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Abstract 

Background: Patients who deteriorate in hospital wards without appropriate recognition and/or response are at 
risk of increased morbidity and mortality. Track-and-trigger tools have been implemented internationally prompting 
healthcare practitioners (typically nursing staff ) to recognise physiological changes (e.g. changes in blood pressure, 
heart rate) consistent with patient deterioration, and then to contact a practitioner with expertise in management 
of acute/critical illness. Despite some evidence these tools improve patient outcomes, their translation into clinical 
practice is inconsistent internationally. To drive greater guideline adherence in the use of the National Early Warning 
Score tool (a track-and-trigger tool used widely in the United Kingdom and parts of Europe), a theoretically informed 
implementation intervention was developed (targeting nursing staff ) using the Theoretical Domains Framework 
(TDF) version 2 and a taxonomy of Behaviour Change Techniques (BCTs).

Methods: A three-stage process was followed: 1. TDF domains representing important barriers and enablers to tar-
get behaviours derived from earlier published empirical work were mapped to appropriate BCTs; 2. BCTs were short-
listed using consensus approaches within the research team; 3. shortlisted BCTs were presented to relevant stake-
holders in two online group discussions where nominal group techniques were applied. Nominal group participants 
were healthcare leaders, senior clinicians, and ward-based nursing staff. Stakeholders individually generated concrete 
strategies for operationalising shortlisted BCTs (‘applications’) and privately ranked them according to acceptability 
and feasibility. Ranking data were used to drive decision-making about intervention content.

Results: Fifty BCTs (mapped in stage 1) were shortlisted to 14 (stage 2) and presented to stakeholders in nominal 
groups (stage 3) alongside example applications. Informed by ranking data from nominal groups, the intervention 
was populated with 12 BCTs that will be delivered face-to-face, to individuals and groups of nursing staff, through 18 
applications.

Conclusions: A description of a theory-based behaviour change intervention is reported, populated with BCTs and 
applications generated and/or prioritised by stakeholders using replicable consensus methods. The feasibility of the 
proposed intervention should be tested in a clinical setting and the content of the intervention elaborated further to 
permit replication and evaluation.
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Contributions to the literature

• To improve the recognition and/or response to 
deteriorating patients (by nursing staff), a range of 
intervention components may be required, includ-
ing training and different Behaviour Change Tech-
niques delivered using a range of concrete strate-
gies.

• Behaviour Change Techniques, used to optimise 
the physical and social environment, could be 
delivered in acute hospital wards at the point of 
care.

• It may be more suitable to deliver some appropri-
ate BCTs in a workshop setting, particularly when 
the end-users are healthcare staff and delivery of 
the techniques involves prompting reflection on 
the consequences of enacting or not enacting spe-
cific (clinical) behaviours, and/or making plans for 
future behaviour.

• Strategies for delivering BCTs within the ward set-
ting were broadly favoured by clinical stakeholders 
(i.e. considered more acceptable and/or feasible) 
over alternate strategies for delivery in workshops. 
The acceptability of different approaches requires 
further examination during feasibility testing.

Background
Clinical deterioration has been defined as a change in the 
condition of a patient from one clinical state to a worse 
clinical state with an increased risk of morbidity or mor-
tality [1]. Hospitalised patients who deteriorate in a ward 
setting, without recognition or an appropriate response, 
are at risk of Serious Adverse Events (SAEs) such as 
unplanned admission to the Intensive Care Unit (ICU), 
cardiac arrest, and/or death [2, 3]. To facilitate recogni-
tion of, and response to, patient deterioration, Rapid 
Response Systems (RRSs) have been implemented within 
acute hospitals internationally [4]. At the system level, 
RRSs typically include an ‘afferent limb’ (the recognition 
arm) and an ‘efferent limb’ (the response arm) (Fig.  1). 
However, there is often variation between organisations 
in how RRSs are operationalised [4, 5].

