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Abstract: After hospitalization due to acute COPD exacerbations, patient-manageable behaviors influence rehospitalization frequency.
This study’s aim was to develop a hospital-ward-initiated Behaviour-Change-Wheel (BCW)-based intervention targeting patients’ key
health behaviors, with the aim to increase quality of life and reduce rehospitalization frequency. Intervention development was performed by
University Hospital Zurich working groups and followed the three BCW stages for each of the three key literature-identified problems:
insufficient exacerbation management, lack of physical activity and ongoing smoking. In stage one, by analyzing published evidence —
including but not limited to patients’ perspective — and health professionals’ perspectives regarding these problems, we identified six target
behaviors. In stage two, we identified six corresponding intervention functions. As our policy category, we chose developing guidelines and
service provision. For stage three, we defined eighteen basic intervention packages using 46 Behaviour Change Techniques in our basic
intervention. The delivery modes will be face-to-face and telephone contact. In the inpatient setting, this behavioral intervention will be
delivered by a multi-professional team. For at least 3 months following discharge, an advanced nursing practice team will continue and
coordinate the necessary care package via telephone. The intervention is embedded in a broader self-management intervention comple-
mented by integrated care components. The BCW is a promising foundation upon which to develop our COPD intervention. In future, the
interaction between the therapeutic care team-patient relationships and the delivery of the behavioral intervention will also be evaluated.
Keywords: AECOPD, complex intervention, behavior, behavior change, intervention development

Plain Language Summary

People suffering from a chronic respiratory disease can often influence the course of their disease with their health behavior. Therefore, it is
important to implement interventions that support behavior change in the health care system. However, there are some challenges
associated with this: The interventions must fit into the context, include the current state of knowledge and be transparent about their
content. This is a prerequisite for the intervention to be effective and also enables research into its effectiveness. The Behaviour Change
Wheel is a guide for developing interventions to meet these requirements. Considering that, to our knowledge, no intervention yet exists for
people suffering from severe COPD lung attacks (exacerbations) following the Behaviour Change Wheel, we believed that developing
such an intervention would have the potential to improve patients’ quality of life and reduce their rehospitalization frequency. This article
describes our step-by-step processes of developing and then embedding that behavioral intervention in a broader self-management
intervention in clinical care. Our overall aim is to make this rather complex method accessible to clinically active researchers and

clinicians.
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Introduction
Severe acute exacerbations of COPD (AECOPDs) that require hospitalization present heavy physical and emotional burdens
for patients. They also constitute a substantial part of all COPD-related health care costs.” The very high three-month
rehospitalization rate—43%, of which over half (23% overall) are directly COPD-related—contributes significantly to these
costs.> Among stable patients, respiratory-related hospitalizations have been successfully reduced by models of care that
tackle problem health behaviors via coordinated multi-professional processes. The most beneficial behaviors are early
recognition and management of exacerbation, smoking cessation, physical activity, a healthy diet, medication adherence,
and management of dyspnea and related burdensome emotions.* ® Whilst the evidence base for stable patients is quite broad,
the evidence for those suffering exacerbations is limited regarding effective interventions for lowering rehospitalization rates
and improving quality of life. The main reasons are the limited number of available studies and the heterogeneity of
interventions studied.”'® If analysts focus sharply on exacerbated patient rehabilitation programs that include physical activity
components, they can distinguish positive impacts on quality of life and exercise capacity; but reductions of hospitalization
rates remain inconsistent.""

The Behavior Change Wheel (BCW) is a pragmatic guide for designing behavior change interventions based on
a contextual understanding of behavior.'? Used alongside the Behaviour Change Technique (BCT) taxonomy, the BCW
allows researchers first to understand the influences on specific behaviors using the COM-B model (Capability-
Opportunity-Motivation-Behaviour) and the Theoretical Domains Framework (TDF),'* and then to describe the content
of interventions to change these in a common language.'® The use of the BCT to specify the content of an intervention
allows researchers to evaluate the impact of the intervention’s component parts. Since publication, the BCW framework
has been used to develop behavior change interventions in chronic diseases including type 1 diabetes.'* The BCW, the
BCT taxonomy and the TDF have also been used in research on COPD. The TDF was used to analyze self-management
programs and to explore the determinants of sedentary and smoking behavior in qualitative studies,'”'” the BCW to
develop interventions to increase physical activity,'® respectively providing an example,'® and the BCT taxonomy to
describe the content of digital technology interventions.*°

To our knowledge, no AECOPD-focused intervention has yet been developed using the BCW. This paper describes 1) the
relevant behavioral problems based on their clinical risk of negatively influencing respiratory-related outcomes, 2) the
development of a complex hospital-initiated behavioral intervention package using the BCW framework to stabilize
respiratory-related outcomes, and 3) the planned intervention. Based on a recent analysis of the setting,' the intervention
will be delivered by a multidisciplinary team including a physician, a physiotherapist, and an advanced nursing practice nurse
team (ANPT) during the participants’ hospital stay; following discharge and continued by the ANPT for at least 3 months.

Methods
Study Design

The three stages of the BCW approach were used to develop the intervention to address selected behavioral problems.

