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Purpose: To improve inpatient care and self-management in patients with severe acute exacerbations of COPD, we implemented 
a nurse-led behavioral intervention. This study aimed to assess implementation outcomes from the perspective of the healthcare 
professionals (HCP) who delivered it.
Methods: Using an explanatory sequential mixed method approach, we conducted an online questionnaire and two small group 
interviews. We applied descriptive statistics for quantitative data, a framework analysis for qualitative data, and a mixed methods 
matrix to integrate the results.
Results: A total of 19 of 27 invited participants answered the online questionnaire; 9 of 19 participated in the group interviews. The 
intervention’s overall acceptability, appropriateness, and feasibility was rated high to very high (median 5/5; 4/5 and 4/5). Enablers to 
implementation included general recognition of the need for specialized care, sufficient knowledge of the intervention by HCP, and 
strong interprofessional collaboration. Main barriers included the lack of resident physician’s resources and difficulties in adaptability.
Conclusion: While the acceptance of the intervention was very high, the perceived appropriateness and feasibility were affected by its 
complexity. The availability of a knowledgeable interprofessional core team is a strategy that supports the implementation of complex 
interventions.
Keywords: COPD, self-management, complex intervention, implementation outcomes, program evaluation, behaviour change wheel

Introduction
Integrated, structured, and personalized self-management interventions are key components in the treatment and long- 
term management of chronic obstructive pulmonary disease (COPD).1–4 Such interventions’ overall aim is to motivate, 
engage and support patients with COPD to adapt their health-related behaviors according to best available evidence and 
develop skills to manage their disease.3 For those with stable COPD, behaviors such as early recognition and treatment of 
exacerbations, smoking cessation, physical activity, maintenance of a healthy diet, medication adherence, and manage-
ment of dyspnea and burdensome emotions are associated with improvements in health-related quality of life and 
reductions in respiratory-related hospitalizations, as well as improvements in dyspnea and exercise capacity.4–6
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In Switzerland, quality of acute inpatient care for patients with severe acute exacerbations of COPD (AECOPD) is high, 
but researchers have identified a lack of coordinated self-management support across various sectors.7,8 To address this gap in 
service delivery, Schmid-Mohler et al9 developed the nurse-led integrated care COPD (NICCO) intervention. The develop-
ment was guided by the Behaviour Change Wheel (BCW) framework.10 NICCO is an evidence-based, standardized, and 
complex hospital-ward-initiated behavioral intervention to improve self-management in patients with AECOPD.

Outcome evaluation of complex interventions is vital to implementation success and for achieving desired changes in clinical 
and service outcomes.11 Implementation outcomes are defined as “effects of deliberate and purposive actions to implement new 
[…] services”.1 Based on the work of Proctor et al11 acceptability, appropriateness, and feasibility were chosen as implementation 
outcomes because they are described as leading for implementation success at the time of study conception.12 Our intention was to 
assess implementation outcomes six months after the intervention was introduced to adapt the content and delivery accordingly.

Aim
The aim of this study was to assess the newly implemented AECOPD intervention’s acceptability, appropriateness, and 
feasibility from the perspectives of the involved healthcare professionals (HCP) and to understand its barriers and 
enablers. The results will be used to adapt and further implement the intervention.

Methods
Study Design
An explanatory sequential mixed method (quant –QUAL) design was applied. This design requires the collection and analysis 
first of quantitative then of qualitative data. The quantitative and qualitative results are then integrated during the interpretation 
phase. This design uses qualitative data to help explain and elaborate quantitative results in greater depth.13 For the current 
study, the quantitative data were gathered via an online questionnaire using web-based SurveyMonkey®; qualitative data were 
collected first via open-ended questions in the same questionnaire, then in small group interviews (Figure 1).