Changes in vital signs (e.g. heart rate, respiratory rate, 
blood pressure) are present in more than 50% of patients 
who suffer SAEs [6–8]. To strengthen the afferent limb of 
the RRS, track-and-trigger tools have been implemented 
internationally. These tools (which may be paper-based 

or embedded within an electronic health record), per-
mit healthcare practitioners (frequently nursing staff) 
to record vital signs, providing a signal when the vital 
signs breach pre-determined criteria (i.e. when the vital 
signs fall outside of acceptable ranges). When criteria are 
breached, staff are prompted to escalate care; that is, to 
increase the frequency of vital signs monitoring and to 
contact a more senior colleague or a practitioner with 
expertise in the management of critical illness (e.g. a doc-
tor or a nurse from critical care outreach team or equiva-
lent) [9, 10]. In the UK and parts of Europe, the National 
Early Warning Score (NEWS) has been widely imple-
mented and its predictive performance validated [11–13]. 
The NEWS comprises six routinely recorded vital signs 
[14]. For each vital sign, a score is applied (range 0–3) 
depending on the level of physiological derangement. The 
scores are then combined, and for patients requiring sup-
plemental oxygen a further two points added, to produce 
the total NEWS (range 0–20). The higher the NEWS, the 
greater the risk to the patient of SAE and the more senior 
the practitioner to whom care should be escalated [14]. 
The use of early warning scores (like NEWS) and accom-
panying escalation of care protocols are associated with 
improved patient outcomes [15].

Despite implementation of track-and-trigger tools, 
there is evidence that deteriorating patients continue 
to receive sub-optimal care [16, 17]. This has been 
partly attributed to ward-based nursing staff fail-
ing to recognise the abnormalities in vital signs and/
or not escalating care when criteria are met [18]. This 
phenomenon has been termed Afferent Limb Failure 
(ALF) [2, 19]. ALF is increasingly reported to be asso-
ciated with inconsistent behaviour of nursing staff [20, 
21]. Consequently, to optimise the afferent limb and 
to drive more consistent responses to deteriorating 
patients, there is a need for interventions to support 
nursing staff to change their behaviour [22–24]. Theo-
ries of behaviour and behaviour change are arguably 
the most useful guides for developing such interven-
tions. However, there is currently paucity of research 
applying behavioural theories or theoretical frame-
works to explore determinants of afferent limb behav-
iour, or to inform selection of content for interventions 
to improve nursing staff ’s afferent limb behaviour [25, 
26]. Given evidence that systematic application of the-
ory may increase replicability of methods [27, 28] and 
intervention efficacy [29, 30], the use of theory-based 
approaches to intervention development is justified. A 
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multi-phase programme of work was devised modelled 
on the theoretically informed implementation process 
reported by French et al. [31] and underpinned by the 
Theoretical Domains Framework (TDF) (v2). A dia-
grammatic overview of the entire programme of work 
can be found in Fig.  2. In this paper, the focus is on 
selecting content for a behaviour change intervention.

The observable, irreducible and active elements of 
a behaviour change intervention that bring about the 
change in behaviour are termed Behaviour Change 
Techniques (BCTs); 93 BCTs have been identified and 
defined in a taxonomy [32]. The behaviour change litera-
ture distinguishes between BCTs and the strategies used 
to operationalise them [27]. The mechanisms through 
which BCTs are delivered to recipients have been labelled 
modes of delivery [33]. The mode of delivery may encom-
pass the proximity of the intervention deliverer to the 
recipient (e.g. face-to-face, remote), the number of indi-
viduals targeted by the intervention on a single occasion 
(e.g. individual, dyad, group), and the medium through 
which BCTs are sent to intended recipients (e.g. radio, 
poster, mobile phone application) [32, 33]. Reporting the 
operational components of an intervention in sufficient 
detail to be replicable requires descriptions of interven-
tion content (what); provider (who); setting (where); 
recipient (to whom); intensity (over how many con-
tacts), and fidelity (the extent to which it was delivered as 
intended) [33]. In this work, the concrete strategies used 

to operationalise BCTs were labelled as applications. For 
example, social support and encouragement (the BCT) 
could be delivered face-to-face, to individual health prac-
titioners (mode of delivery), through the provision of peer 
support workers or ‘champions’ in the workplace (the 
application).