Selection of Health-Behavioral Problems

Health-behavior problems were selected based on a scoping review. To inform our intervention strategy, we sought out
high-quality systematic reviews/meta-analyses and guidelines that addressed the impacts of health behaviors on our target
respiratory-related outcomes. The PICOs-framework we applied included the following:

e Population: Adult patients with COPD exacerbation.

e Intervention: Interventions to address health behavior. The chosen intervention addressed either a broad range of
behaviors related to self-management, integrated care and/or rehabilitation; or it could be focused on individual
behaviors such as smoking cessation, medication taking, physical activity, healthy eating, or others.

e Control: Usual care.

e QOutcomes of Interest: Respiratory-related outcomes, operationalized as respiratory-related rehospitalization,
number of exacerbations, lung function and health-related QoL.

e Study, Article Type: Guidelines, Systematic Reviews, Meta-Analyses
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Two searches were performed in June 2020:

Search A. For guidelines focused on interventions addressing health behaviors with the aim of improving respiratory-
related outcomes, we searched PUBMED/MEDLINE. We used the search terms “COPD OR chronic obstructive
pulmonary disease” Filters: Guideline, Practice Guideline. Guidelines were appraised with the AGREE II Reporting
Checklist for clinical practice guidelines.*

Search B. Systematic reviews/meta-analyses reporting the effectiveness of health behavior interventions on respira-
tory-related outcomes. We searched “The Cochrane Database for Systematic Reviews” using the search term “COPD”.
The quality of the included studies was appraised via the CASP Systematic Review Checklist.”?

We applied four inclusion criteria: guidelines or systematic reviews/meta-analyses; published in the past 10 years
(back to June 2010); including patients with COPD; and focusing on patients’ health behavior. We applied five exclusion
criteria: a focus on a pharmacological or medical treatment’s efficacy (without involving any patient health behaviors);
a primary focus on a special form of rehabilitation; inclusion of patients with other diseases than COPD; a focus on
a subgroup with a particular comorbidity or symptom (cluster); local adaption of a guideline; or text language other than
English or German.

As the development of an intervention using the BCW approach is time-intensive and the timeline of the project was
limited to one year, we chose to focus on no more than three behavioral problems. If we identified relevant behaviors, we
decided in advance that these should also be addressed in the program, but not subjected to the BCW development
approach.

Based on narrative synthesis of the evidence (described in detail below), we chose three primary behavioral problems:
insufficient exacerbation symptom management; lack of physical activity; and continued smoking.

According to Swiss law, no ethical approval was necessary for this study as no patients were involved.

Project Team

The intervention was developed at the University Hospital Zurich. A dedicated working group tackled each of the three
main behavioral problems. All three included the same project leader (GSM (first author)), scientific collaborator (CH
(author)), and pulmonologist (CC (author)). This common core was complemented as appropriate by clinical experts who
were physiotherapists, physicians, nurses and nurse specialists. Each working group was also accompanied by one or two
consultant(s) with internationally acknowledged expertise relevant to that group’s target behavior (physical activity: AF +
TR (acknowledgement); exacerbation self- management: CSS (author); smoking cessation: MMS (author)). To ensure
correct application of BCW methodology to the field of symptom management, the intervention’s development was
supervised by PC and SB (authors).

Stage |: Understanding Each Problem Behavior in Context

To understand each problem adequately, we performed a literature review and assessed health professionals’ perspec-
tives: The health professional perspective was elicited via focus group (described elsewhere),”! and working group
discussions. These were protocolled and checked for accuracy by the relevant working group members. The relevant
literature included reviews and meta-analyses which have already been used to select the relevant behavioral problems
(Table 1), and qualitative studies describing patients’ experiences. To identify the patient perspective for each behavioral
problem, qualitative studies in PUBMED/MEDLINE were searched in June 2020 with the following search terms:
(interview* OR experience* OR qualitative) AND Pulmonary Disease, Chronic Obstructive AND ((exacerbation®*) OR
(smoking cessation) OR (physical activity OR rehabilitation)).

Next, target behaviors were formulated and specified to address each problem. As appropriate, these were reviewed
and refined by the working groups and expert consultants.

Influences on each target behavior were identified by analyzing evidence both from the literature — including patient
perspective - and from health professionals, then deductively coding the resulting data using the COM-B model of
behavior and the TDE.** Coding was done by one person (GSM) and reviewed by another (CH). Transcript passages that
could correspond to two or more domains were discussed by the team, who reached consensus by applying the
appropriate COM-B and TDF definitions.
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Table | Scoping Review of Articles on the Impact of Health Behavior Interventions on the Chosen Respiratory-Related Outcomes

Respiratory-Related Intervention Reference(s)
Outcome
Number of exacerbations Vaccinations for influenza, pneumococcus and COVID-19 [29]
Correct inhalation of medication, indicating adherence to inhaled medication during stable [31]
phases
Smoking Cessation Intervention [29]
Number of respiratory- Self-management-Intervention (characteristic: iterative process with = 2 components*) [5,7,29,31]
related hospitalizations
Exacerbation action plan embedded in self-management intervention [4,29,31]
Interventions for integrated care (characteristics: multi-disciplinary; 2 2 healthcare providers; [6,8]

and multi-treatment; 2 2 components;** duration at least three months)

Health-related Quality of life | Exacerbation action plan embedded in self-management intervention [4,32]
Pulmonary Rehabilitation (characteristics: endurance and/ or strength exercise,' exercise [11,36]
therapy®®)

Self-management-Intervention (characteristic: iterative process with = 2 components*) [5,7]
Digital-based self-management-interventions (characteristic: behavior change intervention) [33]
Tele-healthcare intervention: patients measure and/or report signs or symptoms [34]
Home-care by COPD outreach nurse (characteristics: components of education, support, [37]
monitoring health, liaising with physician)

Interventions for integrated care (characteristics: multi-disciplinary; 2 2 healthcare providers; [6,8]
and multi-treatment; = 2 components;** duration at least three months)

In malnourished patients: Nutritional supplementation [35]

Stabilization of lung function Smoking Cessation [29]

Notes: *components: smoking cessation, self-recognition of exacerbation, use of an exacerbation action plan, home-based physical activity, diet, medication, and dyspnea
management; ** components: |) self-management education eg, exacerbation management, 2) exercise training, 3) psychosocial intervention(s), 4) smoking cessation, 5)
medication adherence, 6) dietary intervention, 7) structured follow-up, 8) multidisciplinary team and 9) reimbursement for provision of integrated care.