The NICCO Intervention
The overall aim of the NICCO intervention is to positively influence the patients’ quality of life while avoiding 
rehospitalizations. Using the BCW as a methodological approach,10 interventions concerning three key behaviors that 
influence COPD progression were developed: exacerbation management, physical activity, and ongoing smoking.9 The 
final intervention includes six complementary behaviors: adherence to vaccination recommendations; adherence to 
inhalation; adherence to long-term oxygen; 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. While the intervention is 
delivered by a range of different professionals (nurses, physicians, physiotherapists and, if needed, social workers, 
nutritionists, and psychiatrists) the overall lead has an advanced practice nurse (APN) team.7 The APN team consists of 
four nurses with experience in the field of pneumology, of whom the team leader has a doctorate, one nurse has 
a master’s degree, one has a bachelor’s degree, and one is an experienced nurse. The highly standardized intervention is 
based on a comprehensive assessment and starts face-to-face during patients’ hospital stay for AECOPD. Post-discharge 
telephone support by the APN team continues one to two weekly for at least twelve weeks.

Setting, Recruitment and Participants
The current study took place at the pneumological clinic of the University Hospital Zurich. In November 2020, we 
invited internal and external HCP who have been involved in direct patient care since the NICCO intervention has been 
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Figure 1 Explanatory Sequential Mixed Method Design.
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introduced (ie, June 2020) to complete an online questionnaire. The APN team members identified 27 eligible persons, 
whom the primary author contacted via email.

Data Collection
Online Questionnaire
In November 2020, we conducted the online questionnaire. It had three parts: (1) Sociodemographic data on professional 
designation and place of work; and (2) German translations of the Acceptability of Intervention Measure (AIM), the Intervention 
Appropriateness Measure (IAM), and the Feasibility of Intervention Measure (FIM) scales.12 Each of the three scales contains 
four items; all are rated on a 5-point response scale (1 = completely disagree, 5 = completely agree), we added a sixth option 
—“no response” (0 points). For the questionnaire’s translation and adaption, we conducted a best practice process including 
forward and backward translation.14 For the final part (3), we used two open-ended questions: “I have the following suggestions 
for improvement for the NICCO intervention” and “This is what else I would like to feed back on the NICCO intervention”.

Small Group Interviews
In December 2020, we conducted two 45-minute small group interviews. Due to restrictions on in-person meetings during the 
COVID-19 pandemic, the Zoom video communication platform was used. A PhD-trained clinical nurse scientist who is not 
involved in the NICCO intervention conducted both interviews. We used a structured interview guide, which was based on the 
results of the online questionnaires (median/ interquartile range per scale). We presented these results to the participants and 
asked open-ended questions regarding each scale (acceptability, appropriateness, feasibility). We focused on reasons for the 
results as well as suggestions for improvement; for example, “Is there anything that would increase its appropriateness from 
your perspective?”. The interview was digitally recorded and transcribed by a professional transcription service.

Data Analysis
Quantitative Analysis
Descriptive statistics, ie, percentages, median and interquartile range (difference between the 75th and 25th percentiles of the 
data), were calculated for each scale. Due to the non-normal data distribution, we did not calculate the mean. Missing data and the 
response option “no response” were excluded from the median and interquartile range calculations. Statistical analyses used 
SPSS Statistics, version 26.15

Qualitative Analysis
The first and last author analyzed the qualitative data (open-ended questions of the questionnaire and small group 
interviews) thematically. We chose an approach based on framework analysis,16 which allows a mixture of inductive and 
deductive approaches.17 In a first step, the three level 1 categories were deductively derived from the questionnaire: 
“Acceptability”, “Appropriateness” and “Feasibility”. Definitions of these can be found in Table 1. For the German 
definitions, we used the translation by Gutt et al.18

In a second step, we analyzed the text passages assigned to level 1 inductively and formed ten subcategories (level 2). 
Then, we constructed a matrix, using cases for the rows and (sub)categories for the columns. Our four cases were: group 
interviews 1 and 2 and the hospital-internal and hospital-external participants of the online questionnaire. We wrote 
a summary in flow text for each subcategory and case. The contents of the cases per subcategory were compared and 
differences and similarities identified; then each subcategory and finally each main category was summarized as a whole 
and illustrated with quotations. We used the Nvivo qualitative data analysis software.19

