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Abstract

BACKGROUND: When administered as first-line intervention to patients admitted with acute 

hypercapnic respiratory failure secondary to COPD exacerbation in conjunction with guideline-

recommended therapies, noninvasive ventilation (NIV) has been shown to reduce mortality 

and endotracheal intubation. Opportunities to increase uptake of NIV continue to exist despite 

inclusion of this therapy in clinical guidelines. Prior studies suggest that efforts to increase 

NIV use in acute exacerbation of COPD (AECOPD) need to account for the complex and 

interprofessional nature of NIV delivery and the need for interprofessional team coordination.

RESEARCH QUESTION: We sought to develop an evidence-based interprofessional algorithm 

to apply NIV in AECOPD to improve the appropriate utilization of NIV in AECOPD.

STUDY DESIGN AND METHODS: In this prospective qualitative descriptive study, subject 

matter expert physicians, nurses, and respiratory therapists practicing in a variety of clinical 

settings caring for patients with AECOPD were recruited for semistructured interviews. The 
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Consolidated Criteria for Reporting Qualitative Research checklist was followed for interview 

development. Interview themes applicable to interprofessional collaborative practice were 

identified using deductive thematic analysis. An NIV algorithm based on recent society guidelines 

was constructed. Interprofessional team tasks appropriate for each phase of the NIV process were 

integrated into the algorithm.

RESULTS: We present an interprofessional team-based algorithm for delivery of NIV in 

AECOPD inclusive of patient selection and initiation, titration, monitoring, and weaning of NIV. 

The goal is to increase appropriate uptake of NIV in the AECOPD population.

INTERPRETATION: The identified roles and responsibilities of an interprofessional team could 

be integrated into an interprofessional education program pertaining to use and management of 

NIV for patients with AECOPD emphasizing collaborative best practice, interprofessional team 

communication, and support of professional autonomy when appropriate.
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When administered as first-line intervention to patients admitted with acute hypercapnic 

respiratory failure secondary to COPD exacerbation in conjunction with guideline-

recommended therapies, noninvasive ventilation (NIV) has been shown to reduce mortality 

and endotracheal intubation. Opportunities to increase uptake of NIV continue to exist 

despite inclusion of this therapy in clinical guidelines. In this paper, we describe the 

methodology used to develop an evidence-based algorithm speaking to patient selection 

and initiation, titration, monitoring, and weaning of NIV in treatment of acute exacerbation 

of COPD (AECOPD), incorporating tasks promoting the necessary interprofessional 

collaboration among physicians, nurses, and respiratory therapists caring for these patients. 

This manuscript serves as a companion to our recently published paper. 1 The latter paper 

describes the implementation of our interprofessional evidence-based algorithm into clinical 

practice. The goal of the study is to foster appropriate uptake of NIV in patients with 

AECOPD. To do so, we use methods which showcase the interprofessionality required for 

NIV uptake.

NIV is guideline-recommended therapy for patients hospitalized with acute hypercapnic 

respiratory failure secondary to AECOPD.2,3 Furthermore, randomized controlled trials and 

meta-analyses show a reduced likelihood of mortality and endotracheal intubation in patients 

admitted with acute hypercapnic respiratory failure secondary to COPD exacerbation when 

NIV is instituted as a first-line intervention in conjunction with usual care.4–6 Despite the 

available evidence, opportunities exist to increase the uptake of this therapy. Prior studies 

suggest that efforts to increase NIV use in COPD exacerbation need to account for the 

complex and interprofessional nature of NIV delivery and the need for team coordination.7,8 

Successful application of NIV and improved patient outcomes is facilitated by involvement 

of the interprofessional team of physician, nurse, and respiratory therapist interacting 

effectively and with each team member contributing unique clinical skills in the ED, ICU, or 

intercare/stepdown unit.8
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Previously identified barriers to NIV use include perceived patient discomfort, whether the 

roles of interprofessional team members are truly understood, and whether interprofessional 

team training sessions occur in a manner which meet team needs (eg, live, in a classroom 

setting).8

Interprofessional collaboration occurs when two or more professions work together to 

achieve common goals or aims.9 Teamwork in health care is defined as a cohesive 

group with shared identity, clarity, interdependence, integration, and shared responsibility.10 

Ineffective teamwork and team communication in health care settings are associated with 

increased patient harm and sentinel events.11–14 Furthermore, there has been a call for 

more research in a multidisciplinary/interprofessional rather than a siloed approach to health 

care delivery, recognizing the risk in health care complexity and trend toward precision 

medicine.15

Intuitively, it makes sense that interprofessional teams bring more abilities, knowledge, 

skills, and resources to a clinical problem, but simply putting a team together is not enough. 