When developing behaviour change interventions, 
the context in which the intervention will be delivered 
is recognised as an important consideration [34, 35]. It 
has been posited that context is both complex and multi-
dimensional and extends beyond a physical space [36]. 
Context should be recognised as a process involving 
persons, resources, perspectives, and activities [37]. To 
design interventions feasible to deliver in practice, assess-
ing the contextual constraints and facilitators is cru-
cial [37]. Despite this, there is evidence of context being 
under-reported within the wider patient safety literature 
[38]. To permit suitable adjustments for context and 
‘local factors’ [39] it has been recommended that inter-
ventions aiming to change health practitioners’ behav-
iour be developed through interactive methods with the 
target group, allowing local expertise and tacit contextual 
knowledge to be incorporated [34, 35]. The aims of this 
research were to select and shortlist possible BCTs, and 
to use structured consensus methods with healthcare 
staff to prioritise BCTs and applications for inclusion in 
a behaviour change intervention (targeting nursing staff).

Fig. 1 Conceptual model of the Rapid Response System (RRS). Adapted from: DeVita et al. [4]
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Methods
Design
A three-stage process was used to develop the content 
for a theoretically informed behaviour change inter-
vention. In stage 1, mapping tools were used to identify 
appropriate BCTs for the previously identified deter-
minants of target behaviours; stage 2, using additional 
criteria (acceptability and feasibility) and a consensus 
approach, the identified BCTs were shortlisted by the 
research team; stage 3, shortlisted BCTs and researcher-
generated applications were presented to stakeholders in 
online group discussions where Nominal Group Tech-
nique (NGT) methods were applied (nominal groups). 
To further reduce the number of applications, rank-
ing data from nominal groups guided final consensus 
discussions by research team members. Permission to 
conduct this research was granted by a National Health 
Service Research Ethics Committee (REC) (reference: 18/
NS/0118), the Health Research Authority (reference as 

for REC), and the hospital’s research and development 
department (reference: 18/0569).

Mapping and shortlisting behaviour change techniques
Using linkages between TDF domains and BCTs derived 
from expert consensus processes [27, 40], TDF domains 
of high importance were mapped to specific BCTs that 
could be used to ameliorate barriers and/or enhance ena-
blers associated with a given domain. A minimum of two 
researchers (DS and MC or JD or LMA) independently 
reviewed all mapped BCTs and their definitions for antic-
ipated acceptability (to the intended recipient) and antic-
ipated feasibility (in the intended context). For each BCT, 
the criteria in Table  1 were used to determine whether 
to include it, exclude it or bring it for discussion with 
all researchers (DS, MC, JD, JH, LMA). BCTs were then 
taken forward for discussion and voting at stakeholder 
groups where NGT methods were applied.

Fig. 2 Overview of the programme of work to develop a theory-based behaviour change intervention targeting behaviours that are potential 
antecedents to afferent limb failure
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Recruitment and sampling
Senior clinicians and leaders from a variety of disciplines 
were recruited for a leadership group and Registered 
Nurses (RNs) and Healthcare assistants (HCAs) from 
acute wards were recruited for a clinical group. These 
personnel were separated to reduce potential power 
imbalances [41]. An email outlining the nature and broad 
objectives of the research was sent to the chairperson/
project lead of a Deteriorating Patient Steering Group (to 
recruit for the leadership group) and nurse managers of 
acute inpatient wards (to recruit for the clinical group), 
requesting permission to access potential participants. 
The project lead and ward managers then sent the invi-
tation to potential participants via the appropriate group 
email. Recipients of the email were asked to contact DS 
if they were interested in participating. In addition, using 
a snowballing technique [42] any recruited participants 
were asked to identify colleagues from within the organi-
sation interested in participating, and an invitation was 
sent to these individuals too. These approaches were 
repeated until an adequate sample of participants had 
been recruited.