Integration of Quantitative and Qualitative Data
As the final step, we used a mixed methods matrix to contrast the qualitative and quantitative results and to use the 
qualitative data to explain the quantitative. We constructed a matrix, using the three main categories “Acceptability”, 
“Appropriateness” and “Feasibility” for the rows and the corresponding qualitative and quantitative data for the columns. 
For the qualitative data, the overall summaries of the main categories in flow text were used, for the quantitative data, the 
results of the AIM, IAM and FIM questionnaire were used. The integration of qualitative and quantitative data was 
entered in another column in flow text and discussed within the research team.20
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Ethics
This study followed the principles of good clinical practice and was approved by the governmental ethics committee 
(BASEC Nr. 2019–00797).21 All participants were informed in written and oral form about voluntary participation, 
anonymized analyses, data confidentiality, and publication of anonymized data. For participation in the interview and 
video recording we obtained oral consent for feasibility reasons during the pandemic. Participation in the online 
questionnaire was anonymous. The video recordings of the interviews were stored on a password-protected computer 
within the University Hospital Zurich and deleted after transcription. In the interview-transcripts, all person- and setting- 
related information was anonymized via pseudonyms.

Results
Participants
A total of nineteen HCP completed the online questionnaire (response rate: 70%). Of these, fifteen were hospital-internal 
HCP; the remaining four were external. For the group interviews, nine hospital-internal and no hospital-external HCP 
participated. Characteristics of the participating HCP for each case are listed in Table 2.

Table 1 Definition of Acceptability, Appropriateness and Feasibility By Proctor et al11

Term Definition

Acceptability The perception among implementation stakeholders that a given treatment, service, practice, or innovation is agreeable, 
palatable, or satisfactory

Appropriateness The perceived fit, relevance, or compatibility of the innovation or evidence-based practice for a given practice setting, provider, 
or consumer; and/or perceived fit of the innovation to address a particular issue

Feasibility The extent to which a new treatment or an innovation can be successfully used or carried out within a given agency or setting 
or problem

Table 2 Invited and Participating Healthcare Professionals of the Group interviews and the Online Questionnaire

Group Interviews Online Questionnaire

Invited Participants 
Group 1 
(Case 1)

Participants 
Group 2 
(Case 2)

Invited 
Hospital- 
Internal

Hospital-Internal 
Participants 
(Case 3)

Invited 
Hospital- 
External

Hospital-External 
Participants 
(Case 4)

Nurses 4 1 1 4 3 3 2

Advanced 

practice nurses

2 1 1 2 2 0 0

Pneumologists 

and resident 
physicians

8 2 0 8 6 1 0

General 
practitioner

0 0 0 0 0 2 1

Social Service 1 1 0 1 1 0 0

Nutritionist 1 0 0 1 1 0 0

Physiotherapists 2 1 1 2 2 1 1

Psychiatrist 1 0 0 1 0 1 0

Total 19 6 3 19 15 8 4
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Quantitative Results
Of the nineteen participants, thirteen (68.4%) answered all 12 items (total missing values: 17 of 228 (7.5%)). The medians of the 
three scales ranged between “agree” (4; IAM and FIM) and “completely agree” (5; AIM). The interquartile ranges were between 0 
(FIM) and 1 (AIM and IAM). Figure 2 shows the distribution of the three scales’ percentage of answers.

Qualitative Results
Across the three implementation outcomes (Level 1) our inductive analysis identified ten subcategories (Level 2). The 
resulting index is shown in Table 3. The contents of each subcategory are described in the following section.

Acceptability
Focus on Continuity of Care
Acceptability of the NICCO intervention was enhanced by the unanimous agreement of the interprofessional team that it 
was beneficial regarding the care needs of patients with COPD by focusing on continuity of care.

That is the explanation for me why the acceptance is so high: Because the need is there and the intervention makes sense in 
relation to the clinical picture. (Physiotherapist) 

However, the participants felt that the focus on the hospitalized patients—and therefore not on continuity of care beyond 
hospitalization—reduced the acceptance of resident physicians. Prejudicial attitudes, eg, towards the action plan or 
patient self-management, as well as a lack of trust in the APN team, were thought to be additional challenging factors.

Knowing the Intervention
Acceptability increased as the participants became familiar with the intervention, its benefits, and the associated tasks. 
Alongside an introduction about the background, structures and processes of the intervention, a knowledgeable perma-
nent core team and clear, readily-available information on the intranet were supportive factors.

You’ve got enough information about it [the NICCO intervention]. And I can imagine that’s one reason why the acceptance is so 
high. (Ward Nurse) 
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Figure 2 Results of the Aim, IAM and FIM (% of Answers per Scale).
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Compensate Increased Workload
Acceptability was influenced by participants’ perceptions of the degree to which the additional workload required by the 
intervention was compensated for by additional staff resources—the APN team.