Teams composed of multiple disciplines or professions produce higher-level innovations 

when the team demonstrates a collaborative process marked not only by task orientation 

but also frequent interaction, participation from all involved in a safe space, and buy-in 

to a shared common vision.16 Effective teams have specific attributes including clarity of 

roles, goals, and responsibilities; inclusion; psychological safety; and self-reflection.17 A 

seminal study reported that physicians, respiratory therapists, and nurses must work together 

when selecting patients with AECOPD for NIV to achieve optimal clinical outcomes and 

decrease unnecessary intubation.18 The importance of promoting interprofessional team 

communication among physicians, nurses, and respiratory therapists caring for patients 

with AECOPD on NIV has been explored from the subject matter expert (SME) nurse 

perspective.19 Frequent patient assessment, novice nurses’ need for clinical support, team 

communication, and nursing education were themes identified from SME nurses caring 

for patients with AECOPD on NIV. Cognitive task analysis has been used to identify 

interprofessional team-based tasks important in the application of NIV in AECOPD.20 

Cognitive task analysis focuses on identifying key steps and decision points that contribute 

to development of best practice strategies at the point of care. Shared cognitive tasks 

pertaining to application of NIV in patients with COPD include completing a thorough 

patient assessment, formulating a care plan, and continuously monitoring patient status.

Study Design and Methods

We present the method used to develop an interprofessional team-based model for delivery 

of NIV in COPD exacerbation with the approach described herein inclusive of the necessary 

and essential interprofessional collaboration among physicians, nurses, and respiratory 

therapists through patient selection and initiation, titration, monitoring, and weaning of 

NIV. Although published reviews speaking to the management of NIV in acute respiratory 

failure mention the need for an experienced health care team,6 by specifying roles unique 

to clinical care team members, we present the first known evidence-based algorithm steeped 

in the realities of interprofessional care to guide patient selection, titration, monitoring, and 
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weaning of NIV in treatment of AECOPD. In this way, we aim to improve the uptake of 

NIV as part of the treatment for COPD exacerbation.

Study Design and Setting

This prospective observational study was conducted as part of a National Institutes of Health 

RO1 award to improve the uptake of NIV through interprofessional education.7 This study 

took place in a tertiary academic teaching hospital in the Northeastern region of the United 

States that takes care of approximately 450 patients with COPD per year. It was part of a 

larger study that recruited SME physicians, nurses, and respiratory therapists for the purpose 

of increasing the effective use of NIV to treat acute exacerbation of COPD.7 The University 

of Massachusetts Baystate Health institutional review board deemed the study appropriate 

for waiver of consent (Board No. BH-19–137).

Identifying Components of NIV Tasks

The algorithm development team included key stakeholders in the fields of hospital 

medicine, pulmonary medicine, pulmonary nursing, and respiratory therapy, versed in the 

subject of NIV. Multiple team meetings were held to identify and discuss key elements 

of patient selection and initiation, titration, monitoring, and weaning of NIV. As a starting 

point, the algorithm development team used an unpublished algorithm provided by one 

author (N. S. H.) speaking to the application of NIV for acute respiratory failure. The 

algorithm for application of NIV for AECOPD underwent at least 12 iterations before being 

finalized.

