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ARTICLE INFO ABSTRACT

Keywords: Background: Nurse-patient communication in intensive care units is challenged by the fact that
Augmentative and alternative communication patients are voiceless due to intubation and mechanical ventilation. Difficult communication af-
C".“.‘Plex interventions fects nurses negatively, and it requires knowledge and expertise to facilitate communication in
Critical care this complex and technologically tense setting. Augmentative and alternative communication has
Intervention development been st_lggested as a.way of c?ptimising communic.atio.n; severa.l approaches can be combined in
Mechanical ventilation a multi-component intervention. Also, a communication algorithm has been proposed as a way
Nurse-patient communication of providing structure in patient communication. To enhance transparency and avoid poorly re-

ported interventions, this paper describes the process, rationale and reflections behind developing

a communication intervention called the ICU-COM.

Objectives: To present the development process of a communication intervention prototype that

aims to support and strengthen nurses’ communication with mechanically ventilated patients in

an intensive care unit.

Design: The Medical Research Council’s framework for developing complex interventions in health

was applied. The approach was target-population centred.

Settings: The intervention was developed and tailored to four intensive care unit departments at

Aarhus University Hospital in Denmark.

Participants: Intensive care nurses and various experts, namely, speech-language pathologists,

graphic designers, a software company, the local Centre for E-learning and nurse specialists were

involved in its development.

Results: An intervention consisting of: 1) a multi-component communication bundle, 2) deliv-

ery of the bundle via a teaching session and 3) initial implementation via nurse communication

guides was developed. The communication bundle contained: 1) a communication strategy with a

BASIS framework and algorithm, 2) a nurse education programme and 3) low-tech and high-tech

communication tools.

Conclusions: A systematic approach was applied in the development process. However, the ac-

ceptability and feasibility of the intervention is at present unknown.

Intensive care unit
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CONTRIBUTION OF THE PAPER

What is already known about the topic:

« Patients who are admitted to the intensive care unit and undergo mechanical ventilation can only express themselves
nonverbally or via communication tools.

+ Communication is a challenge in this complex context, and the difficulties affect both nurses and patients negatively.

» Nursing care faces the challenge of balancing patient-centred care with highly technical procedures; studies highlight the
need to support nurses in this process.

What this paper adds:

» The Medical Research Council’s framework for developing complex interventions within health provides a systematic ap-
proach that can be applied in the critical care setting.

» This paper demonstrates that it is possible to develop an intervention with a multi-component bundle whose aim is to
support and strengthen nurses’ communication with mechanically ventilated patients; however, the intervention’s feasibility
and acceptability is at present unknown.

1. Introduction

Communication is an essential aspect of being a human. We communicate continuously in our interactions with the world and
the people in it; it is part of what defines us as individuals. It is how we express our thoughts, needs, wishes and opinions. What if
you woke up suddenly deprived of the possibility of expressing yourself verbally? How would you make yourself understood? This is
the reality of many patients admitted to an intensive care unit (ICU) who undergo mechanical ventilation. During mechanical ven-
tilation, patients temporarily lose speech function due to intubation causing communication difficulties, miscommunication or even
non-communication between patients and healthcare professionals. Furthermore, ICU patients have characteristics that complicate
communication further like paralysis, ICU-acquired weakness, delirium, fatigue and blurred consciousness. For healthcare profes-
sionals, it is not an easy task to establish communication that goes both ways, where their message is understood and mechanically
ventilated patients also have the opportunity to express themselves. This article focuses on the development of a novel communica-
tion intervention prototype that aimed to strengthen and support nurses’ communication with mechanically ventilated patients in
the ICU. The intervention consists of 1) a multi-component communication bundle, 2) delivery of the bundle via a teaching session
and 3) initial implementation via nurse communication guides. We describe the process, rationale and reflections behind developing,
modelling and designing the communication intervention, called the ICU-COM, within the framework of complex interventions (Craig
et al., 2008, 2019).

2. Background
2.1. Nurse-patient communication in the ICU

The past decade has seen a paradigm shift in ICUs where using heavy sedation has been reduced in favour of analgosedation
(Devabhakthuni et al., 2012), light sedation (Devlin et al., 2018; Hughes et al., 2013), daily sedation breaks (Kress et al., 2000) and
no-sedation protocols (Strgm et al., 2010). Regardless of the choice of strategy, the rationale for avoiding deep sedation is the negative
effects it might have on outcomes like time to extubation, tracheostomy rate and delirium (Devlin et al., 2018). This change in sedation
practices means that patients are conscious for a longer period during their ICU stay. Conscious patients require more attention from
nurses, and a nurse-patient ratio of 1:1 is ideal (Laerkner et al., 2016; Tsuyada et al., 2019). Nursing practice in contexts of light
or no sedation faces the challenges of balancing care to comply with advanced technical devices and the many care and treatment
procedures while establishing a close relationship with the patient (Everingham et al., 2014; Karlsson and Bergbom, 2014; Laerkner
et al., 2015). This is a demanding task that requires knowledge and expertise, and communication is highlighted as a core component
to achieving patient-centred care (Tingsvik et al., 2013; Vincent et al., 2016). Nurses are the main communication partners in the
ICU as they are close to the patient 24 h a day. Also, nurses control the contents and duration of communication (Happ et al., 2011).
It is complex and challenging communicating with voiceless patients, and even experienced nurses may encounter negative feelings
like frustration and incompetence in their attempts to understand patients (IJssennagger et al., 2018; Rodriguez et al., 2015). These
negative feelings associated with communication difficulties may even affect nurses’ job satisfaction (IJssennagger et al., 2018). In a
recent study, nurses reported difficult communication in 35% of patient cases (Freeman-Sanderson et al., 2018), which underlines the
need to support nurses during communication with mechanically ventilated patients. Failed communication not only affects nurses;
it may also result in patients resigning and giving up on trying to communicate at all (Karlsen et al., 2018).

