A Core Outcome Set for Research Evaluating
Interventions to Enable Communication in
Patients With an Artificial Airway: An International
Delphi Consensus Study (Comm-COS)

OBJECTIVES: Ciritically ill adults requiring artificial airways experience profound
communication deficits. Studies of interventions supporting communication re-
port disparate outcomes, creating subsequent challenges in the interpretation of
their effectiveness. Therefore, we aimed to develop international consensus for a
communication core outcome set (Comm-COS) for future trials of communication
interventions in this population.

DESIGN: 1) Systematic review, 2) patient/family interviews, 3) two-round mod-
ified Delphi, and 4) virtual consensus meetings with a final voting round. A multi-
disciplinary expert steering committee oversaw all stages.

SETTING: Interviews and consensus meetings were conducted via videoconfer-
encing. Digital methods were used for Delphi and final Comm-COS voting.

SUBIJECTS: Three stakeholder groups: 1) patient and family members with lived
experience within 3 years, 2) clinicians with experience working in critical care,
and 3) researchers publishing in the field.

INTERVENTION: None.

MEASUREMENTS AND MAIN RESULTS: We identified 59 outcomes via
our systematic review, 3 unique outcomes from qualitative interviews, and 2 out-
comes from our steering committee. Following item reduction, 32 outcomes were
presented in Delphi round 1; 134 participants voted; 15 patient/family (119%),
91 clinicians (68%), and 28 researchers (21%). Nine additional outcomes were
generated and added to round 2; 106 (819%) participants voted. Following com-
pletion of the consensus processes, the Comm-COS includes seven outcomes:
1) changes in emotions and wellbeing associated with ability to communicate, 2)
physical impact of communication aid use, 3) time to functional communication, 4)
ability to communicate healthcare needs (comfort/care/safety/decisions), 5) con-
versation agency, 6) ability to establish a communication connection to develop
and maintain relationships, and 7) acceptability of the communication intervention.

CONCLUSIONS: This is the first COS to specifically focus on communication
for critically ill adults. Limitations for operationalization include selection of meas-
ures to use with these outcomes. Identification of suitable measures and adoption
of the Comm-COS in future trials will help establish effective interventions to ame-
liorate the highly prevalent and negative experience of communicative incapacity.

KEYWORDS: airway management; clinical trials; communication; core outcome
set; critical care

or critically ill patients requiring an artificial airway (i.e., endotracheal or
tracheostomy tube), establishing and maintaining communication is par-
ticularly challenging (1, 2). Effective communication in this population
has recently been defined, via an international multiprofessional consensus, as
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Question: What outcomes should be included in
a core outcome set for future trials enabling com-
munication for critically ill adults with an artificial
airway, with or without mechanical ventilation?

Findings: Following a rigorous multiple stake-
holder study process including a systematic re-
view, qualitative interviews, two-round Delphi, and
consensus meetings; seven outcomes were in-
cluded in the final communication core outcome
set (Comm-COS).

Meaning: The Comm-COS provides a minimum
outcome set for researchers to use in all future
communication trials, which will increase the con-
sistency of the evidence base enabling better un-
derstanding of effective interventions.

. J

the degree in which a patient can initiate, impart, re-
ceive, and understand information, and can range from
an ineffective to effective exchange of basic to complex
information between the patient and the communica-
tion partner(s) (3). Barriers to effective communica-
tion are multifactorial and include: loss of voice due to
the artificial airway, muscular weakness, acute cogni-
tive changes, the ICU environment, and lack of access
to effective communication interventions to meet di-
verse communication needs (1, 4-7). These challenges
to communication are key stressors for patients (2, 6,
8). Ineffective communication has negative outcomes
including emotional distress, unrecognized pain and
delirium, misinterpretation of messaging, and reduced
ability to be involved in healthcare decisions (2, 6,
9-14). Furthermore, negative outcomes persist be-
yond the ICU admission itself, with patients reporting
persistent communicative deficits including ongoing
changes to voice and cognitive deficits affecting com-
municative abilities following hospital discharge (15).
For patients with artificial airways, a variety of
interventions (e.g., one-way speaking valve) and al-
ternative and augmentative communication (AAC)
exist, with new options emerging with advancing tech-
nology and artificial intelligence (e.g., SRAVLai-arti-
ficial intelligence for lip reading). Despite the range of
low-tech AAC (e.g., writing equipment, communica-
tion boards) to high-tech AAC (e.g., speech generat-
ing devices, using direct access, switches, or eye-gaze)
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that might be made available, the evidence for effec-
tive interventions to enable communication for criti-
cally ill patients with an artificial airway is limited (16).
Heterogeneity across studies of selected outcomes and
use of measures with untested psychometric properties
contributes to difficulty in synthesizing the evidence to
date to provide guidance for clinicians (16, 17).

