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AbstrACt
Objective To develop, with nurse specialists and nursing 
home care staff, a theory and evidence-informed pressure 
injury prevention care bundle for use in nursing home 
settings.
Design The development of a care bundle.
Methods We undertook a detailed, multistaged and 
theoretically driven development process. First, we 
identified evidence-informed pressure injury prevention 
practices: these formed an initial set of possible target 
behaviours to be considered for inclusion in the bundle. 
During a 4-hour workshop and supplemental email 
consultation with a total of 13 healthcare workers, we 
agreed the key target behaviours for the care bundle. 
We explored with staff the barriers and facilitators to 
prevention activity and defined intervention functions and 
behaviour change practices using the Behaviour Change 
Wheel.
setting North West England.
results The target behaviours consisted of three 
elements: support surfaces, skin inspection and 
repositioning. We identified capability, opportunity and 
reflective motivation as influencing the pressure injury 
prevention behaviours of nursing home care staff. The 
intervention functions (education, training, modelling) and 
behaviour change techniques (information about social 
and environmental consequences, information on health 
consequences, feedback on behaviour, feedback on the 
outcome of behaviour, prompts/cues, instruction on how to 
perform the behaviour, demonstration of behaviour) were 
incorporated into the care bundle.
Conclusion This is the first description of a pressure 
injury prevention care bundle for nursing homes developed 
using the Behaviour Change Wheel. Key stakeholders 
identified and prioritised the appropriate target behaviours 
to aid pressure injury prevention in a nursing home setting.

bACkgrOunD
Pressure injuries are areas of localised 
damage to the skin and underlying tissue.1 
They are caused by prolonged, or short but 
intense, periods of pressure or pressure and 
shear. Pressure injury can lead to severe pain 
and distress, poor health-related quality of life 
and serious complications such as gangrene 
and mortality.2–4 

Reducing and eliminating pressure inju-
ries across all healthcare settings in the UK 
are priorities.5 People at high risk of pressure 
injury include those who are seriously ill, the 
elderly and those with impaired mobility.6 7 
Thus, many people living in nursing homes 
are likely to be at an increased risk of pres-
sure injury. Moreover, a point prevalence 
survey of complex wounds (eg, pressure 
ulcers, leg ulcers) conducted in a northern 
UK city found that 26% of individuals with 
a pressure ulcer (an open wound caused 
by pressure) lived in residential or nursing 
homes.8

Pressure injury prevention processes 
are shaped by national and international 
guidelines based on a synthesis of research 
findings and expert opinion.1 9 Current 
guidelines recommend a range of clinical 
interventions including: risk assessment, skin 
assessment, repositioning, correction of compro-
mised hydration and nourishment, the use of 
pressure redistributing devices and barrier creams, 
training for care staff and accurate monitoring 
and documentation. However, the imple-
mentation of pressure injury prevention 
activities remains challenging, particularly 

strengths and limitations of this study

 ► This study will inform the development of a novel 
intervention to support nursing home care staff to 
prevent pressure injury in residents.

 ► Integrating theory, research evidence and expert 
opinion into the care bundle should maximise the 
intervention’s acceptability, feasibility and potential 
effectiveness.

 ► The pressure injury prevention care bundle is de-
scribed in detail along with the intervention’s poten-
tial mechanisms of action and the specific behaviour 
change techniques enhancing applicability and 
reproducibility.

 ► A number of experienced staff participated in the 
Nominal Group technique, but there was a limited 
number of tissue viability nurses who participated 
face-to-face.
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in nursing homes where understaffing, high staff turn-
over and a lack of monitoring can result in limited staff 
knowledge and inconsistent clinical care.10 11

Care bundles were first introduced by the Institute 
for Healthcare Improvement to improve the quality and 
consistency of care.12 Care bundles comprise three to 
five evidence-informed clinical interventions (referred 
to as ‘elements’), which have the potential to improve 
patient outcomes when performed collectively and 
reliably. The Institute for Healthcare Improvement 
suggests that every eligible patient should receive all of 
the bundle elements unless medically contraindicated.12

Care bundles aim to change the behaviour of 
healthcare workers; therefore, the use of behaviour 
change theory is key.13 While several care bundles 
have been developed, it is not always clear how they 
were developed or whether they were underpinned 
by theory.14 There are multiple theories and frame-
works for behaviour change, many with overlapping 
constructs.15 16 The Behaviour Change Wheel15 17 is a 
framework for designing behaviour change interven-
tions and was developed to facilitate the integration of 
target behaviours, behaviour change theory and inter-
vention development through a series of three key stages 
that can be subdivided into eight steps (online supple-
mentary appendix 1). Thus, the Behaviour Change 
Wheel outlines a systematic and transparent approach 
to identify the appropriate theory-based intervention 
content that  may bring about change in the people 
who are its target (in this case, nursing home staff).

The COM-B model17 forms the centre of the 
Behaviour Change Wheel15 17 and assists with under-
standing the behaviour in context (stage 1 of interven-
tion development). The COM-B model hypothesises 
that capability (C), opportunity (O) and motivation 
(M) all interact and can explain behaviour (B) and can 
become the focus for the behaviour change interven-
tion. Within the COM-B model, capability refers to the 
person’s psychological and physical capacity to engage 
in the target behaviour. Opportunity refers to the factors 
that are external to the individual and influence the 
potential success of the behaviour (ie, the physical 
environment or the social environment). Motivation 
involves the psychological processes that can trigger 
and direct behaviour, including reflective and auto-
matic motivation.