2.2. Communication interventions in the ICU

Voiceless, mechanically ventilated patients can only express themselves via nonverbal signs or different tools and devices. One of
the most commonly used communication methods involves healthcare personnel asking a question and patient nodding or shaking
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their head to indicate a yes/no response (Happ et al., 2004; Karlsson et al., 2012; Khalaila et al., 2011). Augmentative and alternative
communication (AAC) is, however, also a known method in the ICU where different strategies, tools and devices can support com-
munication during patients’ voicelessness (Finke et al., 2008). A systematic review reports that the most effective AAC strategy in the
ICU remains unknown, but that AAC can improve patient satisfaction and reduce communication difficulties (Carruthers et al., 2017).
Another review concludes that communication interventions with mechanically ventilated patients are feasible, have utility and are
safe (Zaga et al., 2019). Some studies have tested communication with single AAC interventions that may improve communication,
e.g. low-tech tools (Hosseini et al., 2018; Otuzoglu and Karahan, 2014), high-tech devices (Garry et al., 2016; Koszalinski et al., 2020;
Rodriguez et al., 2016; Rose et al., 2018) and staff communication training (Dithole et al., 2017; Radtke et al., 2012). In the SPEACS
trial, a multi-component intervention was designed that consisted of basic communication training and additional AAC training for
nurses. This had a positive impact on the duration of communication exchanges, use of AAC and success in communication about
ICU symptoms (Happ et al., 2014). However, to our knowledge, the SPEACS and SPEACS-2 are the only more recently conducted
studies testing a multi-component intervention (Choi and Tate, 2021; Happ et al., 2015, 2010; Trotta et al., 2020). Furthermore, a
study suggest applying an algorithm focusing on assessment and choice of methods to work towards a systematic approach in ICU
patient communication (ten Hoorn et al., 2016). A similar algorithm can be seen in the SPEACS-2 website, which provides tangible
tools for use in clinical practice (Happ, 2013).

2.3. The rationale of the study

We know from our previous study (Holm et al., 2020) that trying to optimise communication in the ICU requires a multi-component
approach like the SPEACS trials. We also know that the local context plays a vital role when designing a communication intervention
with respect to culture, treatment and care practices, and language (Holm et al., 2020). Therefore, we wanted to develop a novel
communication intervention prototype designed for our Danish context that drew on the best available evidence.

Designing and setting up an intervention in the ICU setting is complex. It is complex at a relational level because patients’ voice-
lessness complicates nurse-patient interactions; it is also complex because of the patients’ critical condition. The acute technological
ICU environment further intensifies complexity. This specific context particularly calls for a rigorous, systematic and thorough process
for designing interventions. Richards and Borglin (2011) argue that nursing can be seen as the ‘quintessential complex interventions’.
It involves a number of components that may interact when applied to clinical practice (Richards and Borglin, 2011). We therefore
found it important to describe the evidence and rationale behind each component of the intervention that we set up. In that way,
we could enhance transparency and avoid poorly reported interventions (Richards et al., 2014; Yamato et al., 2016). Furthermore,
carefully developed complex interventions are more likely to prove effective during evaluation and be adopted in the real world
(O’Cathain et al., 2019a). The essential processes and decision-making behind intervention development are rarely reported. How-
ever, intervention studies are entering a new era where the importance of methodological rigour in the early phase of development
is gaining recognition (Hoddinott, 2015). Therefore, this article is dedicated to giving a detailed description of each step taken in the
process of developing a communication intervention to support and strengthen nurses’ communication with mechanically ventilated
patients.

2.4. AIM

The objective of this paper was to present the development of a communication intervention prototype targeted at ICU nurses.
The intervention is called the ICU-COM and consists of:

» A multi-component communication bundle
* Delivery of the bundle via teaching session
+ Initial implementation via nurse communication guides

From a clinical perspective, the aim of the intervention was to support and strengthen nurses’ communication with mechanically
ventilated patients in the ICU.

3. Development of the intervention
3.1. Methods

The Medical Research Council’s (MRC) framework was used as the overall framework for developing the intervention (Craig et al.,
2008, 2019). The MRC’s framework supports the process of developing, pilot/feasibility testing, evaluating and implementing complex
interventions in health care. It is an internationally acclaimed approach and the one most widely used for guiding development of
interventions within nursing (Corry et al., 2013). Different methods are used for intervention development including co-creation,
intervention mapping and implementation-based approaches (O’Cathain et al., 2019b). We used a target-population-centred approach
(O’Cathain et al., 2019b) because we wanted to ensure that the target group — the ICU nurses — would find it meaningful and acceptable
in their clinical practice.