Materials
It was likely participants of the nominal groups would 
have no prior knowledge of behaviour change concepts 
and processes. Consequently, an information package 
(Additional  file  1) was emailed to participants 2 weeks 
before the nominal group [43]. The information package 
consisted of a participant information sheet and a further 
document including a table showing the BCTs shortlisted 
in stage 2, plain-English definitions of BCTs, and example 
applications (minimum 1 example application per BCT). 
Example applications were sourced from supplementary 
materials accompanying the publication reporting the 
taxonomy of 93 BCTs [32], from educational materials 
developed by implementation scientists [44], and from 

patient safety innovations described in published litera-
ture [45, 46]. Prior to distribution, content of the infor-
mation package was sense-checked by a patient advisor 
and by a group of clinical-academic health practitioners 
not directly involved in the research.

A facilitator guide was developed to structure the 
nominal group activities (Additional  file  2). An online 
ranking document was also created using the Qualtrics® 
platform. This document included all shortlisted BCTs, 
and example applications presented in the information 
package as well as space for new suggested applications 
to be added during the groups. The Qualtrics® plat-
form was selected as it permits content (i.e. new sugges-
tions from participants) to be added in real time and to 
be ranked. To test the materials and the process, pilot 
nominal groups were held with members of an acute and 
critical care research group and then a health psychology 
research group at City, University of London. Facilitator 
guide revisions were made iteratively based on feedback 
from pilot group participants, and from debrief amongst 
research team members following piloting.

Data collection
In the original published protocol [47], it was proposed 
that the groups would be conducted face-to-face. Due 
to the severe acute respiratory syndrome Coronavirus 2 
(SARS-CoV-2) pandemic, and the consequent need to 
maintain social distancing and to minimise unnecessary 
travel [48], the groups were delivered online using Micro-
soft® Teams software and were facilitated by four mem-
bers of the research team (DS, MC, JD, LMA).

Participants of both nominal groups were presented 
with an identical list of BCTs (mapped from TDF 
domains of high importance). After the leadership group, 
applications suggested by participants were incorpo-
rated as examples into the information package which 
was sent to participants of the subsequent (clinical) 

Table 1 Criteria applied by members of the research team during BCT shortlisting

Label applied to BCT and action Criteria for labelling

Include – take forward for discussion at nominal groups 1. The BCT could feasibly be delivered in a clinical environment
AND
2. The BCT is likely to be acceptable to a healthcare practitioner
AND
3. The BCT does not meet exclusion criteria

Exclude – no further action 1. The BCT would take time to deliver and/or would require 
repeated delivery over a prolonged period (i.e. unlikely to be 
feasible)
AND/OR
2. The BCT is ethically dubious e.g. applying punitive tech-
niques to clinical staff (i.e. unlikely to be acceptable)

Uncertain – take forward for consensus discussion with the entire research team 1. Reviewer uncertain which criteria are met by the BCT – war-
rants further consensus discussion to inform decision-making
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nominal group. It was anticipated that running the 
groups sequentially and revising the information pack-
age between groups, would enable ward nursing staff to 
discuss, debate and vote upon ideas proposed by senior 
leaders from their own organisation (alongside their own 
suggestions).

NGT methods involve the use of structured activities 
within groups comprising relevant stakeholders, with the 
broad aims of achieving a level of consensus and prioritis-
ing information [49]. Key activities, central to the NGT 
process, as described by the originators of the method 
are: independent generation of ideas; ‘round-robin’ shar-
ing of ideas; discussion and clarification of ideas, and 
voting (ranking of ideas) [50]. We incorporated these key 
activities using a three-step process:

– Step 1: The following question was posed (by DS) to 
the group: ‘Are there any other ways (or better ways) 
that the BCTs listed in the table could be applied in 
this organisation, that were not included in the infor-
mation package?’ Participants silently considered the 
question and privately generated responses before 
feeding back a single idea at a time to the group. 
These ideas were posted onto the virtual display-
board. All participants were given the chance to offer 
at least one idea with the exercise being repeated as 
many times as possible within the allotted time.