Stage 2: Identify Intervention Options
Based on the results of Stage 1’s behavioral analyses, we consulted the BCW’s behavior change functions to
determine which kind of intervention would apply to our target behaviors. This process yielded nine intervention
functions:'? increase knowledge (“education”), use communication to induce feelings (“persuasion”), impart skills
(“training”), augment the patient’s means or reduce barriers, increase capability or capitalize on opportunities
(“enablement”), provide an example (“modelling”), and/ or change the context (“environmental restructuring”),
create an expectation either of reward (“incentivization”) or of punishment (“coercion”), and use rules to narrow
the range of opportunities to engage in the problem behavior (“restriction”). Useful intervention functions were
selected by the project leader and scientific collaborator via a list of linkages between COM-B, TDF and intervention
functions with the aim to generate ideas for the intervention.'® The project leader and scientific collaborator then
appraised each intervention function according to affordability, practicability, effectiveness and cost-effectiveness,
acceptability, side-effects and safety, and equity, ie, the APEASE criteria.'> The final selection was made via
discussion within each working group.

As the following step, we followed the BCW’s suggestion to choose a “policy category”, which would determine how
each category should be delivered. Ie, policy categories offer superordinate ways of implementing an intervention. The

BCW describes seven policy categories:'” delivering a new service (“service provision”), creating documents that
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describe changes to existing services (“guidelines”), using media (“marketing”), designing and/or controlling the
environment (“planning”), making or changing laws (“legislation”), using a tax system to change cost (“fiscal mea-
sures”), and establishing rules (“regulation”). The policy categories were selected on basis of the APEASE Ceriteria.

Stage 3: Identify Content and Implementation Options
In the third and final stage, the intervention’s content was refined and the delivery modes defined. The intervention was
formulated from small individual ingredients drawn from a pool of 93 Behavior Change Techniques.'®> Each BCT was
selected first by considering the barriers identified either by the literature or by our health professionals in stage 1, then
by using the linkage list between intervention functions'® and BCTs, and finally by appraising each candidate BCT
according to the APEASE criteria. After selecting modes of delivery from the 13 offered possibilities, we formulated all
BCTs in detail based on the current body of evidence. We based our BCT specifications on the recommendations of the
international “Better living with COPD” program,>>~°
Chronic Obstructive Lung Disease, the “GOLD 2022” guidelines, and other guidelines,

disseminated by Switzerland’s national Stop Smoking Program.*®

the Global Strategy for Prevention, Diagnosis and Management of

27729 45 well as information

Results

Selection of Health-Behavioral Problems

Search A. This search yielded 136 guidelines, of which nine met our selection criteria. Of those, seven fulfilled the
quality criteria assessed via the AGREE tool. One high-quality guideline, which covered all topics addressed in the other
six, was used predominantly to select behavioral problems.*' For the current report, we used this guideline’s updated
version.”’

Search B. Of 85 identified reviews, ten met our selection criteria.* *'"*2737 Two more met most of the criteria, but did
not focus on any respiratory-related outcomes.>’*® While those could not be used to select health behaviors, they proved
useful for the intervention development in stages 1-3. All reviews were of high quality. For the current publication, we
used the updated versions of two reviews.”*

An overview of the literature findings regarding COPD-relevant behaviors and their affects on respiratory-related
outcomes is provided in Table 1. As smoking cessation slows the decline in lung function and decreases the number of
exacerbations, it is seen as essential part of COPD care models.”” Those that focus on exacerbation management,
including the noting of symptoms and/or correct use of written action plans, decrease respiratory-related hospitalizations
and increase health-related quality of life; therefore, they are also recommended.* *2*!%3% And as those that foster
regular physical activity, including supervised training in rehabilitation programs, decrease respiratory-related hospita-
lizations and increase health-related quality of life, they are also recommended for inclusion.®®!!2%3133:36 Eyrther,
adherence to inhaled medications and vaccinations decreases the number of exacerbations: it is advised for COPD care
according to local recommendations.?’ As nutritional supplementation increases quality of life in malnourished patients,
it is another essential component.?’*> Two other behaviors that do not have a direct impact on our defined respiratory-
related outcomes have been identified as relevant for a COPD care model. Those are medical oxygen use and advance
care planning. Although long-term administration of oxygen (>15 hours per day) does not affect respiratory-related
outcomes, it has an effect on survival.”® And although fostering advance care planning does not affect respiratory-related
outcomes, it may reduce burdensome emotions.*’

Based on our literature review results, the following three behavioral problems were selected to be developed via the
BCW framework: insufficient exacerbation symptom management; lack of physical activity; and continued smoking.
While the associated intervention was not developed using the BCW framework, six of its targeted behavioral problems
were judged relevant and included in the final care model. Those were non-adherence to vaccination recommendations,
non-adherence to the prescribed inhalation regimen, non-adherence to long-term oxygen (in a patient subgroup), poor
nutrition leading to underweight, inadequate management of dyspnea/related burdensome emotions, and insufficient end-

of-life advance care planning.
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Stage |: Understanding the Behavior in the Context
The focus group interview results and our synthesis of the qualitative studies describing the patients’ perceptions of
exacerbation management are reported elsewhere.?' Eight qualitative studies describing patient experiences have been

39-43

identified: five for smoking cessation challenges, three for physical activity.***® The results of the literature review

and the assessment of the health professionals’ perspective are described in Supplemental Table 1. The key results are

presented in the following paragraphs:

Description of the Three Main Problems in Behavioral Terms
Problem 1 — Poor exacerbation management. Guidelines recommend drafting exacerbation action plans and education
of patients regarding their correct and safe use.”’” However, as was evident in our focus groups, many health
professionals (HPs) were either unaware of the guidelines, or lack the time to implement them; therefore, few
patients with COPD ever see a written action plan. A number of the HPs we interviewed also doubted such plans’
efficacy and safety. In those cases, their doubts may originate from a number of standalone studies that reported
detrimental effects of self-medication in subgroups such as terminally ill patients.* Evidence from qualitative studies
indicate that patients with COPD have trouble differentiating day-to-day variations from exacerbation. Consequently,
many do not start therapy or seek help until their exacerbation are more advanced and demand more complex
treatment.**>° Still, the patient’s relationship with his/her HPs is critical.*®*%>! With recent increases in the use of
digital telehealth interventions, documentation of symptoms and recommended actions commonly reflects and
improves exacerbation management;*® but, even in these cases, few patients keep daily logs of their symptoms and
actions. Regarding the problem of poor exacerbation management, participating HPs recognized the value of pre-
formulated action plans to support their patients in reacting to new symptoms. They also agreed that no patients
should be expected to self-manage medication with oral corticosteroids and antibiotics unless assessments indicated
that they possessed adequate competencies. A further discussion point was that, before patients can follow an action
plan, they must be able to identify relevant changes in symptoms. Thus, interviewed HPs commonly saw consciously
noting symptoms as a further key behavioral goal. While no COPD studies could be identified that investigated the
effect of daily symptom reporting on rehospitalization, research on asthma interventions indicates that a combination
of symptom self-monitoring, action plan adherence and regular GP review correlates with improved health
outcomes.>?

Problem 2 — Lack of daily physical activity. For COPD, the medical guidelines for physical activity recommend
two supervised training sessions per week and the usual 30 minutes per day, mixing endurance and resistance training.
This reflects the type of exercise regimen commonly embedded in a comprehensive pulmonary rehabilitation
program.''>* However, patients with COPD commonly experience barriers to adherence.***>*> During their in-
patient stay, for example, their HPs may not provide them with information on the importance of regular physical
activity, participation in a pulmonary rehabilitation program or how to overcome potential barriers to participation in
such programs. Unfortunately, even patients who participate in pulmonary rehabilitation programs tend not to develop
a habit of daily exercise. Instead, after having completed the program, they most commonly reduce their exercise
levels.*->*

Problem 3 — Ongoing smoking. The GOLD 2022 guidelines highlight the importance of stopping any exposure to
smoke particles, strongly recommending that smokers quit smoking, and that ex-smokers stay smoke-free.?”*” And while

some patients with life-long smoking habits are convinced that they cannot stop,**->

most reduce or even stop smoking
during their inpatient stay. Among those who quit smoking while hospitalized for AECOPD, relapses are common.”’
Those who experience AECOPD often become ambivalent about smoking, ie, they become more open to the possibility
of smoking cessation. However, our focus group’s HPs often allow this effect to pass without comment.****® And finally,
our participating HPs commonly reported that they were reluctant to address smoking cessation because they knew that

addressing this topic could cause resistance and burden their physician-patient relationship.
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Target Behaviors
The following three target behavioral problems and 6 goals were selected according to the BCW’s predefined criteria (see
Supplemental Table 2 for further details):

Problem 1 “Poor exacerbation management”. 1) The patient keeps track of possible AE symptoms (coughing, sputum,

breathlessness) daily. 2) The patient reacts to possible signs of AE according to a written exacerbation action plan (A:
with self-medication; B: without self-medication). 3) The patient documents any possible AE symptoms and actions in
a symptom journal.

Problem 2 “Lack of daily physical activity”. 4) The patient exercises 30 minutes daily. 5) The patient exercises
regularly under in-person supervision of a physiotherapist and/or APNT. The frequency of sessions is defined individu-
ally for each patient.

Problem 3 “Ongoing smoking”. 6) A: In Smokers: Refrain from smoking at all times. B: In non- or ex-smokers: Keep
up the non-smoking status at all times.

Need for Change
Based on the barriers and facilitators extracted from the literature, observation in practice and stakeholder interviews, the
need for change at the patient level was defined for each of the six target behaviors:

Regarding “capability”, to influence the course of COPD, patients with COPD need to gain knowledge not only about
their illness, but also about the relevance of behavioral problems and goals (TDF: “knowledge”). This will help them
acquire the skills necessary to perform the desired behaviors—including muscle strengthening exercises—and adapt them
to fit day-to-day variations of symptoms (TDFs: “physical skills” and “cognitive and interpersonal skills”). All patients
need to establish a habit of starting new beneficial behaviors, for example, noting changes in symptoms and reacting
according to an action plan.

Some behaviors, such as being physically active require daily repetition. Patients may also need to replace proble-
matic behaviors with beneficial ones, eg, react to a written plan instead of reacting intuitively when experiencing
symptoms, or resist the urge to light a cigarette when emotionally distressed (TDFs: “behavioral regulation” and
“memory, attention and decision processes”).

Regarding “opportunity”, patients need to plan a series of actions to change their environment and activate resources
to enable the performance of their desired behaviors, eg, placing their symptom journal in a prominent place, having an
alternative plan for physical activity when the weather is bad or the fitness center is closed because of lockdown
regulations due to COVID-19, or creating a smoke-free environment and reducing cues to smoke (TDF: “environmental
context and resources”). And for the substantial number of patients with COPD who live alone, it is recommended to find
one or several persons who support, foster or motivate their desired behaviors (TDF: “social influences”).

For “motivation”, patients need to cultivate a dualistic attitude: While aware of having a serious chronic condition
(TDF: “identity”), they have to gain and act in the belief both that they are capable of making beneficial behavioral
changes (TDF: “belief about capability”) and that those changes may improve the course of their disease, reducing their
dyspnea and impacting their daily lives positively (TDF: “belief about consequences”). They also need to maintain their
new behaviors as their long-term goal (TDF: “goal”), link them to positive emotions and remain aware that the risk for
relapse is especially high during emotionally burdensome situations (TDF: “emotions”).