Once the targets for change (eg, physical opportu-
nity) have been identified using the COM-B model, the 
second and third stages of the Behaviour Change Wheel 
focus on how intervention developers might facilitate 
change in these areas using intervention functions, 
policy categories, behaviour change techniques and 
modes of delivery. It is recommended that developers 
consider their intervention design using the APEASE 
criteria.15 The APEASE criteria are used to guide the 
decisions on the intervention content and how to imple-
ment the intervention within a particular setting.15 17 
These criteria involve an assessment of affordability, 

practicability, effectiveness and cost-effectiveness, 
acceptability, side-effects/safety and equity.

We were unable to identify any pre-existing pressure 
injury prevention care bundles designed for, and imple-
mented in, nursing home settings. All of the published 
pressure injury prevention care bundles focus on acute 
hospital settings such as intensive care units and critical 
care units.18–23 This paper describes the development of 
the first reported nursing home-specific pressure injury 
prevention care bundle. We aimed, with key stake-
holders from nursing homes and the National Health 
Service (NHS), to coproduce a pressure injury preven-
tion care bundle that is relevant to the nursing home 
context. We describe how the Behaviour Change Wheel 
was used to support the theory-driven processes in the 
design of the implementation plan for the care bundle. 
Figure 1 presents a logic model illustrating our knowl-
edge and understanding at the start of this work and the 
outcomes we were aiming for. At the end of the work, 
we aimed to design the components of the intervention 
(the ‘solution’ in figure 1).

MethODs
study design
We describe a two-part care bundle development 
process. Part 1 used the Nominal Group technique24 
to gain consensus about the elements to include in the 
care bundle. Part 2 followed the steps outlined in the 
Behaviour Change Wheel to facilitate the development of 
the implementation plan for the care bundle.

Participants
The study took place in the North West of England. 
Purposive sampling was used to recruit participants with 
relevant clinical and management experience and exper-
tise. Participants were eligible to participate if they were 
a nursing home-based registered nurse (referred to from 
now on as a nurse), manager or healthcare assistant or a 
community-based tissue viability nurse. Written consent 
was gained from all participants.

Materials and procedures
Figure 2 presents a diagrammatical outline of the 
processes involved in developing the care bundle and 
how we applied the Behaviour Change Wheel processes 
here.

Stage1: understanding the behaviours

Behaviour Change Wheel step 1: defining the problem in 
behavioural terms (preworkshop)
We reviewed the pressure injury prevention literature 
to gain an understanding of the main barriers to pres-
sure injury prevention in nursing homes. We conducted 
a systematic review that identified and explored existing 
care bundles and any evidence for particular design 
features and behaviour change approaches that might be 
associated with positive clinical outcomes.14
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Behaviour Change Wheel steps 2 and 3: selecting and specifying 
the target behaviours (care bundle development workshop)
These two steps involved the identification of care bundle 
elements (ie, the specific pressure injury prevention clin-
ical interventions) and consideration of who, what, when, 
where and how often the care bundle elements should 
be delivered. We held a 4-hour interactive workshop with 
key stakeholders to identify the clinical interventions to 
assist with pressure injury prevention in nursing homes. 
There are several possible methods that can be drawn on 
for developing a care bundle. The Nominal Group tech-
nique was developed to facilitate the decision making of 
groups.24 In essence, we used the Nominal Group tech-
nique to gain consensus about the most important pres-
sure injury prevention elements to be included in the care 
bundle. This approach is highly structured, usually deliv-
ered face-to-face, consisting of multiple rounds where 
items or questions are rated, discussed and rerated by the 
expert panellists (eg, nurses). This method minimises the 
effects of any dominant participants as all group members 
are provided with equal opportunities for voting.

We presented participants with an overview of the 
research-based international and national pressure injury 
prevention guidelines.1 9 We then discussed the guide-
line recommendations, focusing in particular on their 

applicability in a nursing home setting. All participants 
had the opportunity to add any clinical interventions they 
thought were missing from the guidelines before they 
began voting.

The Nominal Group process was explained and partic-
ipants were split into two groups for voting purposes (ie, 
healthcare assistants or registered nurses). Each partici-
pant within these groups was given five votes in the form 
of coloured stickers, which they used to vote individually 
for their top three to five pressure injury prevention clin-
ical interventions. The colour of the sticker indicated 
whether the voter was a nurse or healthcare assistant. We 
counted the votes in real time and presented the results 
to the participants to facilitate discussion prior to the 
second round of voting. In the case of a tie, we offered the 
participants one extra vote for one of the two tied clin-
ical interventions. We invited participants to express their 
opinions on the clinical interventions and whether they 
believed clarification was required. Again, colour-coded 
stickers were used to cast votes in the second round. This 
round was used to finalise the agreement between partic-
ipants.24 The care bundle elements were agreed after a 
final discussion of the clinical interventions that received 
the highest numbers of votes.

Figure 1 Logic model for the pressure injury prevention care bundle outlining the consequences of pressure injury in 
nursing homes, the potential behavioural causes of pressure injury and the pathway to benefit through preventing pressure 
injury. NHS, National Health Service; PI, Pressure Injury; TVN, tissue viability nurse. 
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We then asked the workshop participants to specify the 
detail for each bundle element; the frequency with which 
they should be delivered, where and by whom and we asked 
participants to score the components of each element 
out of 10 (0=not important, 10=extremely important). 
Following the workshop, the care bundle elements and 
specific components were reviewed in line with existing 
research evidence and cross-checked for validity by 
experts in the field such as tissue viability nurses.