Multiple guidelines were consulted including current society guidelines,2 American 

Thoracic Society documents,21 Cochrane Library reviews,5 quality guidelines,22 and 

selected review articles.6 Review articles pertaining to specific clinical situations (eg, 

palliative care,23 high-intensity NIV24) were included. Papers focusing on use of high-flow 

nasal cannula in acute respiratory failure2,3,25 and patient-ventilator interactions26–30 were 

reviewed. Additional references pertaining to NIV in acute hypercarbic respiratory failure 

secondary to AECOPD can be found in our companion paper.1

Identifying Roles of Physician, Nurse, and Respiratory Therapist

Recruitment: SME31 physicians, nurses, and respiratory therapists were recruited from 

the ED, intercare/stepdown units, and rapid response team to gather information about their 

experience related to caring for patients experiencing COPD exacerbation incorporating 

NIV as part of the treatment plan. Additional detail for recruitment can be found in a 

prior publication from the study group.20 Directors and managers of these respective groups 

were asked to provide names of SME or peer role models with superior knowledge of 

NIV in AECOPD. Identified SMEs were invited for an interview by a recruitment email 

including a copy of the study information sheet sent by members of the research team. It 

was decided a priori to interview a minimum of five participants per role.32 Characteristics 

of SME interviewees are summarized in Table 1. Crispen and Hoffman,31 using findings 

from expert systems and cognitive task analysis, concluded that knowledge elicitation or 

task decomposition can be conducted with three individuals who qualify as genuine experts.
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Case Scenario: The scenario discussed in SME interviews involved a patient experiencing 

a severe COPD exacerbation defined by the Global Initiative for Chronic Obstructive Lung 

Disease guidelines,33 namely an acute event characterized by a worsening of respiratory 

symptoms beyond normal day-to-day variations and leading to a change in medication. 

Global Initiative for Chronic Obstructive Lung Disease guidelines support prompt treatment 

with bronchodilators, glucocorticoids, antimicrobials and/or antivirals when appropriate, 

and supplemental oxygen targeting saturation of peripheral oxygen of 88% to 92%. The 

scenario discussed is as follows: “The patient has severe COPD; is already receiving oxygen, 

bronchodilators, steroids, and antibiotics if needed; and is in respiratory distress. How do 

you decide if the patient should be placed on NIV and who do you contact?”

SME Interviews and Guide: Semistructured interviews were conducted by trained 

members of the research team (including K. L. R.) to identify thought process applied 

in the care of patients experiencing AECOPD based on the case scenario. Interviewees 

were asked (1) to describe their step-by-step approach to assessing and deciding further 

action for the patient in severe respiratory distress (eg, advocating for a trial of NIV 

vs invasive mechanical ventilation) and how they care for a patient on NIV, (2) to 

identify cues or patterns overlooked by a novice that could signal worsening respiratory 

distress and might require escalation of care, and (3) to describe the level of support and 

collaboration experienced with colleagues from other professions. Interviews were 60 min 

in duration and occurred via video conference or telephone. In-person interviews were part 

of the original plan; however, because the study plan spanned the COVID-19 pandemic, 

interviews had to be conducted via video and telephone in compliance with mandates set 

by the Centers for Disease Prevention and Control during the pandemic. The Consolidated 

Criteria for Reporting Qualitative Research checklist (e-Appendix 1) were followed.34 All 

interviews were recorded, transcribed, returned to interviewees for comment/correction, and 

deidentified for subsequent analysis.

The interview guide published as part of a prior publication from this study group20 went 

through several iterations. Initially, questions were developed by members of the study 

team with expertise in internal medicine and pulmonary medicine (including M. J. S. F.). 

Subsequently, a member of the study team with expertise in human factors and qualitative 

approaches (A. M. H.) reviewed a draft of these questions. Finally, the interview guide was 

piloted with two members of the study team (including M. J. S. F.) and two physicians 

external to the study team to check for understanding. Questions were modified for clarity, 

redundant wording was eliminated, and content from several questions was consolidated to 

improve the flow of questions during the interview.

Data Analysis: Interview transcripts were reviewed alongside the recording for 

deidentification and accuracy. Interviewees were then sent a copy of the initial results in 

aggregate and were asked to provide a response, including any corrections. Data saturation 

was achieved as it became apparent that no novel information was extracted from the 

interviews from our center.

Two independent trained reviewers (M. J. S. F. and C. D. C.) subsequently analyzed 

transcripts using deductive thematic analysis,35 which provides a flexible and pragmatic 
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approach to collecting and analyzing narrative accounts in a rich and detailed way. 