(…) The instruction of the inhalation technique that we do, we have already done before. The rest of the [additional nursing] 
work is actually done by the APN team. (Ward nurse) 

Additional workload—primarily the administrative tasks—that was not compensated by the APN team, was seen as 
a burden, thereby affecting acceptance. Documentation templates were described as helpful to minimize time expenditure.

Interprofessional Collaboration
Acceptability of the intervention was related to how successful the interprofessional collaboration was, both within the 
clinic and among the outpatient services. Interprofessional communication and mutual trust were considered to be easier 
if people already worked together and the competences and contact persons were clearly defined. Divergent attitudes 
within the interprofessional team, eg, regarding self-administration of steroids and antibiotics by patients, were described 
as barriers to fruitful collaboration.

I find it very difficult to work with external pulmonologists. Because they may not have the same interest or commitment. 
(APN) 

Perceived Positive Attitudes in Patients
Acceptability was increased when the HCP perceived that the patients had positive attitudes towards the intervention. 
The initial consultation with the APN-team was considered to be central for establishing trust between patient and the 
APN, which in turn supported sustainable behavioral change in everyday life. A possible negative influence on patients’ 
attitudes was seen in the fact that they were mostly hospitalized only for a short time, so they may feel overwhelmed by 
the volume of information they receive.

When it [the NICCO intervention] is offered, some [patients] are overwhelmed because it is a lot. (APN) 

Appropriateness
Meet the Individuality of Patients
Appropriateness was influenced by the perceived adaptability of the intervention for the individual patient. The 
intervention was described as very complex, highly standardized with a tremendous amount of content that needs to 
be conveyed in a short time. As the intervention was new, flexibility regarding tailoring to patient situation was 

Table 3 Qualitative Index

Level 1 Main Categories Level 2 Subcategories

1. Acceptability (a) Focus on continuity of care
(b) Knowing the intervention

(c) Compensate increased workload

(d) Interprofessional collaboration
(e) Perceived positive attitudes in patients

2. Appropriateness (a) Meet the individuality of patients
(b) Develop expertise

3. Feasibility (a) Have sufficient staff resources
(b) Integrating new processes into the daily routine

(c) Consider patient situation during hospitalization
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experienced as limited. Customizations were described as easier where a basis of trust existed between patient and APN 
team.

Difficult balancing act between adhering to the standardization and responding personally to the patient. (…) For me it often 
feels like a dilemma, because I want to satisfy both equally. (APN) 

Develop Routine
Appropriateness was affected by the complexity of the training required to develop a routine in order to feel competent in 
the delivery of the intervention. Alongside continuity within the health care team, accumulated and previous experiences 
were described as advantageous. Staff absences and a lack of continuity among resident physicians were seen as 
complicating factors. During the COVID-19 pandemic, fewer patients were hospitalized with AECOPD, which in turn 
led to a lack of relevant experience.

Due to Corona there are also much fewer people with a COPD exacerbation. Because of that it is also more difficult to get 
a routine. (APN) 

Feasibility
Have Sufficient Staff Resources
Feasibility of the intervention was positively related to existing staff resources— in particular, the additional APN team. In 
contrast, no additional resources were available in the medical service and the existing ones were already scarce. 

If we don’t create more resources, and that also applies to the physicians, not just to the nursing staff, the project will simply fail 
from the medical side. (Pneumologist) 

The COVID-19 pandemic depleted both personnel and time resources.

Integrating New Processes into the Daily Routine
Feasibility was increased both by integrating new processes into the affected professional groups’ daily routines and by 
not significantly disrupting them. Integration was facilitated by staff continuity, as well as tools; eg, pocket-size cards 
containing outlines of important processes.

We have tried to solve this [lacking routine] with pocket cards that you have with you. You can work through them according to 
point. (Physiotherapist) 

Consider Patient Situation During Hospitalization
Feasibility was related to the patient situation during hospitalization. It was described as helpful if newly hospitalized 
patients were referred early to the APN team, physiotherapy, and social services, as this gave time to carry out patient 
contacts at the hospital at convenient times and for an adequate duration. Delays occurred because physicians alone have 
the competence to prescribe these services. However, the patient’s condition did not always allow for a comprehensive 
intervention during hospitalization.