Behaviour Change Wheel step 4: identifying what needs to change 
to enable the reliable delivery of pressure injury prevention clinical 
interventions
We purposively recruited individuals who provide care for 
those at risk of developing pressure injuries in nursing 
homes and collected data from 25 participants (health-
care assistants (n=7), registered nurses (n=11), nurse 
managers (n=3) and community-based tissue viability 
nurses (n=4)). Using semistructured interviews, we 
explored the barriers and facilitators to pressure injury 
prevention25 using the Theoretical Domains Frame-
work.26 The Theoretical Domains Framework comprises 
14 domains that can be used to explore the determinants 
of professional behaviour change and inform intervention 
design (eg, knowledge, social influences, beliefs about 
consequences).26 Each of the 14 Theoretical Domains 
Framework domains can be mapped onto the COM-B 
model15 17 to facilitate the understanding of health-
care workers’ behaviours within a particular context. 

We analysed the data deductively, using the Theoretical 
Domains Framework and identified the behavioural and 
psychological influences on pressure injury prevention 
by mapping the salient barriers and facilitators identified 
onto the COM-B model, using the guidance provided by 
the Behaviour Change Wheel.15

Stages 2 and 3: identifying the intervention content and 
implementation options
Behaviour Change Wheel steps 5–8: identifying the intervention 
functions, policy categories, behaviour change techniques and 
modes of delivery
We mapped those components of the COM-B model 
identified as being relevant to pressure injury prevention 
in nursing homes (step 4) onto the matrices provided 
in the Behaviour Change Wheel, and this informed our 
plan for implementing the care bundle. In addition, the 
Behaviour Change Technique Taxonomy V.127 informed 
our choice of behaviour change techniques (step 7). The 
Behaviour Change Technique Taxonomy V.127 comprises 
93 behaviour change techniques and can be used to iden-
tify intervention components, enabling the standardi-
sation of terms as well as the comparison of behaviour 
change techniques across studies. We applied the APEASE 
criteria15 for designing and evaluating interventions to 
each of the relevant implementation aspects to guide 
our judgements in selecting the most appropriate inter-
vention functions, policy categories, behaviour change 

Figure 2 Data collection and analysis processes used to develop the care bundle using the steps and stages outlined in 
the Behaviour Change Wheel (BCW). *Methods and findings reported in the study by Lavallée et al.14**Methods and findings 
reported in the study by Lavallée et al.25 
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techniques and modes of delivery likely to support the 
successful implementation of the care bundle.

To ensure the implementation plan was suitable, we 
held discussions individually with the nursing home care 
staff, tissue viability nurses and academic researchers 
before we finalised the care bundle. These discussions 
were based on the ‘modelling’ guidance provided by the 
UK Medical Research Council’s guidance for developing 
and evaluating complex interventions,13 which includes 
who should receive the intervention, how changes to 
practice are usually introduced, what the barriers to 
change might be and how delivery can be documented.

Patient and public involvement
Nursing home residents and the public were not involved 
in the development of the care bundle.

results
behaviour Change Wheel stage 1: understanding the 
behaviours
Behaviour Change Wheel step 1: defining the problem in 
behavioural terms (preworkshop)
Our review of the literature identified that understaffing, 
high turnover and limited staff knowledge are commonly 
reported as barriers to pressure injury prevention10 11 and 
that good communication and positive attitudes to pres-
sure injury prevention are described as facilitators.28–30 
In addition, central to the prevention of pressure inju-
ries is the belief that the actions of healthcare workers 
(eg, repositioning) directly influence the development 
of pressure injuries.31 Consequently, care bundles may be 
an effective tool to improve the implementation of guide-
lines and evidence-informed practices.14

Within our systematic review, we were not able to 
conduct a meta-regression of study features or explore 
the magnitude of effects as there were insufficient 
comparisons involving patient outcomes. Consequently, 
we conducted subgroup analyses. We found that all 
care bundles (regardless of the number of elements) 
reduced the risk of the negative patient outcomes and 
the apparent effect of care bundles appeared to reduce as 
the number of elements increased. The lowest risk for the 
negative patient outcomes was in the subgroup with ‘eight 
behaviour change techniques’. However, we considered 
these data to be of very low quality. Our findings from the 
systematic review are reported in detail elsewhere.14

Behaviour Change Wheel steps 2 and 3: selecting and specifying 
the target behaviours (care bundle development workshop)
Ten participants attended the workshop, including one 
tissue viability nurse and staff from one nursing home 
(four healthcare assistants and five registered nurses). A 
further three tissue viability nurses were unable to attend 
the workshop but participated in email (n=2) or face-to-
face (n=1) consultations, which followed the processes 
outlined in the Methods section as closely as possible. 
The participants’ ages ranged from 26 to 55 years, one 

participant was male and one had previously attended 
wound care training. The median years of experience in 
working with people at risk of developing pressure inju-
ries was 11 years (IQR: 1.4–13 years).

During the discussion prior to round 1, it was agreed 
that ‘pain management’ should be added as a clinical inter-
vention and nutrition and hydration should be separated 
into two. The clinical interventions voted for in round 1  
by each group differed (table 1). For example, the health-
care assistants did not vote for skin assessment, whereas 80% 
of the nurses (4/5) and 75% of the tissue viability nurses 
(3/4) did. Similarly, 75% of the healthcare assistants 
(3/4) and 50% of the tissue viability nurses (2/4) voted 
for support surfaces to be included but the nurses did not. 
During the discussion, the nurses explained that they did 
not select support surfaces as a key clinical intervention as 
they felt that pressure redistributing devices covered this 
(although this only received one vote from the nurses’ 
group). Further discussion resulted in reuniting nutrition 
and hydration as all nursing home participants explained 
that they offer these together. Consequently, six clinical 
interventions went through to the second round of voting 
(skin care, continence care, skin assessment, repositioning, nutri-
tion and hydration and support surfaces).