To strengthen the development phase, the approach suggested by Bleijenberg et al. (2018) was applied. They combine the MRC
framework with other existing development models to strengthen the design, increase value, reduce the risk of ineffective interven-
tions, and enhance fit with clinical practice (Bleijenberg et al., 2018). Bleijenberg et al. (2018) add three new elements to the original
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Summary of the development of the communication bundle, based on Bleijenberg et al. (2018).

Strategy

Education of nurses

Communication tools

Problem identification
and definition

Identification of evidence

Identification of theory
Needs determination

Examination of current
practice and context

No national or international
guidelines exist on the subject and
the nurses have no guidance.

An algorithm may support nurses’
assessment of patient
communication, choice of
communication strategies and
documentation.

Providing structure and building
the relationship are two
cornerstones in communication
theory, also in the ICU.

Nurses find communication with
MV patients difficult.
Implementation of AAC in ICUs
is challenging.

Communication training may
improve nurses’ communication
skills.

Evidence detailing the contents
and duration of nurse education
programmes in ICUs is sparse.

Communication tools have to be

tailored to the local context in
relation to contents and
language.

Communication tools can increase

patient satisfaction and reduce
communication difficulties.

Augmentative and alternative communication (AAC) and the Calgary Cambridge Guide.

Nurses need support tools to help
them assess patient
communication and guide them in
a systematic and structured
approach.

Nurses describe communication as a
‘guessing game’, illustrating that
communication can be random
and unstructured.

There is a lack of systematic
communication assessment and

Nurses need more knowledge
about communicating with

mechanically ventilated patients.

72% of nurses in our ICU report
received teaching on
communication with
mechanically ventilated
patients, but their contents and
duration are unknown.

There is a need for updated,

evidence-based communication
tools in clinical practice.

Communication tools in clinical

practice are very different in
design and contents; some
departments have many
different tools to choose from,
while others have none.

documentation of patient

communication and the methods

applied.

The algorithm:

- Developed with inspiration from
ten Hoorn et al. (2016)

- Targeted nurses

- Focused on ‘fundamental
communication principles’ as the
basis of all communication

Modelling process Teaching session:- Introduction of
how to use the bundleE-learning:
- Curriculum containing basic nurses to choose the right tool.
knowledge about - Pen and paper (already used)
communicating with voiceless - Low-tech communication book
ICU patients and introduction (developed for the project)
to methods to enhance - High-tech communication app
communication (already existed)

A simple communication toolbox
was chosen to make it easy for

The framework:
- Developed with inspiration from
the Calgary Cambridge Guide
- Overview of the most important
aspects of communication

Workshops:
- Detailed description of the
bundle and instructions of
how to use it

People involved in the - Speech-language pathologists - Centre for E-learning - Software company (including
process - Clinical nurses (including graphic designer) graphic designer)
- Graphic designer - Expert nurses responsible for - Hygiene nurse
education of ICU nurses - Speech-language pathologists
- Clinical nurses - Clinical nurses
- IT experts

MRC framework which thereby consists of six: 1) problem identification and definition, 2) systematic identification of evidence, 3)
identification or development of theory, 4) determination of needs, 5) examination of current practice and context, and 6) modelling
and process outcomes. These six steps guide the final phase, which is intervention design. The objective of this study was, however,
to develop a prototype. Adjustment of the prototype will take place after feasibility testing, before setting up the final intervention for
full implementation. The ‘problem identification’ and ‘results’ sections in the present paper are built up around the six steps. Table 1
summarises the development of the communication bundle, also based on Bleijenberg et al. (2018).

During the entire process, we tried to comply with the key principles of intervention development making it a dynamic, iterative
and creative process, adaptable for changes that made it more coherent with clinical practice while having future implementation
in mind (O’Cathain et al., 2019a). As described by O’Cathain et al. (2019a), the essential outputs of the development phase are a
document that describes the intervention and publication of the development process. This article encompasses both of these outputs
as it focuses on describing the development process and will be combined with a detailed description of the intervention. Also,
to strengthen the reporting, we applied the Guidance for reporting intervention development studies in health research (GUIDED)
(Duncan et al., 2020), which can be seen in supplementary file A.



A. Holm, V. Karlsson, L. Nikolajsen et al. International Journal of Nursing Studies Advances 3 (2021) 100025

3.2. Intervention description

The quality of intervention descriptions in health is inadequate (Hoffmann et al., 2014; Hoffmann and Walker, 2015; Schumann
et al., 2010). To ensure that the black box of this intervention is unravelled, we supplemented this article with the Template for
Intervention Description and Replication (TIDieR) — see supplementary file B. Using this checklist ensures that the ‘why, what, who,
how, when and where’ of the intervention are described so that it can be replicated in clinical practice and research (Hoffmann et al.,
2014).

