus meeting

Regarding the original labels, it was agreed that all sedation related 
labels (n = 5: intramuscular, inhalation; oral; transmucosal and intrave-
nous) would be merged as a single sedation label (100% agreement). 
All panel generated labels were rescored at the consensus meeting. 
Four items were merged: differential reinforcement (100%); extinction 
(75%); token economy (100%) and behavioural momentum (83.3%) into 
an existing term (reinforcement). Three techniques were removed: 
clown therapy (92.3%), spiritual recitation (100%) and aromatherapy 
(84.6%). One technique was given a new label (stop signal) and three 
had their description modified: task analysis, message to dentist and 
stop signal. In relation to the remaining five panel generated items 
still present by the end of the consensus meeting, four (80%) reached 
threshold agreement that the item of interest was a DBS technique; 
all (100%) achieved agreement that the description was most appro-
priate; all labels (100%) achieved agreement that the label was most 
appropriate. Scoring negatively, four labels (80%) reached threshold 

F I G U R E  1  Flow diagram of labels 
across rounds. aOral/transmucosal sedation 
technique was split into oral sedation and 
transmucosal sedation; bDespite many 
items scoring lowly in Round 2 for labels 
suggested by the panel, all were retained 
for further review at the consensus 
meeting, so as the panel could consider 
group responses, as per Delphi method.
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agreement that the technique should not be given a different label; 
scoring negatively again, three labels (60%) achieved agreement that 
the technique should neither be merged with another label nor split 
into other labels.

3.5  |  Arbitration

Forty-six (41 scoping review generated, and 5 expert panel gener-
ated) techniques went forward to arbitration by five arbiters. To 
begin, two labels were removed from the list because they did not 
reach 75% agreement that they were actual DBS techniques: fading 
(69.2%) and consistency (72.7%). Another two were removed due to 
qualitative feedback suggesting that they were not DBS techniques, 
or did not take effect within the dental setting: Ask-tell-ask and mo-
tivational interviewing. Arbitration also saw major adjustment of two 
descriptions and minor adjustment of most descriptions to ensure 
consistency and ease of reading. Three labels were renamed at this 
stage due to qualitative comment review: counting time; caregiver 
presence and stop signal.

3.6  |  External review

Next, the list was reviewed through information-sharing sessions 
at scientific meetings of the International Association for Dental 
Research (IADR) (June 2022) and the International Association for 
Disability and Oral Health (iADH) (August 2022). The DBS list was 
circulated to professional groups who may have an interest in this 
field. Response was received and reviewed from the British Society 
for Paediatric Dentistry (BSPD), the British Society for Special Care 
Dentistry (BSSCD), IADH and, a single patient representative from a 
managed care network in the United Kingdom.

3.7  |  Identifying mechanisms of action and sorting

Thirteen separate principles of learning and behaviour were selected 
to categorize all techniques, in 85 separate instances. Although it was 
impossible to categorize exhaustively or exclusively, frequencies, listed 
for indicative purposes only, were as follows: stimulus control (n = 32); 
positive reinforcement (n = 13); differential reinforcement (n = 11); re-
spondent conditioning (n = 7); non-contingent reinforcement (n = 4), 
extinction (n = 4); positive punishment (n = 4); negative reinforcement 
(n = 3); differential negative reinforcement of other behaviour (DNRO) 
(n = 3); escape extinction (n = 2); negative punishment (n = 1); contin-
gency management (n = 1); and shaping by successive approximation 
(n = 1). Agreed labels, descriptions, underpinning learning principle(s) 
are presented in Table 5. Descriptions specifying how and under what 
circumstances a mechanism may operate are also presented in this 
table, in recognition that the mechanism by which a behavioural in-
tervention has an effect, depends on a broader range of factors than 
simply technique and putative mechanism.13

Throughout the process described above, minor changes were 
made to labels and descriptor for sensory adjustment, which was 
changed to sensory-based techniques; music therapy; which was 
changed to music use, given a mismatch in the use of these terms in 
behavioural science and as intended by the Delphi panel. The final 
agreed list of labels and descriptions is given in Table 5.