Behavior change is a particularly complex undertaking for patients with COPD, whose health situations are
commonly aggravated by limited financial and social resources, high symptom burdens and low levels of energy. Still,
change is possible, and some strategies and techniques are more successful than others. Therefore, HPs who support
these patients should consider using interventions that have proved useful.

For more details on this stage, a description of the barriers to behavior change and an overview of the COM-B
components that need change are presented respectively in Supplemental Tables 3 and 4.
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Stage 2: Identify Intervention Options

Intervention Functions

The “education”, “persuasion”, “training”, “restructuring”, “modelling” and “enablement” intervention functions met the

APEASE criteria largely or fully for all six behaviors. “Incentivisation” met the criteria only partly, as financial rewards

are unacceptable in the given health-care system and culture; however social rewards are possible. Also, in the given

health-care system the “coercion” and “restriction” intervention functions would be neither acceptable nor practicable.
The table describing the linkage between the COM-B model and the intervention functions for each behavior can be

found in the supplementary material (see Supplemental Table 5).

Policy Categories
For the selected intervention functions, following policy categories met the APEASE criteria largely or fully: “service
provision”, “guidelines”, “communication” and “environmental/social planning”.

The table describing the linkage between the intervention functions and the policy categories can be found in the

supplementary material (see Supplemental Table 6).

Stage 3: Identify Content and Implementation Options
Behavior Change Techniques
BCTs were defined for both the basic and the follow-up intervention.

Basic Intervention

For each of the six target behaviors, BCTs were defined for delivery by each professional designation (ANPT,
physiotherapist, physician) (Tables 2 and 3). For two target behaviors, the set of BCTs differed depending on the results
of an initial assessment. As a result, the “reacting according to an action plan” package had two variations, while the
“smoking cessation” package for ANPTs had seven variations. For the remaining four target behaviors, nine packages
with no variation were defined. Consequently, each patient receives nine packages plus one variation of the “reacting
according to an action plan” and one variation of the “smoking cessation” package. This resulted in the definition of
eleven intervention packages for the basic intervention. Across the eighteen packages, 46 of the 93 available BCTs were
used at least once. Some were used repetitively - for example, when the HP provided instruction (BCT 4.1) or

information (BCT 4.2) about the intervention’s content. Details of the selected BCTs are shown in Supplemental Table 7.

As an example, depending on each patient’s initial assessment, each of the eleven intervention packages assembled
for delivery within the basic intervention contained between 106 and 140 BCTs. While a non-smoking patient with an
action plan including no self-medication received 106 BCTs, a smoker whose action plan included self-medication
received 140.

Follow-Up Intervention
For the follow-up intervention, a different set of BCTs will be delivered for each behavior, depending on whether patients
were successful in achieving the commonly agreed behavioral goals (Table 4).

Policy Categories

For the policy category “guidelines”, each BCT was specified based on current evidence and formulated in the
intervention manual as a script to be read aloud by the ANPT member delivering it. An example of a fully-scripted
intervention is provided in Table 5.

Regarding the policy category “communication”, patients received a folder including the following written materials:
prints of slides presenting the key information for the target behaviors (as support for BCTs 4.1, 5.1, 5.2, 6.1, 9.1),
a written action plan with or without self-medication, a symptom journal, ANPT contact information, a group photo
including all team members, and a copy of the “Better living with COPD” brochure.
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Table 2 Overview of Intervention Packages and Behaviour Change Techniques (BCTs) - Exacerbation Management and Physical
Activity

Target Behaviors Exacerbation Management Physical Activity
Noting Reacting According to Documenting | Exercising 30 Exercise,
Change Action Plan Symptoms Min/Day Supervised
and Signs
Health professional who ANPT ANPT ANPT ANPT | PT | PHY | ANPT | PT | PHY

delivers the BCTs

Variation — based on No variation | With Without No variation No variation No variation
assessment self-medication | self-medication

Intervention package l. 2. 3. 4. 5. 6. 7. 8. 9. 10.
number

No of different BCTs (of 8 13 13 Il 22 7 2 5 | |
93)

No of all BCTs per Il 21 19 17 33 10 | 3 6 | |
intervention package (with

repetition)

Examples

Smoker with self- Il 21 17 33 10 | 3 6 | |

medication and smoking
cessation counselling (Total
140 BCTs)

Non-smoker without self- Il 19 17 33 10 | 3 6 | |
medication (Total 106
BCTs)

Abbreviations: ANPT, advanced nursing practice nurse team; PT, physiotherapist; PHY, physician.

Mode of Delivery

If appropriate considering the patient’s condition and length of stay, the basic intervention (except “Exercising 30 min/
day — ANPT”) will be delivered via face-to-face contact during his/her hospital stay. The basic intervention’s “Exercising
30 min/ day — ANPT” module and follow-up interventions are designed to be performed by telephone.

In-person visits—either at home or in hospital—were considered for all follow-up interventions, but did not meet the
APEASE criteria. Ie, home visits are time-intensive and are not covered by the Swiss reimbursement system when
performed by hospital staff/nurses; and in-hospital patient visits were assessed as burdensome for patients and travel
costs as expensive.