Coreoutcomesets (COS) aim to standardize outcome
reporting by identifying outcomes perceived to be fun-
damental for measurement in trials of a specific interest
area. Study outcomes are processes or events hypothe-
sized to be modified by an intervention and are used in
trials to compare the effects of different interventions
(18). Outcomes included in a COS should be relevant
and important to patients, clinicians, key decision-
makers, and researchers maximizing the uptake and
use of COS across studies and increasing compara-
bility of findings (18, 19). Although there is increasing
acceptance of the importance and value of COS within
critical care, to date there are only a small number de-
veloped (20), and none specifically focusing on com-
munication. The aim of this research was to establish
a Communication COS (Comm-COS) for studies of
interventions designed to enable communication in
critically ill adults requiring an artificial airway with or
without mechanical ventilatory support.

MATERIALS AND METHODS

The Comm-COS was developed in four stages: 1)
systematic review of outcomes published in peer
reviewed literature, 2) semi-structured interviews
with patients and family members, 3) two-round
online modified Delphi with international repre-
sentation, and 4) a series of four virtual consensus
meetings with a final round of anonymous voting.
The Comm-COS was developed and registered with
the Core Outcome Measures in Effectiveness Trials
(COMET) Initiative (http://www.comet-initiative.
org/Studies/Details/1671), and endorsed by the U.K.
Intensive Care Society (ICS), the European Society
of Intensive Care Medicine (ESICM), and ICUsteps.
All stages of the Comm-COS development were con-
ducted according to the COMET Handbook (21)
and are reported following the Core Outcome Set-
STAndards for Reporting (22). All aspects of the
Comm-COS study were reviewed and approved by
the University of Technology Sydney Ethics Review
Committee on May 26, 2021 (ID: ETH21-5966;
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Study name: Development of a Core Outcome
Measurement Set for Studies of Interventions to
Enable Communication in Adults Requiring an
Artificial Airway With or Without Mechanical
Ventilatory support). All study procedures followed
were in accordance with the ethical standards of
the responsible committee on human experimenta-
tion (institutional or regional) and with the Helsinki
Declaration of 1975.

PARTICIPANTS

Steering Committee

We convened an international expert steering com-
mittee (ESC) with invitations sent to ten identified
content experts. We invited experts with a record of
critical care clinical experience and publications in
the peer reviewed literature on enabling communi-
cation in critically ill patients (clinician researchers),
or lived experience communicating with an artificial
airway (patients/family members). The 10 members of
the international multidisciplinary steering committee
were clinician researchers (n = 9), and patients/family
members (n = 1). Clinician researchers represented
nursing, medicine, physiotherapy, and speech lan-
guage pathology professions from Australia, Canada,
The Netherlands, United Kingdom, and United States
of America. The Comm-COS steering commit-
tee endorsed the study protocol and were consulted
throughout the Comm-COS development.

Participants for Semi-Structured Interviews,
Delphi and Consensus Meetings

Using purposive sampling, we recruited participants
to three stakeholder groups: 1) patients and family
members, 2) clinicians, and 3) clinician researchers.
We used multiple recruitment strategies including
social media via Twitter, Intensive Care Professional
Society email/newsletters and webpages (e.g., ICS and
ESICM), patient advocacy groups (e.g., ICUsteps in
the United Kingdom), clinical networks (e.g., Trache
Clinical Education Network), emails to personal and
professional contacts, and snowballing methods (23).
Inclusion criteria were: “patients and family mem-
bers”: 1) adults older than 18 years who had an artifi-
cial airway in the previous 3 years, 2) family members
or friends (communication partners) of an individual
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who required an artificial airway, 3) members of a
patient user/support group. “Clinicians” 1) eligible
for membership/registration of their designated pro-
fessional society, 2) at least 2 years clinical experi-
ence working with people with an artificial airway.
“Researchers” 1) national standing or published re-
search relevant to the field. For pragmatic reasons, as
the research was conducted in English, all participants
were required to understand, read, and speak English.
There were no exclusion criteria.

Evidence Review

We conducted a systematic review of outcomes re-
ported in published trials to commence the Comm-
COS item generation process. This systematic review
followed the Preferred Reporting Items for Systematic
reviews and Meta-Analyses guidelines (24) and was
registered prospectively on Open Science Framework
(https://osf.io/pkzy9). In brief, our search strategy
combined the search strategies of two recently pub-
lished reviews on communication aids for critically
ill patients with artificial airways (7, 17). We then
searched five databases to identify studies published
from March 2019 to September 2021. Two authors
(A.ES.,R.S.) independently screened citations, and full
text papers (A.ES., R.S.), with a third resolving any dis-
agreements (L.R.). Five researchers (in pairs) (A.ES.,
ALS, LI, RS., AM.) independently extracted data
using a purpose designed data extraction tool devel-
oped by the review team, all extractions were addi-
tional verified by one author (R.S.). All studies in the
two reviews (7, 17) were also reviewed for inclusion
and selected if they reported outcomes and measures
used to evaluate a communication intervention.