3.3. Problem identification

3.3.1. Examine current practices and context and needs determination

A key ingredient in determining the active components in an intervention is to understand usual care as well as the context
and setting where the intervention is developed and subsequently delivered (Bleijenberg et al., 2018; O’Cathain et al., 2019a). To
gain an in-depth understanding of the nurse-patient communication in our context, we undertook a comprehensive qualitative study
encompassing participant observations, patient interviews and nurse focus group interviews (Holm and Dreyer, 2018a). Furthermore,
we pilot-tested a tablet as a single intervention to examine whether this could support communication (Holm and Dreyer, 2018b).
Together, these two studies provided a solid foundation for understanding our context, the implementation challenges, how each
component of the bundle should be developed and designed, and the intervention delivered.

3.3.2. Setting

The ICU is situated in a university hospital in Denmark. Its capacity is 44 patients and it is divided into four smaller departments.
Patients from all medical and surgical specialties are admitted. The ICUs perform the highly specialised treatment of patients with
all types of organ failure and are equivalent to ‘high-dependency units’, even though this is not the term used in Denmark. All rooms
are singe-bed rooms with the nurse observation station situated adjacently, separated by a window. The nurse-patient ratio is 1:1,
and nurses are present 24 h a day, making them the main communication partners. Nurse-patient communication in the ICU is char-
acterised by a process that is on-going throughout the day with focus on information about treatment, care and procedures as well as
more relational communication where the nurse tries to understand the patient’s needs, wishes and concerns. There is close interdis-
ciplinary collaboration between the physicians, nurses and physiotherapists who constitute the permanent staff. Recommendations
of the Danish Society of Anaesthesiology and Intensive Care guide the sedation practice, minimalising the use of sedatives, whenever
possible. As in the rest of Denmark, patients are not physically restrained. There is no restriction on visiting hours — relatives are
always welcome.

3.3.3. The target population

The goal of intervention development is to design an intervention that ‘solves’ or reduces the impact of the problem (Bleijenberg
et al., 2018). In this study, we chose to target the ICU nurses, not the patients. This was based on the extremely vulnerable state of
the acute and critically ill ICU patients who have no surplus energy to take the initiative or figure out how to handle the difficult
communication. Instead, nurses have to take the initiative and responsibility for the success of the communication. The intervention
will be targeted at nurses with all levels of experience and expertise. To get an overview of our target population, we did a cross-
sectional survey (Table 2). The survey was undertaken in December 2019, and the response rate was 82% with 231 respondents. The
data analysis was descriptive statistics. There were 281 employees at the given time, not counting nurses on maternity or long-term
sick leave.

3.3.4. Identify theory

The theoretical principle chosen to guide the ICU-COM was augmentative and alternative communication (AAC). AAC uses tools
and strategies to facilitate communication when the patient is voiceless; and speech-language pathologists are experts within this
area (Mirenda and Beukelman, 2013). The approach has been adopted in the ICU setting because it provides tangible methods that
may support communication with the complex group of patients that temporarily lose their voice due to intubation (Hurtig and
Downey, 2009). AAC systems are classified as either unaided or aided. Unaided approaches are those where the body is used as the
means for communication, e.g. gestures; aided approaches include use of tools, equipment or devices to support communication, e.g.
spelling boards. Aided AAC can furthermore be divided into low-tech and high-tech tools: low-tech are simple communication books
or boards, whereas high-tech incorporate a diverse group of electronic tools or devices. AAC refers to an area of research, clinical and
educational practice that can guide users to find the right strategies and tools to support communication with patients who have a
temporary or permanent communication impairment (Mirenda and Beukelman, 2013). In the ICU-COM, AAC provided an overview
and guidance as to which approaches and methods are useful in the ICU setting. Furthermore, it provided insight into the role and
responsibilities of the communication partners — in this case, the nurses. To some degree, it also provided knowledge about how to
structure a communication education and the training session or workshop. However, to strengthen this, we chose to supplement
AAC with the Calgary-Cambridge guide (Silverman et al., 2013). This was originally designed to guide the curriculum of healthcare
communication training with focus on dialogic conversation or a medical interview, e.g. at the general practitioner’s office (Kurtz
and Silverman, 1996). Even though dialogic conversation between nurses and patients in the ICU is very limited because the patient
can give only nonverbal responses, we found it useful to include the two important perspectives of 1) building the relationship with
the patient and 2) providing structure in communication, when developing the communication strategy and educating and training
the nurses.
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Table 2
Demographic data of nurses working in our ICUs.
Characteristics (n=231) Number/percentage
Gender
Female 221 (96%)
Male 10 (4%)
Years with bachelor degree in nursing
Less than 1 year 18 (8%)
1-2 years 15 (6%)
3-5 years 26 (11%)
6-10 years 33 (14%)
11-15 years 40 (17%)
16-25 years 46 (20%)
More than 25 years 53 (23%)
Total years of experience working in an ICU
Less than 1 year 34 (15%)
1-2 years 30 (13%)
3-5 years 21 (9%)
6-10 years 32 (14%)
11-15 years 40 (17%)
16-25 years 48 (21%)
More than 25 years 26 (11%)
Degree in critical care nursing
Yes 147 (64%)
No 74 (32%)
Trainee 10 (4%)
Previous teaching on communication with mechanically ventilated patients
Yes 166 (72%)
No 50 (22%)
Do not know 15 (6%)

3.3.5. Identify evidence

To identify the current evidence base, we undertook a review of the literature. We found that several reviews already existed
on the subject. Therefore, we chose the umbrella review to compare and contrast the findings of these research syntheses (Joanna
Briggs Institute, 2014). Overall, we found that implementation of four key aspects may optimise communication in clinical practice:
a) assessment and documentation, b) use of communication methods or approaches, c) training and education of nurses, and d) use of
unaided AAC as well as low-tech and high-tech communication tools (Holm et al., 2020). Findings from this review will be included
throughout the Results section, and additional references will be used when necessary.