The question also arises: what condition do the patients come in? (…) One must not forget that the patient is very likely to first 
think about this: ‘How do I get more air’? (Physiotherapist) 

Integration of Quantitative and Qualitative Results
Integrating the qualitative and quantitative results in a mixed method matrix led to broader insights regarding the three 
main categories, ie, acceptability, appropriateness, and feasibility.
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Acceptability
Acceptability was particularly impaired by the additional workload and the lack of information about the NICCO 
intervention, according to the qualitative statements. This could explain the negative outliers in the quantitative data 
(“disagree”): these answers possibly came from person(s) who saw the additional effort as a burden or did not know 
sufficiently the intervention. In the interviews, the quantitative data’s largely positive assessment of acceptance reflected 
the participants’ recognition of two factors: the broad support the intervention received from both staff and patients, and 
strong interprofessional collaboration.

Appropriateness
The qualitative data indicated that the intervention’s lower rating of appropriateness could have resulted from the lack of 
routine, partly due to fewer hospitalized patients during the COVID-19 pandemic, which led to a lack of flexibility in 
adapting the intervention to individual patients. However, as the intervention considers every patient’s individuality, the 
overall appropriateness was assessed as high. One likely reason that some respondents could not quantitatively gauge 
appropriateness (“no answer”) is that those persons did not know the details of the intervention well enough to assess it.

Feasibility
Our qualitative data show that feasibility issues arose because, coupled with the intervention’s complexity, processes, 
interfaces, and competences were not always clear. As a result, necessary services were sometimes involved late, causing 
intervention delays during an already short hospital stay. Additionally, several factors may have led participants to 
consider the intervention difficult to apply. Most notably, at a time when personnel resources were scant, it required an 
introduction, time and mental work. In contrast, the APN team, whose resources were adequate and the processes 
generally familiar, assessed the feasibility as good. Also, several participants gave no rating for feasibility (“no answer”). 
This was likely due to their lack of active involvement in the process.

Discussion
In this study, we assessed the acceptability, appropriateness, and feasibility of a newly implemented, highly-standardized 
AECOPD hospital-ward-initiated intervention from the perspectives of the involved HCP. These considered the overall 
acceptability, appropriateness, and feasibility as high to very high. The explanatory sequential mixed method approach was 
particularly useful as it helped us to understand barriers and enablers affecting the new intervention’s implementation— 
information highly relevant to its adaptation and further implementation.

The overall acceptability of the NICCO intervention is very high: the need for the specialized care it provided patients 
with AECOP was undisputed among the participants. Our findings regarding how HCP attitudes and knowledge, 
resources, and professional collaboration affected acceptability are supported by the literature.22–27 The focus on 
continuity of care, which required a “mindset shift”, is also acknowledged.22,27–29 Negative attitudes toward the action 
plan or self-management by physicians—identified as barriers here—may stem from a lack of confidence in writing 
action plans or a fear of harming the patient. Such apprehensions may be based on study findings suggesting a link 
between comprehensive care management programs and increased mortality.29,30 It is also widely understood that an 
implementation’s success depends heavily on HCP knowing the intervention’s content and feeling confident in its 
implementation.22,24 However, the evaluation shows that the practical application is difficult, especially where the 
HCP lack continuity, which also necessitates repeated training. Regarding interprofessional collaboration, continuity of 
health personnel is also a key factor not only for reducing difficulty, but for building mutual trust and a professional 
relationship. In practice, however, successful collaboration is not always easily achievable, especially where resident 
physicians and hospital-external HCP change frequently. This finding is supported by the literature.22,24–26 A recently 
study from Switzerland evaluated the “Living well with COPD” program’s nationwide implementation by the Swiss 
Lung Association, concluding that the program was successfully implemented with high acceptability.23 In contrast to 
our study, that implementation took place in the outpatient setting. Further, recruitment was based on patient motivation 
and was not limited to patients with AECOPD. Our program’s inclusion of patients with high symptom burden, 
regardless of their levels of motivation or initiative, very likely also contributed to our addition of the outcome 
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subcategory “Perceived positive attitudes in patients”. Patients’ attitudes thus had an influence on the acceptance of 
the HCP.