Repositioning, skin assessment, skin care, continence care 
and nutrition and hydration were voted into the top five 
in round 2 (table 1). Every tissue viability nurse voted for 
support surfaces, whereas the healthcare assistants consid-
ered support surfaces to be important but embedded 
within repositioning, and this was reflected in their 
voting. Through discussion, the participants agreed that 
including support surfaces as an element separate from 
repositioning was important and support surfaces should 
also incorporate pressure redistributing devices. While the 
participants deemed nutrition and hydration and continence 
care important, they agreed that only those residents with 
inadequate nutrition and hydration require additional 
nutrition and fluid9; therefore, this element would be 
redundant for some individuals (making the care bundle 
more of a checklist). Participants believed that continence 
care was a separate, complex issue, requiring a number 
of detailed steps to prevent damage to skin integrity and 
likely to require its own care bundle.32 Consequently, 
participants decided that providing and monitoring such 
clinical interventions are part of basic care and should 
not be included in a specific pressure injury prevention 
bundle. The skin care and skin assessment clinical interven-
tions were merged and three elements made up the care 
bundle: support surfaces, skin inspection and repositioning.

Participants ranked, in order of perceived impor-
tance, the components required to ensure the accurate 
and consistent completion of each of the care bundle 
elements. All participants agreed that residents should 
receive a monthly pressure injury risk assessment to 
trigger the activation of the care bundle for those at risk 
of developing a pressure injury. However, more frequent 
assessments may be warranted for some residents at high 
risk of pressure injury development or if there is a change 
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in a resident’s clinical status. The frequency with which 
the elements of care are to be delivered will be informed 
by the risk assessment, although the risk assessment was 
separate from the care bundle. It was agreed that the 
nursing home care staff should complete and document 
every element of the care bundle for all residents deemed 
to be at risk of developing a pressure injury, and where an 
element cannot be completed a reason must be provided 
(eg, where a resident has refused to be repositioned).

Behaviour Change Wheel step 4: identifying what needs to change 
to enable the reliable delivery of pressure injury prevention clinical 
interventions
The semistructured interview data (reported elsewhere25), 
when mapped on to the COM-B model, suggested the 
following factors as influences on the prevention of pres-
sure injury in nursing home settings: psychological and 
physical capability; physical and social opportunity; and reflec-
tive motivation. We found that improvements in pressure 
injury prevention knowledge and skills are required. In 
particular, the tissue viability nurses could provide infor-
mation about, and training on, pressure injuries and how 
to prevent them within a nursing home context; but the 
nursing home care staff need to be permitted to attend 
this training. In addition, there appears to be scope to 
increase the use and documentation of evidence-informed 
pressure injury prevention interventions. Pressure injury 
prevention interventions need to be conducted in line 
with the resident’s risk of developing a pressure injury. If 
it is not possible to complete an aspect of care, this must 
be documented.

Behaviour Change Wheel stage 2: identifying the intervention 
content and implementation options
We used the Behaviour Change Wheel to define the key 
intervention functions and policy categories that could 
be used to improve pressure injury prevention in nursing 
homes using the relevant COM-B components identified 
in step 4.

step 5: intervention functions
The three most suitable intervention functions were 
education, training and modelling (ie, providing a role 
model such as a skin champion). Increasing the knowl-
edge of the nursing home care staff and improving their 
skills through education and training is a crucial aspect to 
facilitating the prevention of pressure injury in nursing 
home residents. The inclusion of skin champions should 
assist with accessing training and education as these can 
be delivered in-house by the skin champion.

step 6: policy categories
The policy categories most suitable for achieving the 
behaviour change included communication/marketing (eg, 
posters), guidelines, regulation and service provision.

step 7: behaviour change techniques
Using the Behaviour Change Technique Taxonomy V.127 
(which is a taxonomy of 93 behaviour change techniques) 
together with the findings from our systematic review, we 
selected the seven techniques we believed were most suit-
able to facilitate behaviour change and support preven-
tion practices (information about social and environmental 

Table 1 Votes from rounds 1 and 2 from each healthcare staff group

Clinical intervention
Healthcare 
assistants (n=4) Nurses (n=5)

Tissue viability 
nurses (n=4)

Overall percentage 
of votes

Voting round 1

  Nutrition 1 4 4 69

  Hydration 2 4 0 31

  Skin care 2 1 1 38

  Support surfaces 3 0 2 46

  Repositioning 3 5 4 92

  Continence care 4 5 4 100

  Pressure redistributing devices 1 1 2 31

  Skin assessment 0 4 3 54

  Pain 0 0 0 0

  Barrier cream 0 0 0 0

Voting round 2

  Skin care 2 4 1 45

  Continence care 4 4 4 92

  Skin assessment 0 3 3 46

  Repositioning 4 5 4 100

  Nutrition and hydration 4 5 4 100

  Support surfaces 0 0 4 31
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consequences; information on health consequences; feedback on 
behaviour; feedback on the outcome of the behaviour; prompts/
cues; instruction on how to perform the behaviour; demonstra-
tion of behaviour).

step 8: mode of delivery
We then formulated a plan regarding how and by whom 
the care bundle would be implemented in practice, and 
this was based on the discussions held with key stake-
holders. The delivery of the care bundle will differ at 
specific stages, and the key modes of delivery are speci-
fied in table 2 (eg, the tissue viability nurses will deliver 
the face-to-face group training to address the capability of 
nursing home care staff as identified through the COM-B 
model in stage 1).

DisCussiOn
This is the first explicit, behaviour change theory-driven, 
pressure injury prevention care bundle that we have been 
able to identify. We identified the important elements of 
the care bundle in collaboration with key stakeholders. 
Using the COM-B model and with the steps outlined in 
the Behaviour Change Wheel, we developed a pressure 
injury prevention care bundle that focused on the three 
identified target behaviours (checking of support surfaces, 
skin inspection and repositioning). The broad functions of 
the intervention (education, training, modelling) aim to 
be achieved using seven theoretically based behaviour 
change techniques delivered using a variety of methods, 
including face-to-face and written materials. This infor-
mation can be used to populate the solutions box in 
figure 1 in the introduction (figure 3).