3.3.6. Stakeholder and expert consultations

Throughout the study, we involved the main stakeholders — the clinical nurses working in our departments. It was of paramount
importance for us to engage the end-users as recommended when designing interventions for healthcare professionals (Colquhoun
et al., 2017; O’Cathain et al., 2019a). In the beginning of the study, we formed a group of clinical nurses to provide feedback on
each component of the bundle, as they were designed and modelled. The nurses were contacted whenever the researchers needed
feedback on their ideas and thoughts to increase the chance of the components being meaningful and useful in clinical practice. This
meant that the development phase was an iterative process where the components were changed to comply with both the nurses’
perspectives and the evidence found in literature. The nurses also provided feedback on the best way of delivering the intervention.

During the whole process, experts were consulted for their opinions on each component of the communication bundle. Three
speech-language pathologists provided feedback on the communication strategy and tools; graphic designers helped design the layout
of the bundle; the Centre for E-learning in the Central Region Denmark assisted with the e-learning of the education programme; a
software company provided assistance with the tools; IT experts supported the installation of the communication app; expert nurses
supervised the e-learning programme; and a nurse with speciality in hygiene was contacted to ensure that the tools would live up to
hospital hygienic requirements.

The experts were contacted during specific periods and their combined feedback provided priceless support to establish the
evidence base of the contents and enhance the user friendliness and layout of the communication bundle.

4. Ethical issues and approval

We applied for ethical approval at our national research committee and the study did not require ethical approval to be conducted.
Throughout the study, we followed the Declaration of Helsinki.

5. Results of intervention development

To illustrate the development process, we drew up Fig. 1.
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/Problem identification\ @dellinq process and desi} /Intervention prototvpe\
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+ Examine current practice (clinical nurses) (TIII_)ieR)
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Strategy

H Tools
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Dreyer 2018a + 2018b) iterative and high-tech) | frameand

algorithm)

- Identify theory creative process

(Augmentative and
Alternative Communication
and the Calgary Cambridge

Guide) f

* Identify evidence (Holm et

ICU-COM
bundle

Education programme
(teaching, e-learning,
workshop)

al. 2020) « Expert consultation
(expert nurses, graphic + Initial implementation
designers, speech-language (teaching of clinical nurses
pathologists, software and workshop with

k j \company, IT experts) / Kcommunication guides) /

Fig. 1. Process model of the development of the ICU-COM intervention prototype with inspiration from Bleijenberg et al. (2018).

5.1. The communication bundle

Previous research shows that various intervention bundles may improve the outcome, treatment and care of ICU patients (Devlin
et al., 2018;Knapp et al., 2013; Marra et al., 2017; Puntillo et al., 2014; Vincent et al., 2016). Therefore, the bundle perspective
is not unfamiliar in the ICU context. The communication bundle that we designed consisted of three components as illustrated in
Fig. 1. The rationale for choosing a multi-component bundle rather than just a single intervention was that the complexity of the
subject required more active ingredients to have an impact (Holm et al., 2020). We found that a single intervention consisting of
communication tools was not sufficient to support communication in all cases; a more comprehensive communication strategy had
to be developed and tested (Holm and Dreyer, 2018b). Evidence of more complex communication interventions is sparse; however,
the SPEACS study has shown a positive effect by combining training and AAC (Happ et al., 2014). Furthermore, we were inspired by
the review of ten Hoorn et al. (2016) and found that the algorithm suggested could be a way of providing structure and a systematic
approach to communication.

Because patients admitted to the ICU are a very heterogeneous group, the intervention must be patient-centred, allowing nurses
to adapt their choices so that they fit each patient’s unique needs and characteristics (Holm and Dreyer, 2018b, 2018a). This is
reflected in the contents and design of each component of the bundle. Experts within AAC in the ICU setting acknowledge the
challenges of implementing AAC in the complex and technologically intense ICU environment. However, they do suggest a formula
for implementation of the AAC-ICU: referral/assessment + equipment availability + instruction + communication/teaming + simplicity
(Beukelman et al., 2007). This formula contains some of the same components as our communication bundle and the ICU-COM
intervention. Especially the aspect of simplicity was of vital importance to us, as our previous experience with setting up an AAC
intervention in the ICU highlighted that this was necessary both in order for the patient to be able to use it, but also for the nurses to
be willing to accept it in their daily work (Holm and Dreyer, 2018b). From the beginning, we considered how the intervention should
be delivered and a future implementation strategy should be organised. Our study was a development/feasibility study, and focus
was not on full-scale implementation. However, in agreement with the principles of the MRC framework, considerations concerning
whether and how the intervention could be implemented were important (Craig et al., 2008, 2019). Each part of the bundle is
described below.