– Step 2: Participants were given the opportunity to 
ask questions about suggestions made by other par-
ticipants and to merge suggestions considered suffi-
ciently similar. Participants then took a short break 
whilst the research team met to identify any obvious 
discrepancies in the linkages between the BCTs and 
the applications suggested by participants (i.e. where 
the application did not reflect the BCT). Where such 
discrepancies were identified, a decision was made 
to either adjust the application to improve the align-
ment, propose a re-alignment of the application to a 
more suitable BCT from the shortlist, or exclude the 
application. The decision to exclude was made when 
the suggested application did not align with any of 
the BCTs and/or did not target the previously iden-
tified barriers/enablers. These decisions were driven 
by health psychologists (MC, JD) within the research 
team. Following any adjustments, new applications 
(i.e. those suggested by the group) from the virtual 
display-board were added onto the online ranking 
documents.

– Step 3: The health psychologists summarised to the 
participants any adjustments that had been made 
during the break time and offered them the oppor-
tunity to comment. A hyperlink was then posted 
into the discussion thread so that participants could 

access the ranking document in Qualtrics®. From 
the longer list provided, participants were asked to 
rank the five BCTs/applications that they considered 
would be most acceptable [51] to ward staff from 1 
(most acceptable) to 5 (least acceptable). Participants 
were then requested to repeat this activity according 
to how feasible it would be to deliver the BCTs/appli-
cations.

Data analysis
Scores were assigned to each of the BCTs/applications 
based on the ranking information from participants [52]. 
Where a BCT/application was ranked first by a partici-
pant it was scored 5; second it was scored 4; third it was 
scored 3 etc. Participants’ scores were summed to iden-
tify ranked priorities from within and across the two 
nominal groups [52]. For example, if 12 participants 
voted for any single BCT/application then the maximum 
score was 60 (i.e. 12 × 5, requiring all participants to rank 
the item first). In contrast, if a BCT/application was not 
ranked by any participants it would score 0. Summed 
scores and percentages were calculated. The frequency 
that each BCT/application was prioritised by a partici-
pant (i.e. ranked 1–5) was also counted for both ranking 
activities i.e. acceptability and feasibility.

All combinations of BCTs/applications were reviewed 
during subsequent consensus discussions involving nurse 
academics (DS, LMA), health psychology academics 
(MC, JD), and a lead nurse (JH). Where a single BCT had 
several potential applications, nominal group ranking 
data were used to prioritise which specific application/s 
to include in the intervention (higher scoring and more 
frequently prioritised applications were included). Where 
a BCT/application combination received a low score 
from nominal groups, and/or was not frequently pri-
oritised (i.e. not frequently ranked 1–5), the decision 
to include or exclude from the intervention was made 
through discussion and debate, guided by the following 
considerations:

– The potential consequences of eliminating the BCT 
and its application/s on the theoretical integrity of 
the intervention (i.e. where exclusion would result in 
specified TDF domain/s and/or target behaviours not 
being addressed by intervention content).

– Further scrutiny of the BCT and its application/s 
in relation to the APEASE criteria (where APEASE 
stands for acceptability, practicability, effectiveness, 
affordability, side effects, equity) [33]. We found that 
applying the APEASE criteria at this stage in the 
consensus process (i.e. when BCTs were being scru-
tinised alongside potential applications) allowed us 
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to apply all criteria to some extent. We contend this 
may not have been possible had we applied APEASE 
before BCTs had been linked to specific applications. 
To exemplify, we were able to judge the potential 
‘affordability’ of the BCT Prompts/cues more accu-
rately once we had clarity that the BCT would be 
delivered using a simple laminated sign (a relatively 
inexpensive mechanism in this context).

Results
We recruited 31 participants in total for the nominal 
groups. Six individuals withdrew on the day of the group 
and 6 did not attend. Twelve participants attended the 
leadership group (NGT1), and 7 participants attended 
the clinical group (NGT2) (the professional roles of par-
ticipants are displayed in Additional file 3).

The mapping exercise (stage 1) resulted in a provi-
sional list of 50 unique BCTs (listed in Additional file 4). 
From the application of shortlisting criteria (Table 1) and 

consensus discussions within the research team (stage 
2), 38 BCTs were excluded resulting in a shortlist of 14 
unique BCTs for discussion and prioritisation at the 
nominal groups (stage 3).