Three main aspects of pressure injury prevention 
that consistently feature in care bundles were included 
within our nursing home care bundle, although oper-
ationalised differently: repositioning, skin assessment 
and the use of support surfaces.18–20 33 However, our care 
home-focused intervention differs from those delivered 
in hospital settings as we did not incorporate continence 
care or nutrition and hydration; mainly because they 
were deemed core aspects of nursing care that should be 
prioritised irrespective of any tenuous link with pressure 
injury prevention. While our care bundle elements reflect 
those included in hospital-focused bundles, the process of 
deciding how to promote the behaviour changes around 
these target behaviours has not been clear in previous 
work. We supported this work using a strong theoretical 
framework for intervention design. Through the trans-
parent reporting of the mechanisms of action, modes of 
delivery and the theoretical constructs, future evaluations 
of the effectiveness of this care bundle will be possible.

strengths and limitations
The theoretical basis and systematic presentation of the 
development of the care bundle are strengths of our 
study. The empirical work revealed the target behaviours 
required (ie, checking of support surfaces, skin inspec-
tion, repositioning), and the Behaviour Change Wheel 

identified the implementation interventions suitable 
for the care bundle. Previous studies detailing pressure 
injury prevention care bundles18 20 have not provided 
such explicit and transparent methods, which may limit 
the understanding of the mechanisms of action and 
causal relationships within the interventions.34 Thus, the 
present study addresses these concerns, facilitating subse-
quent evaluations and future replications.

The use of the Nominal Group technique to develop 
the care bundle was beneficial for many reasons. The 
participation of the nursing home care staff and the NHS 
tissue viability nurses was vital to ensure the integration 
of specialist knowledge alongside context-specific exper-
tise. The Nominal Group technique enabled each partic-
ipant to express their view (via individual votes), which 
minimised the effects of any potentially dominant partic-
ipants. Using the Nominal Group technique during the 
workshop was advantageous as it yielded extensive and 
rich data in a relatively short period of time.

A limitation was the exclusion of residents and their 
families, as well as the wider multidisciplinary team (eg, 
podiatrists, dieticians) and the inclusion of only one 
nursing home and the relatively small number of tissue 
viability nurse workshop participants. Expert opinion is 
a fundamental aspect of the Nominal Group technique, 
and while the majority of the participants who did attend 
had a range of expertise in caring for individuals residing 
in nursing homes, specialist nurse input was crucial. 
Initially, all of the local tissue viability nurses agreed to 
attend; however, due to unforeseen circumstances, some 
could not. Consequently, the process was repeated with 
the tissue viability nurses via face-to-face meetings or 
online consultations to ensure their specialist knowledge 
of the prevention of pressure injuries could be combined 
with the results. We believe that taking such a systematic 
and structured approach to designing the care bundle 
will result in a more effective intervention and will aid 
subsequent evaluations and improvements.

Future research
The next phase of this research is to test the feasibility 
of implementing the care bundle in a nursing home 
context. If the care bundle intervention is feasible and 
acceptable to nursing home care staff, further evaluation 
will be necessary to assess the clinical effectiveness and 
cost-effectiveness. The explicit theoretical links provided 
through the use of the Behaviour Change Wheel15 17 and 
Behaviour Change Technique Taxonomy V.127 will facil-
itate future replications and data synthesis. In addition, 
exploring the views of residents, their families and the 
wider multidisciplinary team will be vital to ensure that a 
holistic approach is taken for the prevention of pressure 
injuries in nursing home residents.

COnClusiOn
Care bundles have received much attention within inpa-
tient settings over the past decade due to the poten-
tially synergistic effect of incorporating several clinical 
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Table 2 Implementation plan for pressure injury prevention care bundle

What Why Who How/frequency Where

Training and education:
- On risk factors, pressure 
injury prevention, equipment, 
outcomes, protocols.

Access to training was 
identified as a barrier to 
pressure injury prevention in 
nursing homes.
To improve pressure injury 
prevention knowledge 
and skills in nursing home 
care staff (registered and 
unregistered). We identified 
the following two BCTs 
as important components 
of the intervention: 
information about social and 
environmental consequences’ 
and ‘information on health 
consequences’.

Provided by a tissue viability 
nurse to nursing home 
care staff (registered and 
unregistered).

Training will be provided 
1 week prior to the 
implementation of the care 
bundle and will be a one-off 
face-to-face, 3-hour interactive 
group session. Presentation 
using PowerPoint and printed 
materials will be provided to 
the staff who attend and also 
to the nursing home for staff 
who are unable to attend. 
Additional training sessions 
will be offered to the nursing 
home care staff to maximise 
attendance.

Due to practical reasons, 
training will be held off-site. 
Written training materials will 
be available in the nursing 
home.

- On the care bundle and each 
individual element (support 
surfaces, skin inspection, 
repositioning) and how to use 
the care bundle in practice.

To increase the uptake of the 
care bundle and to familiarise 
staff with the processes 
involved.

Provided to nursing home 
care staff (registered and 
unregistered) by a researcher 
with expertise in behaviour 
change.

Face-to-face 1 hour interactive 
group session. PowerPoint 
and printed materials will be 
provided to staff who attend 
and also to the nursing home 
for staff who are unable to 
attend.