5.2. Communication strategy

Research shows that clinical decision-support systems have proven effective in optimising healthcare processes (Bright et al., 2012;
Kawamoto et al., 2005). We developed two support tools for clinical practice: 1) a communication assessment algorithm, and 2) an
overall communication framework called BASIS. Together, the algorithm and framework constituted the ‘communication strategy’
of the bundle. It was designed as a support tool to guide nurses when communicating with patients, capturing all of the important
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aspects to incorporate in nurse-patient communication in the ICU. Furthermore, it provided nurses with a joint conceptual framework
and terminology concerning communication with mechanically ventilated patients.

5.2.1. Algorithm

We know that communication is described as a ‘guessing game’ from the perspective of the nurses, illustrating that communication
can be unstructured (Holm and Dreyer, 2018a). Furthermore, evidence highlights the importance of assessing, evaluating and docu-
menting patient communication (Holm et al., 2020; Mirenda and Beukelman, 2013; Patak et al., 2009). A communication algorithm
as suggested by ten Hoorn et al. (2016), Happ et al. (2013) and described by AAC experts (Mirenda and Beukelman, 2013) may sup-
port nurses in a systematic way. This was the rationale for designing the communication algorithm, which can be seen in Fig. 2. The
algorithm was built up around five parts: 1) fundamental communication principles, 2) communication assessment 3) communication
tools, 4) continuous evaluation and documentation, and 5) cooperation with a physician in the assessment of whether and when the
patient was a candidate for a speech valve or ‘above cuff vocalisation’. Overall, a reader-friendly, logical and simple design was the
goal during the design and modelling phase.

Fundamental communication principles were the foundation of the algorithm. The rationale for this was that nurses should always
start with this before considering using tools. We knew from our previous studies that tools and devices will not always facilitate
communication, but that unaided AAC, e.g. a yes/no questioning technique is often useful (Holm et al., 2020; Holm and Dreyer,
2018b). Also, we hypothesised that these principles could be applied, no matter how acute or critically ill the patients were, in
contrast with tools that require patients to have the cognitive and physical abilities and surplus energy to use them (Holm and
Dreyer, 2018b). The principles were built on AAC theory (Garrett et al., 2007; Mirenda and Beukelman, 2013).

We chose a very simple toolbox that included 1) pen and paper on a solid surface, 2) a low-tech communication book with a
spelling board and pictograms, and 3) a tablet with communication software (see details later).

We chose to separate what was purely nurse led and what was cooperation between nurses and physicians. This was in order to
make clear which parts the nurse could work with independently and which parts had to be an interdisciplinary decision. Therefore,
speech valves and ‘above cuff vocalisation’ were kept separate in the modelling phase and the final design of the algorithm. This was
done not to belittle their importance, but merely to highlight that these were not exclusively nurse-led interventions.

5.2.2. BASIS communication frame

Inspired by different acronyms or mnemonics (Blackstone, 2015; Burns et al., 2012), we designed the BASIS communication
framework (Fig. 3). We brought together our knowledge from the problem identification phase to capture the most vital aspects of
nurse-patient communication during mechanical ventilation. Furthermore, it captured organisational considerations like teamwork
and leadership. Again, simplicity guided the modelling phase, and we tried to balance capturing the complex communication with a
simple word that the nurses could remember and use in their daily work to support communication. We were inspired by the Calgary-
Cambridge Guide where we chose to incorporate the two overall principles of providing structure and building the relationship
(Silverman et al., 2013) as these are cornerstones in communicating with ICU patients. Instead of a linear process as in the Calgary-
Cambridge guide, we encircled the BASIS word with the two components to highlight that they constitute an essential part of ‘every-
day’ nurse-patient communication in the ICU.

5.3. Education programme

We know little about the effect of communication training of healthcare personnel in the ICU setting. In other contexts, commu-
nication training has been shown to improve communication skills, particularly empathy (Moore et al., 2018; Selman et al., 2017).
However, both in the ICU and cancer settings, for example, the optimal length and contents of an education programme remain
unknown (Holm et al., 2020; Moore et al., 2018). Experts within AAC recommend that healthcare professionals obtain competencies
in structuring the interaction, using appropriate strategies and enhancing personal communication (Blackstone, 2015). This is very
much in line with the Calgary-Cambridge Guide (Silverman et al., 2013), and this supported us in building the curriculum of the
education programme. Furthermore, we tried to incorporate persuasive arguments (Bartholomew Eldredge et al., 2016) in all of the
components of the education programme to encourage and motivate the nurses to use the bundle. As shown in Table 2, 72% of nurses
reported that they had previously received teaching on communication with mechanically ventilated patients. However, the contents
and duration of such training are unknown.

The education programme was both a part of the communication bundle, a way of delivering the intervention and part of the initial
implementation. It consisted of: 1) a teaching session (30 min) with introduction of how to use the communication bundle in clinical
practice (power point presentation); 2) an e-learning course (approximately 25 min) providing basic knowledge about communication
with mechanically ventilated patients which all nurses were asked to attend; and 3) a workshop (4 h) with communication guides
with more in-depth knowledge of how to use the communication bundle and its underlying rationale to share with remaining nurse
staff via bedside training and nurse conferences, for example.