Deductive thematic analysis adopts a framework approach that is applied preinterview, when 

the researcher identifies issues to be investigated while maintaining flexibility to allow new 

themes to be uncovered. Themes were organized along the core components of the perfect 

medical team framework, which stipulates patient-centeredness, roles and responsibilities, 

teamwork among the clinical care team, and interdependent tasks as core components for 

successful clinical teams.36 The six-phase guide by Braun and Clarke35 is as follows: (1) 

familiarization with data, (2) generation of initial code, (3) search for themes, (4) review 

of themes, (5) definition and names of themes, and (6) production of the report. The final 

analysis consisted of using selected extracts from the interviews and relating them back 

to research questions. Because the overall purpose of the current paper is to provide a 

more clinically relevant summary of the work, greater depth on this method, including 

step-by-step processes for data analysis and validation of qualitative data, is provided in the 

paper on cognitive task analysis for this study group.20

Results

A total of 21 SMEs participated in the interviews: a total of seven physicians including four 

hospitalists and three ED physicians, nine registered nurses including three ED nurses, three 

intercare/stepdown floor nurses, and three rapid response team nurses, and five respiratory 

therapists (Table 1).

Major SME Interview Themes

Teamwork Among Clinical Team Members Comes First: The importance of 

interprofessional team interaction and communication when managing patients on NIV was 

expressed by SME interviewees. Working as a team means more than gathering in the 

same workspace. Collaboration and communication with other team members is important 

from the initial patient assessment through development and execution of a plan of care. 

Representative quotes speaking to the importance of team are subsequently included.

Emergency room physician 1 stated the following:

So, I like to be collaborative . . . for two reasons. One is that sometimes someone 

comes up with a really good idea, which never crossed my mind, and I am always 

surprised how frequently that happens. The other reason is that frequently I am not 

available to assess the patient so I would like to have a conversation with everybody 

as to what I think is going on and what I am concerned about so they can act as my 

proxy.

Floor registered nurse 1 stated the following:

For me . . . the team approach is best because you get the information right then and 

there. The pulmonologist is the best resource for these patients. Respiratory and 

RRT [rapid response team] nurses are a great resource as well. We have residents 

that are on our unit and the attendings, so, I like to have everyone here. I try to get 

them to come as soon as you see a problem . . . it works better.

Respiratory therapist 5 stated the following:
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I believe we should all be present for the initial evaluation and physical assessment 

of the patient . . . and come to a plan between nursing and physician and therapist. 

We all talk about what the patient looks like now and what we expect the patient 

to look like in a relatively short period of time and come up with a plan of whether 

to keep on NIV or intubate the patient . . . if the patient is not doing well, I like to 

be called back along with the physician and we might make a different plan from 

there.

Include the Patient in the Team: Given the emphasis on shared decision-making, 

patient engagement, and patient buy-in, an important member of the team is the patient. 

Interviewees expressed that patients, families, and caregivers should be routinely brought 

into the discussion during the patient selection and initiation process as part of the process to 

improve uptake and compliance with NIV.

Respiratory therapist 3 stated:

We need the patient’s compliance . . . if we just start doing what we need to do 

without letting the patient in on the plan, then there is more resistance, that is a time 

lapse that we could have dropped if we just included the patient with what we were 

doing . . . we communicate with the doctor during our time with the patient . . . so 

the doctor can see the benefit of including the patient.

Roles and Responsibilities: Both shared and unique responsibilities of interprofessional 

team members were identified throughout the process of NIV initiation, titration, 

monitoring, and weaning. Selected physician, nurse, and respiratory therapist responsibilities 

(Fig 1, Table 2) were extracted from SME interviews pertaining to patient assessment, setup 

of NIV including alarms and settings, recognizing signs of deterioration, recognizing signs 

of respiratory improvement, escalation of care, and patient education.