Modelling and demonstration of 
behaviour:
- Skin champions

The skin champions will deliver 
the care bundle as intended 
and will be available during 
a shift. Staff can speak with 
the skin champions if they 
have any concerns or queries. 
Skin champions are also able 
to demonstrate pressure 
injury prevention techniques 
and provide examples of 
good record keeping (ie, 
documentation).

Nursing home care staff (likely 
to be a registered nurse).

This is available face-to-face 
and is likely to be delivered on 
an individual basis and will be 
available as required.
The researcher will meet with 
the skin champions at least bi-
weekly to discuss any issues 
or concerns.

Nursing home.

Implementation of the care 
bundle:

- Risk assessment To identify any risk factors 
for the development of a 
pressure injury and indicate the 
frequency with which the care 
bundle needs to be delivered.

Registered nurse and/or 
nursing home manager.

Using a validated risk 
assessment tool, the risk 
assessment will be completed 
at least monthly. If there is a 
change to a resident’s clinical 
status, the risk assessment 
should be conducted again.

Nursing home.

Implementation of the care 
bundle:

- Complete care bundle for 
each eligible resident (support 
surfaces, skin inspection, 
repositioning).

To improve the reliability of 
care and to prevent pressure 
injuries using elements 
identified locally as being 
important within a nursing 
home context. To improve the 
documentation of pressure 
injury prevention practices.

Nursing home care staff 
(registered and unregistered).

Nursing home care staff will 
complete each element of 
care included within the care 
bundle. If it is not possible to 
conduct all of the elements 
(support surfaces, skin 
inspection, repositioning) 
within the care bundle, this 
must be documented on the 
overleaf section of the care 
bundle documentation sheet. 
The frequency with which this 
needs to be conducted will 
depend on each individual 
resident. The frequency should 
be amended in line with a 
resident’s needs and risk. For 
example, for those at risk of 
developing a pressure injury, 
it should be at least every 
6 hours, at least every 4 hours 
for those at a high risk and at 
least every 2 hours for those at 
a very high risk.
Staff are required to ensure the 
appropriate pressure relieving 
equipment is being used and is 
functioning.

Nursing home.

Continued
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interventions within one package. The structure of care 
bundles can be used to facilitate reliable and sustain-
able changes in the work habits of staff. However, few 
theory-informed care bundles are reported within the 
literature. This paper describes how a pressure injury 
prevention care bundle was developed for use in UK 
nursing homes and how the Behaviour Change Wheel 
guided the development of the intervention. Key stake-
holders contributed to the design of the care bundle, 
forging the first step towards standardising pressure 
injury prevention practices within nursing home settings. 
While preventing pressure injuries in nursing home resi-
dents is complex and multifaceted, this structured and 
transparent approach has facilitated a thorough process 
for the development of the intervention. The next step is 
to assess the feasibility of implementing this care bundle 
within the nursing home environment to ensure that it is 
acceptable before wider evaluation ensues.

Acknowledgements We are grateful to the NIHR CLAHRC Greater Manchester 
for supporting this work. The NIHR CLAHRC Greater Manchester is a partnership 

What Why Who How/frequency Where

Prompts and cues An aide memoire was reported 
as a facilitator of pressure 
injury prevention in nursing 
homes. Thus, posters will be 
placed in staff communal areas 
(eg, nursing office) to remind 
staff of the steps involved 
within the care bundle. The 
care bundle itself also acts as 
a checklist as staff are required 
to document the provision 
of care on the care bundle 
sheets.

The research team will provide 
posters and care bundle 
documentation.

The unit manager will decide 
the positioning of the posters 
on the unit (see online 
supplementary appendix 
2). The nursing home staff 
are responsible for the 
completion of the care bundle 
and associated documents. 
These will be available daily 
throughout the study period.

Nursing home (including 
nursing office, residents’ 
bedrooms, residents’ files).

Feedback: To maintain motivation and 
engagement with the care 
bundle.

- On behaviours and outcomes. To highlight areas of pressure 
injury prevention where staff 
are maintaining high levels of 
care and the areas that could 
be improved.

Researcher The research team will provide 
verbal feedback to the unit 
manager on a monthly basis 
during the study period. This 
will include the number of 
pressure injuries acquired and 
adherence to the care bundle. 
Feedback will be provided in 
the form of percentages on the 
following:

 ► All-or-none compliance 
(when all aspects of 
the care bundle were 
delivered, including times 
when it was not possible 
to complete the care 
bundle but reasons were 
documented);

 ► Overall adherence with 
each individual element: 
support surfaces, skin 
inspection, repositioning.

Following the completion 
of the study, the above 
information will be collated and 
the findings from the whole 
study period will be presented 
verbally to the unit manager 
and nursing home care staff.

Nursing home.

Table 2 Continued 

Figure 3 Solutions box for figure 1 detailing the content 
of the pressure injury prevention care bundle and the steps 
required to implement the care bundle in nursing homes.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
3 Ju

n
e 2019. 

10.1136/b
m

jo
p

en
-2018-026639 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://dx.doi.org/10.1136/bmjopen-2018-026639
https://dx.doi.org/10.1136/bmjopen-2018-026639
http://bmjopen.bmj.com/


10 Lavallée JF, et al. BMJ Open 2019;9:e026639. doi:10.1136/bmjopen-2018-026639

Open access 

between providers and commissioners from the NHS, industry and the third sector, 
as well as clinical and research staff from The University of Manchester. The views 
expressed in this article are those of the authors and not necessarily those of the 
NHS, NIHR or the Department of Health and Social Care.

Contributors NC had the original research idea. JFL, TAG, JCD and NC conceived 
the idea and design for the overall project. JFL developed the standard operating 
procedures for the workshop and held the email/face-to-face consultations with 
the tissue viability nurses. TAG facilitated the workshop. All authors contributed to 
the interpretation of study findings, critical revision of the manuscript for important 
intellectual content and approval of the final manuscript.