A major challenge in organising the education programme was how to get almost 300 nurses through the education programme.
This was the main reason for choosing the e-learning approach combined with the teaching session. However, the only way in which
the teaching session could be organised was via already existing 30-minute educational sessions each Wednesday morning. Even
though we completed 12 of these sessions, not all nurses were present because of the many evening and night shifts. An introductory
video (PowerPoint with voiceover) was made, and this was emailed to all of the nurses who were unable to attend the teaching
sessions to improve information uptake.
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Nonvocal patient due to mechanical ventilation
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Use fundamental communication principles:
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« Use short, simple sentences
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Fig. 2. Communication algorithm: assessment and strategies.
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9,, Elaborated description:

B Backup: Interdisciplinary teamwork and feedback. \O'\ Support from colleagues and/or SLP in difficult cases.

[
A Approach: Attentive, calm and patient. \ ?; Core characteristics of nursing care.

|S Systematic assessment and strategies; use algorithm. ] 3 A way of structuring communication. |
| Q

nvolvement: Patients and relatives. upport, guidance and involvement are key words.
Invol t: Patients and relati ~ S rt, guid dinvol t k d
Il

‘S Steering: Responsibility, leadership, continuity. / Q/ Management at group and individual level. I
(2)

Fig. 3. The BASIS communication framework.

5.4. Tools

In the process of obtaining knowledge from international literature, we found that the contents of a communication toolbox is
dependent on the local context because internationally ICUs are very differently organised (Egerod et al., 2015, 2013; Holm et al.,
2020). All local differences influence the availability and usability of communication tools, and the communication toolbox must be
developed accordingly.

We chose a ‘communication toolbox’ that included the most basic tools to ensure that nurses would find it easy to choose the right
tool and not become overwhelmed by too many options. But this meant that more specialised or advanced tools were not readily
available. Therefore, we entered into an agreement with the speech-language pathologists at our hospital that they could be contacted
if there was need for more advanced tools and devices or if nurses needed support in assessing patient communication and choosing
the best approaches to communication is the specific case. Previously, this had not been standard care (Holm and Dreyer, 2018a).

We had a meeting with each ICU department to establish which tools were available. It turned out that they all had very different
options in relation to AAC tools. To standardise the selection of tools and ensure an evidence-based solution, we examined which tools
and devices were available in our native language. We found that the app called Talk2Care by the software company BlueFragments
was the best choice, and this was purchased for the project. The app was previously developed in cooperation with a Danish ICU,
making it tailored for this particular setting. Therefore, both language and contents fitted our patient group. Furthermore, the graphic
design was very simple and easy to understand.

However, the challenge was that Talk2Care only existed in an electronic version. From our previous study (Holm and Dreyer,
2018b), we knew that it was not sufficient with a high-tech tool; it needed to be supplemented with a low-tech version to make
sure that more patients could use it. Therefore, we cooperated with BlueFragments to develop a low-tech version. We provided the
contents and they undertook the graphical work, which meant that the pictograms were identical with the ones in the app. We knew
from our examination of the context (Holm and Dreyer, 2018a) that ICU patients are a very heterogeneous group of patients with
many different backgrounds and needs. Therefore, we had discussions with the clinical nurses and communication guides about the
number of pictograms that were required. The tool should contain a sufficient number of expressions while not having too many,
because this would make it difficult for the patient to get an overview. The final choice of pictograms was based on a pilot test and
feedback from clinical nurses and communication guides. To make sure that the patient could always express if the contents of the
tool was not sufficient, we added the option ‘I want to say something else’; this was an important aspect of making it patient-centred.
Furthermore, we designed the first page so that the nurse could write down the special needs or expressions that were important for
the patients as well as a box to tick off if the patient used glasses and/or hearing aid and the patient’s yes/no signalling (Garrett et al.,
2007). This was also an attempt to make it patient centred. Feedback from the pilot test in our ICU and another ICU in Denmark
showed that the pictograms had to be bigger for the patients to see them. Therefore, we spread it out over more pages. None of the
communication tools were discussed with patients or underwent a systematic validation process; as such, patient preferences as well
as face validity and content validity are therefore unknown.
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5.5. Initial implementation

In line with the MRC framework, implementation was considered from the beginning of the intervention development (Craig et al.,
2008, 2019; O’Cathain et al., 2019a). Implementation of AAC in ICUs can be very challenging because the biomedical paradigm can
be a barrier, where communication typically has low priority, and the ABCs of intensive care are given more attention (Garrett et al.,
2007). However, healthcare professionals play a vital role in promoting the use of AAC, and the first step is to provide them with
sufficient knowledge about it (Garrett et al., 2007; Handberg and Voss, 2018). Training special nurses as opinion leaders or role
models is a way of strengthening implementation (Holleman et al., 2014). In the ICU setting, bottom-up initiatives may enhance
implementation, which was an inspiration to the initial implementation during the test phase (Bjurling-Sjoberg et al., 2015). When
repeatedly exposed to an intervention, nurses may gradually adapt it (Bartholomew Eldredge et al., 2016), which supports the notion
of bottom-up implementation and role models.