The Nurse-Led Integrated Care COPD (NICCO) Intervention

Overview

The NICCO Intervention starts during the hospital stay and continues for twelve weeks after discharge. The previously
presented BCTs are embedded in this Self-Management-Intervention, which consists of two broad components: firstly, 1—
2 face-to-face meetings with the multi-professional team during the patient’s hospital stay; secondly, post-discharge
telephone follow-up support for three months by the ANPT. For the first four weeks after discharge, the patient is
contacted weekly by telephone (4 calls); for the remaining eight weeks, the ANPT shifts to a fourteen-day call schedule
(4 calls). The frequency of follow-up calls is increased (to every 3—7 days) if patients experience AECOPD symptoms
(“orange” or “red” days), then returned to the original schedule after the symptoms improve. After 12 weeks, patients are
asked if they want to continue the follow-up calls at four-week intervals on a voluntary basis.
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Table 3 Overview of Intervention Packages and Behaviour Change Techniques (BCTs) - Smoking Cessation

Target Behaviors Smoking Cessation
Health professional who PHY ANPT
delivers the BCTs
Variation — based on No Smokers Non-smokers
assessment variation
Motivation | Motivation 8-10 Stopped <6 Stopped | Never-
1-7 months 26 smoker or
Outsourced | Smoking Immediate
before months, | stopped >
smoking cessation stop o
hospitalization | <10 10 years
cessation counselling
years
counselling by ANPT
Intervention package number | II. 12. 13. 14. I5. 16. 17. 18.
No of different BCTs (of 93) | 2 12 9 27 7 12 3 2
No of all BCTs per 2 14 9 35 7 13 3 3
intervention package (with
repetition)
Examples
Smoker with self-medication 2 35
and smoking cessation
counselling (Total 140 BCTs)
Non-smoker without self- 2 3
medication (Total 106 BCTs)
Abbreviations: ANPT, advanced nursing practice nurse team; PT, physiotherapist; PHY, physician.
Table 4 Algorithm for Follow-Up Interventions
Assessment Performance of the (max.) six key behavior(s) since the last contact
Evaluation Behavior(s) is/are in line with the planned behavior?
Yes No
! !
Intervention Feedback on behavior (BCT 2.2) Feedback on behavior (BCT 2.2)
Acknowledgement (BCT 10.4) Discrepancy (BCT 1.6)
Focus on past success (BCT 15.3) Problem Solving (BCT 1.2), including exploring

barrier(s) via open questions

!

Deliver the BCTs selected for each barrier®

!

Review behavior goal (BCT 1.5)

Notes: *BCT sets are offered for nine barriers: ) missing physical skills (TDF: physical skills), 2) missing knowledge (TDF: knowledge), 3)
missing habit (including the three TDFs: behavioral regulation; cognitive and interpersonal skills; and memory, attention and decision
process); 4) missing belief about consequences (TDF: belief about consequences), 5) incongruence with self-identity (TDF: identity), 6)
missing decision regarding the behavior (including the intentions and goals TDFs), 7) missing confidence (including two TDFs: optimism
and beliefs about capabilities), 8) negative emotion and missing energy (TDF: emotions and reinforcement), 9) practical and social barriers
(including two TDFs: environmental context and social influences).
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Table 5 Example of a Specified Intervention - Smoking Intervention for Ex-Smokers > 6 Months

Target Behavior TDF BCT | BCT Intervention lllustration
No
Maintain smoking Memory, 22 Feedback on | That’s great that you have managed to stop smoking
cessation attention and behavior for (x months/ years). By doing so, you are helping
decision to reduce the rate at which your lung function
processes declines. It is therefore highly recommended for the

course of COPD that you continue not to smoke.

Maintain smoking Knowledge 4.2 Information | You may be disappointed that you have a lung Present slide:
cessation about deterioration even though you have not smoked for | “Impact of smoking
antecedents | so long. I'd like to show you the influence of cessation on lung
smoking cessation on the number of lung attacks, function”

using the example of a large study from the US. In
this study, 5887 smokers were observed during 5
years.> It is also important to know that after

a lung attack in smokers, the lung function generally
decreases. In non-smokers the decrease in lung

function is absent or less pronounced.

If confidence | Maintain | Optimism 15.1 Verbal Regarding your confidence to remain a non-smoker,
<7 smoking persuasion you rated a(n) x (lower than 7) on the scale when
cessation about asked about that: What will it take to get to a 'y
capability (higher score)? Or why did you report an x and not
a z (lower score)?

Alongside the three main behavioral goals, the intervention includes six complementary behaviors: adherence to
vaccination recommendations; adherence to inhalation; adherence to long-term oxygen (in a subgroup of patients);
adherence to nutrition to prevent or manage underweight, management of dyspnea and related emotional distress; and
writing an advance care plan for end-of-life-care. However, as these modules were not developed following BCW
methodology they are not reported in detail here.

For each behavioral goal, BCTs are selected and delivered based on a patient (re)assessment and embedded in
a communication style that uses the attitude and techniques of Motivational Interviewing.®® In addition to the Self-
Management-Intervention, the NICCO Intervention includes a comprehensive Integrated Care Intervention. The philo-
sophy of the overall NICCO-intervention is “caring.” This is mirrored in the ANPT’s efforts to build a relationship of
trust and a sense of being cared for.°' An overview of the intervention is provided in Table 6.

Assessment
First Assessment
For the basic intervention, the following interview-based assessment is conducted with the patient:

e Exacerbation Management: Checks for existence of a written exacerbation action plan and documentation system,
history of exacerbations, patient’s exacerbation management, GPs’ attitudes toward self-medication.

e Physical Activity and Pulmonary Rehabilitation: Asks about minutes of physical activity per day, intensity (assessed
by rating of perceived exertion on Borg Scale), muscle strength exercises (type, length and number of sessions per
week), most recent pulmonary rehabilitation (including its time), and motivation for participating in future
pulmonary rehabilitation.