Funding This project was funded by the National Institute for Health Research 
Collaboration for Leadership in Applied Health Research and Care (NIHR CLAHRC) 
Greater Manchester.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement All data relevant to the study are included in the article or 
uploaded as supplementary information.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https:// creativecommons. org/ 
licenses/ by/ 4. 0/.

reFerenCes
 1. Haesler E. National pressure ulcer advisory panel, european pressure 

ulcer advisory panel and pan pacific pressure injury alliance. 
Prevention and treatment of pressure ulcers: quick reference 
guide[Internet] 2014.

 2. Allman RM. Pressure ulcer prevalence, incidence, risk factors, and 
impact. Clin Geriatr Med 1997;13:421–36.

 3. Keen DC. Should care homes adopt a static-led approach to 
pressure ulcer prevention? Br J Nurs 2009;18:S4, S6, S8, passim.

 4. Essex HN, Clark M, Sims J, et al. Health-related quality of life in 
hospital inpatients with pressure ulceration: assessment using 
generic health-related quality of life measures. Wound Repair Regen 
2009;17:797–805.

 5. Harms in the NHS. https://www. gov. uk/ government/ news/ qipp- 
national- workstreams- updated.

 6. Coleman S, Gorecki C, Nelson EA, et al. Patient risk factors for 
pressure ulcer development: systematic review. Int J Nurs Stud 
2013;50:974–1003.

 7. Moore Z, Cowman S. Pressure ulcer prevalence and prevention 
practices in care of the older person in the Republic of Ireland. J Clin 
Nurs 2012;21:362–71.

 8. Hall J, Buckley HL, Lamb KA, et al. Point prevalence of complex 
wounds in a defined United Kingdom population. Wound Repair 
Regen 2014;22:694–700.

 9. Pressure ulcers: prevention and management [cg179]. https://www. 
nice. org. uk/ guidance/ cg179.

 10. Demarré L, Vanderwee K, Defloor T, et al. Pressure ulcers: knowledge 
and attitude of nurses and nursing assistants in Belgian nursing 
homes. J Clin Nurs 2012;21:1425–34.

 11. Donoghue C. Nursing home staff turnover and retention: an analysis 
of national level data. Journal of Applied Gerontology 2009.

 12. Resar R, Griffin F, Haraden C, et al. Using care bundles to improve 
health care quality. IHI Innovation Series white paper Cambridge, 
Massachusetts: Institute for Healthcare Improvement, 2012.

 13. Craig P, Dieppe P, Macintyre S, et al. Developing and evaluating 
complex interventions: the new Medical Research Council guidance. 
BMJ 2008;337:a1655.

 14. Lavallée JF, Gray TA, Dumville J, et al. The effects of care bundles on 
patient outcomes: a systematic review and meta-analysis. Implement 
Sci 2017;12:142.

 15. Michie S, Atkins L, West R. The behaviour change wheel: a guide to 
designing interventions. Needed: physician leaders 2014.

 16. Michie S, Johnston M, Abraham C, et al. Making psychological 
theory useful for implementing evidence based practice: a consensus 
approach. Qual Saf Health Care 2005;14:26–33.

 17. Michie S, van Stralen MM, West R. The behaviour change wheel: 
a new method for characterising and designing behaviour change 
interventions. Implement Sci 2011;6:42.

 18. Anderson M, Finch Guthrie P, Kraft W, et al. Universal pressure 
ulcer prevention bundle with WOC nurse support. J Wound Ostomy 
Continence Nurs 2015;42:217–25.

 19. Baldelli P, Paciella M. Creation and implementation of a pressure 
ulcer prevention bundle improves patient outcomes. Am J Med Qual 
2008;23:136–42.

 20. Boesch RP, Myers C, Garrett T, et al. Prevention of tracheostomy-
related pressure ulcers in children. Pediatrics 2012;129:e792–e797.

 21. Chaboyer W, Bucknall T, Webster J, et al. The effect of a patient 
centred care bundle intervention on pressure ulcer incidence 
(INTACT): A cluster randomised trial. Int J Nurs Stud 2016;64:63–71.

 22. Gray-Siracusa K, Schrier L. Use of an intervention bundle to 
eliminate pressure ulcers in critical care. J Nurs Care Qual 
2011;26:216–25.

 23. Schindler CA. More than SK.I.N. deep: Decreasing pressure 
ulcer development in the pediatric intensive care unit: Marquette 
University, 2010.

 24. Van de Ven AH, Delbecq AL. The nominal group as a research 
instrument for exploratory health studies. Am J Public Health 
1972;62:337–42.

 25. Lavallée JF, Gray TA, Dumville J, et al. Barriers and facilitators to 
preventing pressure ulcers in nursing home residents: A qualitative 
analysis informed by the Theoretical Domains Framework. Int J Nurs 
Stud 2018;82:79–89.

 26. Cane J, O'Connor D, Michie S. Validation of the theoretical domains 
framework for use in behaviour change and implementation research. 
Implement Sci 2012;7:37–53.

 27. Michie S, Richardson M, Johnston M, et al. The behavior change 
technique taxonomy (v1) of 93 hierarchically clustered techniques: 
building an international consensus for the reporting of behavior 
change interventions. Ann Behav Med 2013;46:81–95.

 28. Dellefield ME, Magnabosco JL. Pressure ulcer prevention in nursing 
homes: nurse descriptions of individual and organization level 
factors. Geriatr Nurs 2014;35:97–104.

 29. Hartmann CW, Solomon J, Palmer JA, et al. Contextual facilitators 
of and barriers to nursing home pressure ulcer prevention. Adv Skin 
Wound Care 2016;29:226–38.