The NICCO intervention’s appropriateness is described as high, with room for improvement regarding its adaptability 
and the development of expertise. Wide variation in the needs of people with COPD makes it difficult to establish and 
evaluate a standardized intervention. Balancing standardization and individualization is demanding but highly relevant to 
a trustful and respectful patient-health-professional-relationship.7 Evidence strength and quality, adaptability and com-
plexity are also typical intervention characteristics described in the Consolidated Framework for Implementation 
Research.31 The developers of the NICCO intervention aimed for high strength of evidence and transparency, therefore, 
the BCW guided the intervention development. Consequently, it was perceived as complex and challenging to adapt. We 
noted that both the HCP experience and expertise influenced the extent to which the intervention was individualized. The 
COVID-19 pandemic led to a reduction in patients hospitalized due to AECOPD in our clinic, thereby delaying the build- 
up of experience. Similar effects have been described in other countries.32,33

The feasibility of the NICCO intervention was also impacted by the pandemic, as it affected resources. Especially for 
the medical service, the already scarce personnel resources were further strained. This was a key barrier that required 
measures beyond the implementation of an APN team. Moreover, the patient’s condition, which is pivotal to the start of 
behavioral change, must also be considered. It is common for co-morbidities such as psychiatric illnesses to complicate 
the standardized implementation of a self-management intervention that relies on stable physical and psychological 
capacities.9,27

The literature on outcomes in implementation research continues to develop and recent publications describe 
acceptability, appropriateness, and feasibility as possible predictors or determinants of implementation, classified as 
“antecedent assessments” rather than as direct implementation outcomes.34,35 Our work is based on a different con-
ceptualization, but can contribute to transparency in order to compare research results and to demonstrate the practical 
usefulness of existing instruments.36

Strengths and Limitations
To increase the quality of the data, indexing of the qualitative data was carried out independently by two persons and the 
results compared. Results of the analysis were validated with the cooperation of one to two selected members of each of 
the two interview groups. The interviews were conducted and the analysis reviewed by independent experts.

As a limitation, it must be mentioned that the translated instrument could not be validated psychometrically, as the 
quantitative dataset was too small. However, another German-speaking research group simultaneously translated the 
instrument used. They psychometrically tested it with teachers with good results in terms of reliability and validity.36 The 
comparison of the two German instruments resulted in seven items being identical and five items differing in terms of 
wording. Furthermore, the group interviews included neither resident physicians nor hospital-external HCP, as none 
could be recruited. This may have influenced the results, as their assumed position could only be obtained through third 
parties (eg, senior physicians). Considering the transferability of the intervention, it should be taken into account that this 
implementation outcomes evaluation is context-specific and would need to be repeated if expanded to another setting.31

Implications for Practice
Our results had several direct implications for the NICCO interventions design and delivery. Based on this evaluation, we 
will review the adaptability of our intervention and, especially, strengthen the focus on individualized patient’ goals. 
Furthermore, measures to reduce resident physicians’ workload in delivering the intervention – in particular adminis-
trative tasks – are planned. eg tailored introductions, templates for documentation, standardization of prescriptions, and 
delegation of defined interventions to the APN team. An interprofessional core team has been established to support 
continuity, practice routine, knowledge transfer and collaboration. Regarding intervention fidelity, semiannual interpro-
fessional advisory board meetings – involving a patient - to discuss evaluation outcomes and possible adaptions to the 
intervention will be established. A lack of knowledge remained regarding the perspectives of resident physicians and 
hospital-external HCP. We address this need proactively, beginning with continuous assessment, utilize the online 
questionnaire used in this study.
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Conclusion
This mixed method study, which addresses the acceptability, appropriateness, and feasibility of a newly implemented 
complex AECOPD intervention from the perspectives of the involved HCP, demonstrates the importance of an early 
stage implementation outcome evaluation. While the acceptance of the intervention was very high, the perceived 
appropriateness and feasibility were affected mainly due to high complexity, difficulties of adaptability and a lack of 
continuity of the HCP. Planned measures are an increased focus on patient goals and forming an interprofessional core 
team. With regard to implementation fidelity, regular repetition of the outcome evaluation and interprofessional discus-
sions regarding possible measures are recommended.
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