¢ Smoking: Smoking status and history of smoking. Smokers self-rate motivation to stop smoking or self-confidence
to keep up non-smoking status — both on a ten-point numeric scale (range: 1-10).
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Table 6 Overview of the Nurse-Led Integrated Care COPD (NICCO) Intervention

Mode of Delivery | Face-to- Telephone Outpatient Follow-Up by ANPT
Face In-
Hospital
Meetings
with Multi-
Professional
Team
Week 0 0 | 2 3 5 7 9 I 13
Self-Management | Behavioral Exacerbation Assess | Int | Re-Assess & Re- Re-Assess & Re- Re-Assess & Re- Re-Assess & Re-
Intervention Management Int Assess & | Int Assess & | Int Assess & | Int Assess &
Int Int Int Int
Physical Activity Assess | Int | Re-Assess & Re- Re-Assess & Re- Re-Assess & Re- Re-Assess & Re-
Int Assess & | Int Assess & | Int Assess & | Int Assess &
Int Int Int Int
Smoking Cessation | Assess | Int | Smokers: Re- Smokers: Re- Smokers: Re- Smokers: Re-
Assess & Int Assess & Int Assess & Int Assess & Int
Complementary | Inhalation x X X X X
Adherence
Nutrition X X
Dyspnea x X X X x X X X X X
Management
Emotional Distress | x X X X X X X X X X
Management
Advance Care X
Planning
Integrated care intervention Integrated care X X X X X X X X X X
interventions
Abbreviations: Assess, assessment; Re-Assess, r nent; Int, intervention.
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Table 7 Patient Criteria for Action Plan with Self-Medication

All Applicable Questions Must Be Answered with “Yes’:

| | Does the patient have a confirmed diagnosis of COPD?

2 | Is the patient in good psychological health; in case of a psychiatric diagnosis, is the condition stable?

3 | Does the patient have cognitive skills adequate for safe self-medication?

(In case of doubt: take a decision based on an assessment with the Mini-Cog Test)

4 | Is the patient aware of having COPD?

5 | If severe comorbidities require complex self-management (eg, acute heart failure), does the patient have the required self-management skills to

manage the comorbidities and the COPD?

6 | Is the patient’s life expectancy > 6 months?

7 | Is he/she not listed for lung transplantation?

8 | Is the patient willing to participate in the behavioral intervention to acquire the necessary knowledge and skills to handle self-medication safely?

9 | Only in patients who have experienced an earlier AECOPD: did he/she react in a health-fostering and commonly agreed way (seeking help

promptly)?

The first assessment is complemented by a set of predefined criteria which the ANPT answers based on his or her
impression of the patient (Table 7). These were developed based on the literature and refined via discussion within the

working group. This assessment guides the decision of whether the patient’s action plan should include self-medication.

Re-Assessment
During the follow-up calls, re-assessment is performed via a patient interview covering the following topics:

e Exacerbation Management: current state of health, numbers and times of “orange” and “red” days, actions taken on
such days (explained in the next paragraph).

e Physical Activity and Pulmonary Rehabilitation: minutes of physical activity per day and intensity (assessed by the
Borg Scale); frequency, type and length of muscle strength exercises per week, whether activities were supervised
or non-supervised.

e Smoking: only in smokers: current smoking status and motivation to stop smoking. For those who have stopped
smoking, self-confidence to keep up non-smoking status is also rated. Both ratings use a 10-point numeric scale
(range: 1-10).

Behavioral Intervention

Exacerbation Management

Based on the patient’s first assessment, the ANPT delivers the corresponding BCTs. These vary depending on whether or
not the patient’s action plan includes the option of self-medication. In either case, criteria for green, orange and red days
are presented. Green indicates that the symptoms (cough, sputum, breathlessness and range of physical activity) fall
within the normal day-to-day range; correspondingly, actions taken belong to the normal therapeutic regimen. Orange
indicates that the symptoms (or symptom clusters) are somewhat more severe, frequent or otherwise worse than usual. In
this case, patients are encouraged to take specific actions, but do not need to contact a health provider first. If the patient
fulfills the criteria for self-medication, this part contains the prescription for a corticosteroid and if appropriate, an
antibiotic regimen. In case of starting a corticosteroid and/or antibiotic regimen, patients are requested to inform their
GPs. The ANPT drafts the action plan based on the current exacerbation treatment and a commonly agreed checklist. The
physician checks the draft, prescribes the medication and carries the final responsibility for the prescription. For the final
prescription to be added to the action plan, it must be double-checked and signed by two members of the ANPT.
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Table 8 Intervention Packages for Different Patient Smoking Situations After AECOPD

Assessment | Smoking Status
Smoker Ex-Smoker Never-Smoker or Non-
L. L. Smoker > 10 Years
Motivation Motivation <6 Months | 26
1-7 8-10 Months- 10
Years
! ! ! ! ! ! l
Intervention Intervention | Intervention | Intervention to Intervention | Intervention | Intervention | Intervention to maintain
to increase with referral | support future to support to keep up to keep up non-smoker status
motivation to smoking smoking cessation | immediate ex-smoker ex-smoker
cessation without referral smoking status status
counselling to smoking cessation If confidence | If confidence
counselling <7an <7an
additional additional
BCT is BCT is
added added
No SMO 0l SMO 02 SMO 03 SMO 04 SMO 05 SMO 06 SMO 07

Red indicates either that the symptoms or symptom clusters are much more severe, frequent or otherwise worse than
usual or that they do not improve after 48 hours despite actions taken. Symptoms in the red area require that the patient
immediately contact a physician. For the follow-up interventions, adherence to the three target behaviors is assessed;
depending on the result, a new set of BCTs may be necessary.

Physical Activity

All patients receive BCTs for physical activity from all three involved professions. During the hospital stay, the PT
delivers this intervention component, which is adjusted according to the PT’s risk assessment regarding potential falls
and the patient’s capacity level. This includes but is not restricted to self-measurement of oxygen saturation and heart
rate. After the patient returns home, the “Exercising 30 min/day — ANPT” intervention is delivered by the ANPT during
the first two telephone calls. This intervention component builds on that already delivered by the PT during the hospital
stay. For the follow-up calls, the BCTs chosen depend on the patient’s adherence to the relevant target behavior.