Therefore, we formed a group of communication guides (n=15) who participated in a four-hour workshop and gained deeper
knowledge about communication theory, the challenges of our particular setting, how to use the strategy and tools as well as their
role as communication guides. The idea was that they could support bottom-up implementation as both role models and resource
persons the nurses could consult for advice in difficult situations. Also, they functioned as a communication pathway between clinical
practice and the research team, being bedside observers. Nurses at all levels of experience were enrolled as communication guides;
the only requirement was that they were enthusiastic about patient-centred communication and read their e-mails regularly.

6. Discussion of strengths and weaknesses

The objective of this study was to describe the process of and rationale behind the development of the ICU-COM. We had some
idea about which components the bundle should contain (Holm and Dreyer, 2018b); however, the final design was not clear. We
made many subjective and pragmatic decisions along the way. Rationalising afterwards, we are, of course, left with some insecurity
regarding whether “we did a good enough job”. However, the MRC framework gave excellent guidance and provided us with a systematic
approach that supported the development phase. We strove to follow a systematic and transparent approach to avoid the so-called
‘research waste’ that occurs when researchers ask the wrong questions, do unnecessary studies, have poor designs, fail to publish
promptly or write biased or unusable reports (Chalmers and Glasziou, 2009).

In the process of examining current practices and context, we used qualitative approaches. Even though qualitative methods
are recognised as very valuable data sources in complex intervention studies (Griffiths and Norman, 2013; Hallberg and Richards,
2015; Liv Fegran et al., 2014), mixed methods could have provided further insights and perspectives that we did not include, such
as the number of patients who are able to use low-tech and high-tech communication tools. Also, to strengthen the contents of the
communication bundle, validation of each component should be conducted.

To increase ownership of the intervention, an approach with more co-creation rather than consultation with stakeholders could
have been beneficial (Greenhalgh et al., 2016). We co-produced and co-designed with the software company BlueFragments and
Centre for E-learning to optimise some of the components of the bundle. However, a framework with a higher degree of inclusion of
end-users and stakeholders could been applied systematically (Leask et al., 2019).

Our choice of theory was unconventional within the MRC framework. However, our particular context called for this specific type
of theory that guided us in strategies and tools to optimise communication with voiceless patients. In complex interventions, behaviour
change theories that may explain the actions of the nurses are often recommended (Bartholomew Eldredge et al., 2016; Bleijenberg
et al., 2018). We did not include this relevant perspective. We considered the initial implementation of the intervention, but do not
know if we have taken the nurses’ attitudes towards the intervention carefully enough into account. Other studies (Lavallée et al.,
2019; Loft et al., 2017) have, for example, used the Behaviour Change Wheel within nursing (Michie et al., 2014). This could also have
guided our study to be more specific about how to adjust the intervention to accommodate the nurses’ attitudes and preferences.
The National Institute for Health and Care Excellence have published a guideline with 17 recommendations on individual-level
behaviour change interventions (NICE, 2014). Even though these recommendations are not directly targeted at behaviour change of
healthcare professionals but rather patients or users of the health care system, they give tangible tools that could have guided the
ICU-COM development. Furthermore, Bleijenberg et al. (2018) also recommend theories that explain the mechanisms and actions
of an intervention within a casual chain. Process evaluation (Moore et al., 2015), normalisation process theory (May et al., 2009)
or diffusion of innovations (Rogers, 2003), which can be used to guide evaluation and implementation, could, for example, have
been useful. However, as our study was a feasibility study, we chose theories that could guide us in choosing the right contents and
delivery of the intervention; ACC and the Calgary Cambridge Guide were adequate for this purpose.

The generalisability of the ICU-COM intervention is, of course, limited by the fact that the material was made in Danish. We have
translated the two support tools (algorithm and BASIS frame) into English for this article, but the low-tech and high-tech communi-
cation tools and the education programme exist so far only in Danish. Other cultural aspects may also have affected transferability
into other contexts, for example, care and treatment practices, nurse-patient ratios, patient characteristics and demographics, the
organisational structure of the ICUs and interdisciplinary teamwork. These aspects may affect the feasibility and implementation of
the intervention in other countries. Also, the intervention may be too complex to be applied in developing countries.

We did not perform a cost-effectiveness analysis as recommended (Bleijenberg et al., 2018; Craig et al., 2008). This is particularly
relevant to get an overview of the cost of educating all of the nurses in a large department. In another Danish hospital, a comprehensive
communication skills programme for all staff with patient contact has been implemented (Ammentorp et al., 2014). Even though this
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is resource intensive, a similar approach may be successful in the ICU setting. However, the cost of such would, of course, be an
important perspective to consider.

7. Conclusions

By using a systematic approach guided by the MRC framework, we developed the ICU-COM intervention with the aim of strength-
ening and supporting ICU nurses in their communication with mechanically ventilated patients. One of the ideas behind the ICU-COM
was that no single intervention will improve the nurse-patient communication in the ICU; we have to combine the methods, strategies
and approaches already used with good effect in clinical practice with the best available evidence in an overall intervention and a
multi-component bundle. The final design of the ICU-COM is an attempt to do so. However, we do not know yet if the nurses will
find the bundle acceptable to use in clinical practice and if the intervention is feasible; that study will be published at a later point.
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