4  |  DISCUSSION

4.1  |  Agreement

This Delphi study was successful in developing consensus regarding 
the labels and descriptions used to describe DBS techniques. The 
panel were able to agree labels and descriptions representing ac-
tual DBS techniques. Starting with a list of 51 techniques derived 
from a scoping review,11 12 more were added by panellists them-
selves. Thus, a total of 63 candidate techniques were considered, 
leading to the final BeSiDe list of 42 agreed terms. Full agreement 
was achieved that each was considered an actual DBS technique, 
and that the label, and description were most appropriate. There 
was far less agreement on what distinguished one technique from 
another: agreement was not achieved regarding distinctiveness for 
17 techniques. This demonstrates a lack of clarity on the distinction 
between techniques, highlighting the need for this study.

When labels and descriptions from within the dental literature 
were available and acceptable to the panel, they were maintained. 
This created a natural bias towards the language that dentists al-
ready use. For example, positive reinforcement, while technically 
a principle of learning rather than a technique, was maintained in 
the list of techniques to fit the natural language of the professions. 
Panellists likely lacked specific knowledge in relation to differen-
tiations of this type. When descriptions were not available in the 
dental literature, efforts were made to align with terminology of the 
same techniques in the psychological literature, adopting authori-
tative sources such as the American Psychological Association, and 
notable others.23 This was done in an effort to align dental terminol-
ogy with other fields of behavioural sciences to hopefully facilitate 
knowledge transfer across disciplines. Behavioural scientists have 
long faced challenges in integrating their methodologies into var-
ious professions, often due to aversion to specialized terminology 
or jargon.33 Establishing connections between practical language 
and technical terminology, as demonstrated in this study, might help 
bridge this gap in dental science.34

For this study, DBS techniques were defined as irreducible, that 
is the smallest component of a DBS intervention that on its own has 
the potential to support the patient (active ingredient). The findings 
suggest that this definition is unsuitable for two reasons. Firstly, this 
level of granularity was not forthcoming from the literature, and sub-
division to this level would have been pointless. For example, there 
is little advantage, or possibility, of listing all sensory based tech-
niques as part of the BeSiDe list. Secondly, in many instances the 
unit of interest was at a higher level than the irreducible constituent 
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components: CBT and tell-show-do are obvious examples of sets of 
techniques rather irreducible components, and yet it is at this level of 
presentation that they possess meaning in dentistry. So, many labels 
were most meaningfully considering as sets, rather than their indi-
vidual constituents. Consequently, a pragmatic decision was made 
to list techniques, as well as sets of techniques and even mechanisms 
under the heading techniques. This outcome is incongruous with the 
initial definitions applied earlier in this study. Therefore, the authors 
suggest the following definitions in further research; DBS: Any pas-
sive or active interaction with the patient, using specific techniques, 
to support patients' experience and acceptance of professional oral 
healthcare. DBS therefore promotes behaviours that enable accept-
able oral healthcare, or prevents behaviours that inhibit acceptable 
oral healthcare; DBS technique: The smallest active component or 
meaningful set of components of a DBS intervention that on its own, 
or together, have the potential to support the patient (active ingredi-
ent(s)) to receive professional oral healthcare. The defining features 
of a DBS technique are that it is observable; replicable; meaningful; 
a component of a DBS intervention; a postulated active ingredient 
within the intervention.35

Agreeing the term sedation was complicated because it was 
often presented with descriptors based on either route of delivery 
(e.g. IV v oral), drug type or depth of sedation (e.g. minimal vs. mod-
erate). Over rounds, the panellists shared strong and often opposing 
perspectives regarding how this ought to be described. Given that 
individual perspectives reflected customs and regulatory or legisla-
tive contexts, the panel eventually decided to simply describe these 
routes/depths under the term sedation, which can be described and 
conceived according to the specific needs of those, who describe it 
and, does not counter working definitions across countries.29,30

Comparisons with existing syntheses demonstrate significant 
overlap with the BeSiDe list presented here,36–40 suggesting prom-
ising content coverage. Nevertheless, notable omissions were evi-
dent. While the prototype list used here has recently demonstrated 
excellent coverage of DBS interventions,41 it notably excludes aro-
matherapy, which is commonly reported. Furthermore, labels like 
fading and task analysis were excluded despite their use in dental and 
behavioural science.23,42,43 They were omitted by the panel, proba-
bly because of a lack of familiarity.