The duration of both nominal groups was 2 hours. 
Across the groups, 24 new applications were proposed 
for applying the BCTs. Eleven of the applications pro-
posed by participants were considered appropriate for 
one or more of the 14 shortlisted BCTs. The number 
of applications added and excluded at different stages 
of the NGT process is summarised in Fig.  3. In NGT 
1, 11 online Qualtrics® ranking forms were completed 
for the first ranking task (acceptability of different BCT 
and application combinations) whilst 13 forms were 
completed for the second ranking task (feasibility of 
different BCT and application combinations). This dis-
crepancy implies that one participant did not complete 
the acceptability ranking document but instead com-
pleted the feasibility document twice. As both ranking 
documents included the same content (only the heading 

Fig. 3 A summary of BCT shortlisting process, and the numbers of applications added and excluded across the consensus process
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and explanatory text varied), the summative scores were 
unlikely to be affected. In NGT 2, 6 ranking forms were 
completed for ranking task 1; with 7 completed for rank-
ing task 2 implying that 1 participant did not rank for 
acceptability. This explains the variation in the denomi-
nator for the summative scores. A detailed breakdown 
of ranking data for both nominal groups can be found in 
Table 2.

The intervention (summarised in Fig.  4) was popu-
lated with 12 BCTs that will all be delivered face-to-face 
at group and individual levels (the modes of delivery), 
through 18 different applications. Four BCTs (Re-struc-
turing the physical environment, Re-structuring the social 
environment, Salience of consequences, Information about 
others’ approval) will be delivered using multiple applica-
tions. A brief rationale for decisions made during con-
sensus discussions regarding which BCTs/applications 
were included and excluded from the intervention is pro-
vided is Table 2.

Discussion
Fifty BCTs (mapped from nine domains of the Theoreti-
cal Domains Framework) that could be used to change 
behaviour of RNs and HCAs were shortlisted to 14 and, 
alongside example applications, presented to key stake-
holders in two virtual nominal groups. Participants 
proposed 11 new applications for the BCTs and ranked 
BCTs/applications (including examples provided by the 
research team and those suggested by nominal group 
participants) for acceptability to nursing staff and feasi-
bility for delivery in an acute hospital ward. Ordinal data 
from ranking tasks were used to inform content of the 
intervention which has been populated with 12 BCTs, 
that will be delivered through 18 different applications in 
either a workshop or ward setting.

Whilst the TDF has been widely used to report barriers 
and enablers to health behaviour change with patients, 
its application in the design of interventions targeting 
healthcare practitioners is more limited. A systematic 
review was conducted to synthesise international lit-
erature reporting application of the TDF in designing 
interventions to support healthcare practitioner behav-
iour change [53]. The authors reported that only around 
20% of articles (i.e. 60/297) reporting use of the TDF to 
explore implementation problems, extended its use to 
intervention design [53]. In recently updated guidelines 
from the Medical Research Council [36], methodological 
innovation and the adoption of new methods are high-
lighted as important for the future development of inter-
vention research. We contend the use of NGT methods 
provides a structured, replicable, and expedient approach 
for ideas sharing and consensus building when designing 
a behaviour change intervention.

The interaction of an intervention with context is a cru-
cial consideration for researchers spanning the phases 
of intervention design, evaluation, and implementation 
[34–36]. The impact of an intervention may be increased 
when its components are adjusted to best suit the context 
within which it is being delivered (i.e. when the interven-
tion is tailored to a specific group or a particular setting) 
[36, 54–56]. To ensure the theoretical basis of the inter-
vention is not compromised, it is advocated researchers 
reach agreement about the degree of variation that is 
permissible and prohibited, i.e. which components of an 
intervention can be adjusted and which must be main-
tained [36, 57]. To ensure the theoretical integrity of the 
intervention was upheld during NGT activities, we pre-
sented participants of both groups with an identical list of 
BCTs and applications and explained that the BCTs were 
‘fixed’, but the applications could be revised or elaborated. 
We suggest our reported methods could be replicated 
in different settings, and with different stakeholders, to 
determine how specified BCTs could be operationalised 
in different contexts and tailored for different groups.