 30. Worsley PR, Smith G, Schoonhoven L, et al. Characteristics of 
patients who are admitted with or acquire Pressure Ulcers in a 
District General Hospital; a 3 year retrospective analysis. Nurs Open 
2016;3:152–8.

 31. Black JM, Edsberg LE, Baharestani MM, et al. Pressure ulcers: 
avoidable or unavoidable? Results of the national pressure ulcer 
advisory panel consensus conference. Ostomy-Wound Management 
2011;57:24.

 32. Continence promotion care bundle. 2017 https://www. health. org. uk/ 
programmes/ innovating- improvement/ projects/ using- continence- 
promotion- measures- improve- continence.

 33. Gibbons W, Shanks HT, Kleinhelter P, et al. Eliminating facility-
acquired pressure ulcers at Ascension Health. Jt Comm J Qual 
Patient Saf 2006;32:488–96.

 34. Soban LM, Hempel S, Munjas BA, et al. Preventing pressure ulcers in 
hospitals: a systematic review of nurse-focused quality improvement 
interventions. Jt Comm J Qual Patient Saf 2011;37:245–AP16.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
rasm

u
sh

o
g

esch
o

o
l

at D
ep

artm
en

t G
E

Z
-L

T
A

 
o

n
 Ju

n
e 6, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
3 Ju

n
e 2019. 

10.1136/b
m

jo
p

en
-2018-026639 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/S0749-0690(18)30152-6
http://www.ncbi.nlm.nih.gov/pubmed/20081672
http://dx.doi.org/10.1111/j.1524-475X.2009.00544.x
https://www.gov.uk/government/news/qipp-national-workstreams-updated
https://www.gov.uk/government/news/qipp-national-workstreams-updated
http://dx.doi.org/10.1016/j.ijnurstu.2012.11.019
http://dx.doi.org/10.1111/j.1365-2702.2011.03749.x
http://dx.doi.org/10.1111/j.1365-2702.2011.03749.x
http://dx.doi.org/10.1111/wrr.12230
http://dx.doi.org/10.1111/wrr.12230
https://www.nice.org.uk/guidance/cg179
https://www.nice.org.uk/guidance/cg179
http://dx.doi.org/10.1111/j.1365-2702.2011.03878.x
http://dx.doi.org/10.1136/bmj.a1655
http://dx.doi.org/10.1186/s13012-017-0670-0
http://dx.doi.org/10.1186/s13012-017-0670-0
http://dx.doi.org/10.1136/qshc.2004.011155
http://dx.doi.org/10.1186/1748-5908-6-42
http://dx.doi.org/10.1097/WON.0000000000000109
http://dx.doi.org/10.1097/WON.0000000000000109
http://dx.doi.org/10.1177/1062860607313145
http://dx.doi.org/10.1542/peds.2011-0649
http://dx.doi.org/10.1016/j.ijnurstu.2016.09.015
http://dx.doi.org/10.1097/NCQ.0b013e31820e11be
http://dx.doi.org/10.2105/AJPH.62.3.337
http://dx.doi.org/10.1016/j.ijnurstu.2017.12.015
http://dx.doi.org/10.1016/j.ijnurstu.2017.12.015
http://dx.doi.org/10.1186/1748-5908-7-37
http://dx.doi.org/10.1007/s12160-013-9486-6
http://dx.doi.org/10.1016/j.gerinurse.2013.10.010
http://dx.doi.org/10.1097/01.ASW.0000482113.18800.1c
http://dx.doi.org/10.1097/01.ASW.0000482113.18800.1c
http://dx.doi.org/10.1002/nop2.50
https://www.health.org.uk/programmes/innovating-improvement/projects/using-continence-promotion-measures-improve-continence
https://www.health.org.uk/programmes/innovating-improvement/projects/using-continence-promotion-measures-improve-continence
https://www.health.org.uk/programmes/innovating-improvement/projects/using-continence-promotion-measures-improve-continence
http://dx.doi.org/10.1016/S1553-7250(06)32064-8
http://dx.doi.org/10.1016/S1553-7250(06)32064-8
http://dx.doi.org/10.1016/S1553-7250(11)37032-8
http://bmjopen.bmj.com/

	Preventing pressure injury in nursing homes: developing a care bundle using the Behaviour Change Wheel
	Abstract
	Background
	Methods
	Study design
	Participants
	Materials and procedures
	Stage1: understanding the behaviours
	Behaviour Change Wheel step 1: defining the problem in behavioural terms (preworkshop)
	Behaviour Change Wheel steps 2 and 3: selecting and specifying the target behaviours (care bundle development workshop)
	Behaviour Change Wheel step 4: identifying what needs to change to enable the reliable delivery of pressure injury prevention clinical interventions

	Stages 2 and 3: identifying the intervention content and implementation options
	Behaviour Change Wheel steps 5–8: identifying the intervention functions, policy categories, behaviour change techniques and modes of delivery


	Patient and public involvement

	Results
	Behaviour Change Wheel stage 1: understanding the behaviours
	Behaviour Change Wheel step 1: defining the problem in behavioural terms (preworkshop)
	Behaviour Change Wheel steps 2 and 3: selecting and specifying the target behaviours (care bundle development workshop)
	Behaviour Change Wheel step 4: identifying what needs to change to enable the reliable delivery of pressure injury prevention clinical interventions
	Behaviour Change Wheel stage 2: identifying the intervention content and implementation options

	Step 5: intervention functions
	Step 6: policy categories
	Step 7: behaviour change techniques
	Step 8: mode of delivery

	Discussion
	Strengths and limitations
	Future research

	Conclusion
	References