Putting It All Together: Integration of Interprofessional Team Roles With Steps of NIV 
Delivery: the Final Product

The resources used to build the foundation for our evidence-based NIV guideline speaking 

to patient selection and initiation, titration, monitoring, and weaning of NIV in treatment 

of AECOPD were identified. Major themes from SME interviews were incorporated into 

the algorithm as tasks identified for physicians, nurses, and respiratory therapists. The final 

NIV interprofessional team algorithm informs all members of the interprofessional team 

with practical information during the steps of NIV patient selection and initiation, titration, 

monitoring, and weaning in AECOPD.

Discussion

An Opportunity for Education

Knowledge of evidence-based best practice and cooperation between different caregiver 

groups may not necessarily translate to improved bedside clinical care. This issue was 

addressed by identifying the roles of the physician, nurse, and respiratory therapist from 

SME interviews, then integrating this information into the NIV algorithm. We then took this 
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knowledge one step further and delivered a training program to identified physician, nurse, 

and respiratory therapy champions from various hospital systems as part of a larger National 

Institutes of Health grant with the aim of increasing uptake of NIV as part of treatment for 

AECOPD. Although a detailed description of this education program is out of the scope of 

this paper, real-time development of a plan of care at the bedside as part of a collaborative 

discussion between physicians, nurses, and respiratory therapists was thought to be the most 

effective way to manage a patient on NIV. Each member of the interprofessional team 

contributes a different palette of clinical skills to the management of patients with AECOPD. 

Therefore, this education was not simply task oriented but also incorporates features of 

collaborative best practice (Fig 2), incorporates interprofessional team communication, and 

supports autonomous function of each profession when appropriate.

Limitations

The SME interview data used to build the interprofessional team roles and responsibilities of 

the algorithm reflect the subjective views of the interviewees from a single medical center. 

Because scope of practice varies regionally and institutionally, further study is needed 

to better understand the roles of physicians, nurses, and respiratory therapists and their 

educational needs pertaining to NIV use in AECOPD across a variety of institutions where 

scope of practice may vary.

Interpretation

We describe a method for developing an evidence-based algorithm for delivery of NIV 

in AECOPD inclusive of the necessary interprofessional collaboration among physicians, 

nurses, and respiratory therapists at a tertiary medical center. The effect of interprofessional 

team collaborative practice in consistently promoting patient safety and positive outcomes 

pertaining to the use of NIV in AECOPD remains an area for further study.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Take-home Points

Study Question:

We sought to develop an evidence-based interprofessional algorithm to apply noninvasive 

ventilation (NIV) in acute exacerbation of COPD (AECOPD) to improve the appropriate 

utilization of NIV in AECOPD.

Results:

We present an interprofessional team-based algorithm for delivery of NIV in AECOPD 

inclusive of patient selection and initiation, titration, monitoring, and weaning of NIV. 

The goal is to increase appropriate uptake of NIV in the AECOPD population.

Interpretation:

The identified roles and responsibilities of an interprofessional team could be integrated 

into an interprofessional education program pertaining to use and management of NIV 

for patients with AECOPD emphasizing collaborative best practice, interprofessional 

team communication, and support of professional autonomy when appropriate.

Farmer et al. Page 11

CHEST Pulm. Author manuscript; available in PMC 2024 November 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1 –. Responsibilities of IP team members delivering care to patients with acute 
exacerbation of COPD on NIV. ABG = arterial blood gas; IP = interprofessional; NIV = 
noninvasive ventilation; RT = respiratory therapist.
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Figure 2 –. Factors that challenge and promote interprofessional teamwork and positive 
outcomes. At the center of the diagram is the team. Listed are challenges to and factors that 
promote interprofessional teamwork and expected outcomes of interprofessional teamwork. 
(Data from Stoller17).
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TABLE 1]

Characteristics of Subject Matter Expert Interviewees

Profession (No. Interviewed) Years in Current Position Years of Service

ED physician (3) 11 (7–36) 15 (7–36)

Hospitalist (4) 13.5 (10.5–14.5) 14 (10.5–15.5)

ED nurse (3) 13 (7–19) 14 (10–19)

Floor nurse (3) 17 (2–25) 22 (2–32)

Rapid response nurse (3) 3 (3–9) 22 (20–35)

Respiratory therapist (5) 11 (8–14) 21 (14–24)

Values are reported as No. and median (25th-75th percentile), unless otherwise indicated.
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