4.2  |  Underlying principles

In this study, all techniques were found to have the potential to take 
effect, and be understood, according to principles of learning. This 
is a significant and novel perspective cutting across fields. Selected 
principles included stimulus control, reinforcement, respondent condi-
tioning, punishment, extinction, escape extinction, contingency man-
agement and shaping. When identifying the underlying principles, it 
became clear that the specific mechanism of action for each tech-
nique was dependent on more than simply technique and procedure, 
as originally conceived. Other entities such as context or intensity of 
intervention; personal responsiveness of the patient; interpersonal 

relationship between patient and dentist; drug dosage, etc. obvi-
ously shaped the mechanism. Notably, many techniques were also 
assumed to operate distally, fostering self-management in the dental 
setting. Together, this meant that single techniques were considered 
to possess multiple potential mechanisms, depending on their pro-
cedure. This issue of specific behavioural techniques having multiple 
putative mechanisms of action is a familiar challenge in behavioural 
science.44 Recent developments in the field of behaviour change 
have been driven by efforts to address this complexity.13 Therefore, 
brief examples of how, and in what circumstances the learning prin-
ciple may apply for each technique were needed. It is important to 
note the context dependency of these relationships: listed principles 
will not apply in situations where features of the techniques or pro-
cedure change.

4.3  |  Sorting

One study aim was to sort techniques based on theory to gener-
ate a taxonomy of techniques. For example, ‘enhancing control’, 
‘stop signal’ and ‘counting’ might be grouped under the principle of 
stimulus control, while ‘desensitization’, ‘graded exposure’ and ‘sys-
tematic desensitization’ might fall under the principles of extinction 
and differential reinforcement. This study failed to sort techniques 
in this way because the fit between technique and underlying prin-
ciple was found to be highly context dependent, which precluded 
sorting exhaustively or exclusively. The effort to do so illustrated 
that multiple mechanisms can potentially be activated by the same 
DBS technique, depending on its application. This finding is crucial 
for dental professionals, as they underpin the effectiveness of their 
techniques. The understanding, application and effectiveness of any 
technique is context dependent. Certain mechanisms might only be 
active under specific circumstances, largely influenced by context, 
the professional's application and the patient's response.

DBS techniques have previously been grouped based on accept-
ability, degree of complexity and, mode of delivery, among other cat-
egorizations.21,45–47 While none of these approaches offer a perfect 
frame for relating techniques to each other, their variety conveys 
a function in their diversity, having a range of ways to group tech-
niques. This is often seen in sedation guidelines where techniques 
can be grouped interchangeably by mode of delivery (e.g. intrave-
nous vs. inhalational), mode of action (i.e. moderate vs. deep) or 
pharmacological agent (i.e. midazolam vs. nitrous oxide), depending 
on the purpose of the grouping, even within single guidelines.