There was overlap in the TDF domains that repre-
sented important barriers and enablers to the target 
behaviours for both RNs and HCAs [58]. Similar over-
lap in the determinants of behaviour change, between 
different healthcare practitioners, has been reported in 
other work [59]. This overlap explains why the major-
ity of BCTs included in our intervention will be directed 
at both RNs and HCAs. From our list of target behav-
iours (see the key in Fig.  2), three are enacted by RNs, 
two are enacted by HCAs, and two are enacted by RNs 
and HCAs. This implies that some target behaviours are 
enacted by individuals occupying a specific role (i.e. RN 
or HCA), whilst for others responsibility for enactment is 
shared. The individual responsible for enacting a specific 
behaviour has been termed ‘the actor’ [60]. Clearly speci-
fying each target behaviour, including the actor/s, ena-
bled us to evaluate the suitability of each application for 
the intended recipient/s and, where necessary, to tailor 
the application accordingly. For example, the laminated 
signage (used to apply the Prompts/cues BCT) will incor-
porate a tailored message directed specifically towards 
HCAs.

Our intervention includes some BCTs and applica-
tions where the mode of delivery will be a face-to-face 
workshop, and some for delivery in the clinical set-
ting (ward-based applications). The ranking informa-
tion from the nominal groups suggests stakeholders 
broadly perceived ward-based applications to be more 
acceptable and feasible than workshop-based appli-
cations. To attend workshops, staff must be released 
from their usual clinical duties. In several studies, dif-
ferent healthcare practitioners have reported a lack of 
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time and/or short staffing as barriers to participation in 
various activities [61, 62]. This may explain why work-
shop-based applications were viewed less favourably by 
participants. Where the application of a BCT involved 
modifying an existing patient safety mechanism rank-
ing scores were favourable. An example of this is the 

application of the BCT Re-structuring the Social Envi-
ronment through the re-organisation of ‘safety hud-
dles’ (brief discussions that take place during a shift, 
between groups of clinical staff, with a focus on patient 
safety [45]). It is plausible that adjusting existing prac-
tices was perceived by participants to be less arduous 

Fig. 4 An overview of a theoretically informed behaviour change intervention to drive more consistent behaviours of the afferent limb of the rapid 
response system by nursing staff
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than introducing new approaches. Notwithstanding the 
potential challenges of delivering BCTs through work-
shops, we retained this mode of delivery for several 
applications, adopting a similar combined approach as 
reported in other published work [63]. When working 
in the clinical setting, healthcare practitioners often 
experience high cognitive load associated with inter-
ruptions and distractions [64, 65]. On this basis, we 
contend that some BCTs would be best applied outside 
the clinical environment, particularly where the specific 
applications involve participants imagining different 
clinical scenarios and/or reflecting on clinical practice. 
However, the acceptability and feasibility of delivering 
this combined intervention in the ‘real world’ setting 
will need to be explored further through piloting [36].

In a previous publication from this programme of 
work [58], the TDF domain Knowledge was identi-
fied as representing important barriers and enablers 
to the target behaviours. Despite this, none of the 
specific BCTs mapped from this domain were consid-
ered suitable for inclusion in this intervention. Whilst 
educational approaches alone are unlikely to be suf-
ficient to drive behaviour change [66, 67], possession 
of knowledge is often a pre-requisite to the decisions 
individuals make and the behaviours they enact [67]. 
Consequently, despite the lack of appropriate BCTs, we 
opted to include a training component to our interven-
tion that will address specific knowledge-related barri-
ers identified from earlier empirical work [58, 68]. The 
importance of this is underscored by the wider litera-
ture where knowledge deficits have been reported as 
antecedents to afferent limb failure [21, 69, 70].