Smoking Cessation

The BCTs patients receive for this component is based on the results of the earlier assessment of smoking/non-smoking
status and related points (Table 8) following the 5A method—ask, advice, assess, assist, arrange.”” The physician urges
those who still smoke to stop, prescribing nicotine replacement products as a standard procedure.’® Depending on the
assessment, smoking cessation counselling may be offered. Such counselling is mandatory for patients who request
additional smoking cessation medication. Reassessment is ideally conducted once monthly, but the actual scheduling
depends on discussion and agreement with the patient.

Discussion

This paper describes the development of a hospital-initiated intervention to support patient behavior change during and
after AECOPD. The intervention’s primary aim is to reduce the risk for respiratory-related rehospitalization and improve
patients” QoL. For this, the behavior change wheel provided a systematic framework to guide the intervention’s
development. To handle the heterogeneity of the patient situations and meet the demand for standardization, we used
assessment-guided delivery. Each patient’s assessment determines which sets of BCTs are delivered by the physiothera-
pist, the ANPT and the physician. This procedure has the advantage of tailoring the intervention to the most relevant
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patient characteristics while keeping it standardized to a large extent. One disadvantage is that delivery of the interven-
tion is rather complex for the involved health professionals, especially the ANPT. Therefore, feasibility, appropriateness
and acceptance from health professionals must be carefully evaluated in a future step.

Compelling evidence supports pairing self-management training with action plans that include self-medication. By
improving patients’ recognition and responses to early signs of AECOPD, such plans lead first to improved self-efficacy
regarding exacerbation management, then to reduced hospitalizations and rehospitalizations.***** As our study’s HPs
were hesitant to trust all patients with the responsibility of self-medication, we developed and included a set of
commonly agreed criteria for self-management competency as part of the intervention. Still, the appropriateness of self-
medication is a valid concern: regular assessments will be essential to ensure patient safety.

In addition, there is also an ongoing need to reduce exacerbations by closing the gap between empirical knowledge
and standard clinical practice. This may require not only training HP’s but also creating environments that enhance their
self-management support skills. For one broadly implemented care bundle in the UK, perks including drop-in education
on the intervention ward, process refinement via weekly projects, rewards for nurses’ fidelity to the intervention,
opportunities to attend pulmonary rehabilitation sessions, and patient participation in producing the pulmonary rehabi-
litation leaflet led to increased patient enrolment and high intervention fidelity in nurses. This indicates that, as
participative implementation strategies can be surprisingly effective, they should be considered for any further
implementation.®* Future steps could include the development of an intervention to support HPs’ intervention delivery
behavior.

Although physical activity’s health benefits are broadly documented and it is an important part of COPD non-
pharmacological treatment,® its integration in daily life is challenging for patients. One commonly recommended
intervention in chronically ill populations is to use objective measurement devices such as pedometers or accelerometers
to increase self-efficacy.* However, pedometers are also reported by patients with COPD to cause a feeling of being
controlled and under stress.®> Therefore, we decided to recommend their use only in a subsample that experiences low
self-efficacy as a barrier to physical activity. This approach will be carefully evaluated in the ongoing project.

Although high fidelity was reported in the UK study’s nurses to the delivery of the care bundle,®* only 33% of
patients were available for a follow-up intervention. One reason for this steep drop-off may be that members of the target
patient population typically live with multiple comorbidities, leaving them heavily burdened. Regarding our intervention,
the focus on behavior may decrease patients’ acceptance of the behavior change intervention. Especially those who have
experienced little past success in behavior change are at risk for quitting the intervention. This intervention may also be
challenging for patients who do not wish to reflect deeply on their COPD. One successful strategy to increase patients’
acceptance of our offered intervention was to deliver it through a 1:1 allocated advanced practice nurse who patients
experienced as competent and trustworthy. Also, patients with COPD typically appreciate personal face-to-face encoun-
ters that include psychological and social support.°® Therefore, the embedding of the behavioral intervention within
a broader care programme that addresses psychosocial aspects, burdensome emotions and dyspnea management may
enhance acceptability. The element of personal contact at the hospital may also have a positive impact: a recent study
showed that personal contact positively influenced the uptake of pulmonary rehabilitation.’” However, it may be
a challenge for the ANPT to lay the foundation for a trustful relationship within the time-frame of just two face-to-
face meetings. Further, regarding the nurse-patient relationship, the BCW guidelines’ suggestion that each nurse adapt his
or her behavior to meet patients’ expectations requires nurses with particularly strong interpersonal skills.®' This
intervention was developed for ward admissions but could be adapted for use with emergency department discharges
as well. In that case, the adaption should include the possibility to build a trustful relationship, very likely supplemented
with home visits.

Future evaluations will involve the investigation of implementation and effectiveness outcomes.®® Regarding imple-
mentation outcomes, we intend to gauge the current intervention’s feasibility and investigate potential barriers and
facilitators of its delivery. The intervention’s impacts on QoL and rehospitalization rate will be investigated in a pilot
study.
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Conclusions

With this report, we have presented the development process of a complex hospital-initiated intervention that addresses
patient health behaviors known to affect respiratory-related outcomes. The BCW provided an extremely useful frame-
work for the development of this study’s COPD intervention, which will be delivered by a multi-professional core team.
To satisfy the competing needs for standardization and patient-tailored adaption, we used an assessment-guided delivery
system. As the strong focus on behavior change may threaten many patients’ motivation to participate, we tried to
increase acceptability by embedding the behavioral intervention in a comprehensive care model that also addresses
psychosocial needs. A next step will be to assess the intervention’s feasibility, acceptability, appropriateness and fidelity.
Depending on those findings, the development of a behavioral intervention for the HPs delivering the interventions may
also be useful. In addition, further specific research will be necessary to evaluate the intervention’s effectiveness on
respiratory-related outcomes.
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