4.4  |  Strength and weaknesses

The e-Delphi method is known to suffer from a number of draw-
backs. First, while a Delphi can generate agreement, it is not a suit-
able method for testing the validity of agreed outputs. In short, the 
panel may agree, but may also be wrong in that agreement.48 In this 
study, efforts were made to mitigate this by starting with a systematic 
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search of the literature and by engaging a diverse expert panel across 
disciplines. Another recognized issue in Delphi methods involves panel 
retention.49 However, this study demonstrated high retention of pan-
ellists between rounds. This study involved additional steps of theo-
retical exploration and sorting in efforts to develop a taxonomy. Using 
these methods, the team applied principles of behaviour to specific 
techniques, albeit in specific circumstances only. The resultant frame 
did not allow for sorting and thus, for meaningful taxonomy develop-
ment. Nevertheless, the process did allow for a deeper understanding 
of DBS, of its underlying principles, and of the need for detailed report-
ing of how techniques are applied. The resultant list is extensive, but 
not comprehensive. While initial research into coverage is positive,41 
the list will need updating. Ideally, a dynamic list is preferred with a 
real-time interactive interface. Resources such as GitHub may be use-
ful in this regard in the future.

4.5  |  Implications

Fundamentally, this research offers a new window through which to 
consider DBS. The labels and descriptions listed here offer distinc-
tiveness that was previously lacking, thereby offering a chance for 
consistent terminology across practice, research and education, if 
potential users choose to adopt it. While a taxonomy has not been 
achieved, this list can guide the development, reporting, and evalu-
ation of DBS interventions. Primarily, the labels and descriptions in 
this list can be used to improve the conceptualization, description 
and distinction of DBS interventions in research. At the intervention 
development stage, researchers are encouraged to specify and de-
scribe the constituent DBS techniques active (or activatable) in their 
intervention. The list presented here can, at worst, offer a starting 
point in that process, and at best, promote consistent description 
that allows comparison across studies and predictable transfer into 
practice. This study also emphasizes the highly context-dependent 
nature of the mechanisms underlying DBS techniques. This high-
lights the need to report the mechanisms by which interventions are 
expected to take effect. The principles of learning and behaviour can 
function well in this role, but only when sufficient detail is reported. 
Based on these findings, interventionists are encouraged to expand 
on which DBS techniques work in their interventions, how and, why. 
Thus, interventions must be reported, at a minimum, according to 
technique, mechanism and procedure, but interventionists should 
not stop there. In fact, this level of detail is increasingly seen as in-
sufficient for the reporting of effective behavioural interventions. 
Recent shifts in this field encourage a wider focus on the report-
ing of a broader range of entities, or attributes, that ought to be 
described when explicating behavioural interventions. For further 
discussion on these attributes, see Michie et al.13 Resources such as 
TiDieR criteria, and guidance on intervention development, may also 
be useful when developing and reporting DBS interventions.50,51

Clearer description should allow for reliable knowledge transfer 
into practice. The BeSiDe list is not intended to stifle creativity or 
diminish techniques that work for patients and clinicians. Rather, 

clinicians should have access to evidence for the effectiveness, and 
safety of their DBS practice. In essence, this list should encourage 
clinicians to reflect on which DBS techniques they use, why they 
do so, why they expect them to work, for whom and in what way. 
This is important because dentists have been found to lack an un-
derstanding of the DBS techniques that they practice.6 The findings 
of this study suggest that understanding the principles of behaviour 
and learning may help dental teams shift their practice of DBS from 
an art to a science. As a result, education on behavioural learning 
theory is recommended across dental science.

5  |  CONCLUSIONS

This Delphi study led to the creation of the BeSiDe list of 42 DBS 
techniques. Experts agreed on what each DBS technique is, what 
label to use, and their description, but were less likely to agree on 
what distinguishes one technique from another. The definition of 
what constitutes a DBS technique was tested and refined. All tech-
niques were describable but not comprehensively categorizable ac-
cording to principles of learning. This meant that theoretical sorting 
was too inconsistent to use as a basis for taxonomy development. 
While a taxonomy was not attained, a greater understanding of DBS 
emerged. The words of Michie and colleagues, in their endeavours 
to explore the description of behaviour interventions ring true: ‘Even 
if full objective consistency cannot be attained, greater clarity and 
consistency must always be better in science than lower clarity and 
consistency’.13 The resulting list of agreed terminology marks a sig-
nificant foundation for future efforts towards understanding DBS 
techniques in research, education and clinical care.
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