Throughout the process, we iteratively reviewed the 
broader dataset to ensure alignment between target 
behaviours, TDF domains, BCT/s, and their suggested 
application/s (this occurred during BCT shortlisting, 
rapidly during nominal groups, and more deliberatively 
during final consensus discussions). The importance 
of having continual oversight of the broader corpus of 
data to inform decision-making is highlighted by our 
handling of the BCT Commitment. This was the only 
shortlisted BCT linked to the TDF domain Intentions 
(a domain of high importance). Results of TDF-driven 
interviews (carried out earlier in this programme of 
work), confirmed that participant beliefs within this 
domain reflected strong intention to enact target 
behaviour/s (i.e. beliefs were enabling) with no modi-
fiable barriers identified [58]. Consequently, inclusion 
of the BCT Commitment, which has the purpose of 
strengthening intention to change behaviour [32], was 
deemed redundant. Using findings of empirical work to 
inform pragmatic decision-making in this way enabled 
us to keep the number of BCTs to a minimum, which 

should increase the likelihood the intervention can be 
delivered to RNs and HCAs with high fidelity [59, 71].

Limitations
At present, there is no clear evidence base demonstrat-
ing that certain BCTs are more effective than others in 
relation to specific TDF domains. Consequently, we were 
reliant on expert consensus literature to identify BCTs 
that could be used to populate the intervention. The work 
by Cane et  al. [40] (our primary source for BCT map-
ping) did not yield BCTs for two of our domains of high 
importance (Memory, Attention and Decision Processes 
and Social, Professional Role and Identity). Consequently, 
we relied on the original mapping matrix by Michie et al. 
[27] to identify additional techniques suitable for these 
domains. Whilst there is precedent for using these two 
reference sources in combination [59, 72], there is cur-
rently no single best approach for mapping TDF domains 
to BCTs.

Approximately 40% of individuals who volunteered to 
participate withdrew and/or did not attend their allo-
cated nominal group. This resulted in a smaller than 
anticipated number of participants despite our decision 
to over-recruit. It is plausible that increased pressure on 
healthcare staff from the Coronavirus pandemic con-
tributed to participant withdrawal, particularly as our 
clinical group participants were nursing staff involved 
in delivering direct patient care. Despite a smaller than 
anticipated number of participants, the clinical group 
included representatives from all grades of nursing staff 
who will potentially receive the intervention.

Only one HCA attended the clinical group. As HCAs 
are intended recipients of the intervention, the lack of 
representation is a noteworthy limitation. Given the 
potential importance of intervention acceptability in 
determining uptake of an intervention in practice [73], 
it has been advocated that intervention acceptability be 
assessed during feasibility testing [36]. We plan to use 
the Theoretical Framework of Acceptability [73] dur-
ing feasibility testing to further examine the acceptabil-
ity of our proposed intervention to HCAs (and other key 
stakeholders).

The information package provided to participants 
ahead of the nominal groups included a list of BCTs, 
their definitions, and example applications for each 
BCT. Providing example applications may have induced 
cognitive bias and specifically ‘anchoring’ [74]. That is, 
participants may have given a disproportionate level of 
thought to the example applications provided rather than 
considering alternate means of operationalising BCTs 
[74]. We attempted to mitigate this by emphasising the 
applications were only examples and through repeated 
encouragement of participants to think creatively and to 
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share their own ideas. Notwithstanding this limitation, 
given our participants were healthcare staff who were 
largely naïve to behaviour change methods, it is unlikely 
we would have completed all stages of the process, in the 
time available, if materials had not been provided before-
hand [75, 76].

Conclusions
In this paper we present a behaviour change interven-
tion populated with 12 theoretically informed BCTs that 
could be translated into practice through 18 different 
applications. Decision making regarding the content of 
the intervention was driven by information from group 
discussions where nominal group technique methods 
were applied. To the best of our knowledge, this is the 
first report of NGT methods being used to shape the 
content of a theory-based behaviour change interven-
tion aimed at strengthening the afferent limb of the rapid 
response system. Further work will involve feasibility 
testing and expanding the detail of reporting (to the level 
of an intervention manual) to permit potential replica-
tion and evaluation.
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