Patient and Family Interviews

An experienced researcher (A.ES.) conducted inter-
views via videoconference (Zoom) using a semi-
structured interview guide with questions focusing
on the identification of outcomes, the experience
of communicating with an artificial airway, most
important communication messages, and the com-
municative context including communication part-
ners. Interviews were digitally recorded, transcribed
verbatim, and analyzed using content analysis (25),
with verification by a second experienced researcher
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Outcome Item Generation N = 64
Systematic review = 59
Interviews only = 3
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|

Item reduction (n = 32)
Redundant/overlapping outcomes n=32

v

Round 1 (n=32 outcomes)

some overlapping
of concepts (e.g.,
depression and
frustration ~ were
combined as the
outcome “negative
emotions”) (Fig. 1).
We further refined
the outcome list
and lay descriptions

provider

family and friends
¢ Communication content

* Time to phonation; intelligible speech or functional communication
¢ Ability to develop and maintain relationships with healthcare providers;

Outcomes suggested in Round 1 (n=9) following feedback
e Adverse events as a result of communication intervention

* Frequency of referrals in relation to communication

e Frequency of provision of communication aid committee. We then

* Duration of use of communication device Categorized the out-

+ Negative emotions experienced by healthcare providers in relation to
being unable to understand communication attempts

* Emotional wellbeing = this is referring to patient; family and healthcare COMET Outcome

from the steering

come list using the

Classification

Taxonomy domains
to generate the
Delphi round 1

A 4

Round 2 (n=41 outcomes)

questionnaire (26).
Outcome domains

Outcomes with <70% rating as critical for inclusion by all 3 stakeholder
groups (n=22) random order to

were presented in

A 4

Consensus meeting (n=22 outcomes)

minimize selection
bias.
We followed

Outcomes ranked as excluded from COS (n=4) a two round
v Outcomes combined in COS (n=18)

Delphi process

provider
*  Physical impact of communication aid use (e.g., pain, fatigue)
Time to functional communication

and facilitators)

Comm-COS Core outcome set (n=7 outcomes)
e Changes in emotion and wellbeing associated with ability to communicate (patient, family, or healthcare

using the bespoke
DelphiManager

(V5.0 software;
COMET initia-

& Ability to communicate health care needs (comfort/care/safety/decisions) tive, Liverpool,

e Conversation agency —i.e., ability to engage and participate in a two-way communication exchange United Kingdom),

. Abll!ty for communlcatlen connection to develop and maintain relationships with healthcare providers, Participants self-
family, and friends i K .

e Acceptability of the communication intervention (concepts of ability to use, ease, effort, satisfaction, barriers, identified their pre-

ferred stakeholder

Figure 1. Outcome selection processes. COS = core outcome set.

(L.R.), to identify outcomes for inclusion in the first
Delphi round.

Modified Delphi

To inform the Delphi round 1, we removed duplicate
outcomes and combined those for which we perceived

Critical Care Medicine

group, within the
inclusion  criteria
for patient/family
member, clinician, or researcher; providing demo-
graphic data on Delphi commencement. Participants
were asked to rate the importance of each outcome
using the Grading of Recommendations Assessment,
Development and Evaluation Scale. In this 9-point or-
dinal scale, a score of 1-3 is considered not important,
a scores 4-6 important but not critical, and a score of
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7-9 important and critical. Participants were offered
an option of scoring an item not applicable, which did
not carry an importance score. Participants could also
suggest additional outcomes for consideration in sub-
sequent rounds.

On round 1 completion, the calculations were made
of the proportion of participants scoring each outcome
in the three importance categories as well as the me-
dian (interquartile range) scores overall and for each of
the three stakeholder groups. Histograms were created
to display the data visually for round 2. We considered
all additionally suggested outcomes against the defini-
tion of an outcome, and decisions on inclusion/exclu-
sion were reviewed by the steering committee.

In round 2, participants were presented with their
round 1 rating of each outcome and a histogram
displaying the ratings of each stakeholder group.
Participants were asked to repeat the rating process,
considering their prior scores and the feedback on
scoring from the stakeholder groups. Participants were
requested to provide a rationale if their rating of im-
portance had moved from one importance category
to another compared with the prior round. All out-
comes suggested and added to round 2 were rated on
two occasions by participants in line with aforemen-
tioned methods. Each Delphi round was open for 8
weeks, with participants receiving a maximum of three
reminders before round closure.

Consensus Meetings

We held a series of four consensus meetings, timed to
accommodate various time zones, with all voting par-
ticipants in the Delphi invited to attend one meeting
option. Each meeting was moderated by a minimum
of two steering group members, digitally recorded,
and transcribed. Using a modified nominal group
technique (27), we first presented outcomes scored be-
tween 7 and 9 by greater than or equal to 70% and be-
tween 1 and 3 by less than 15% of participants across
all stakeholder groups. We then held rounds of iterative
discussions to rank outcomes using Google Jamboard
(Google) as a visual facilitator. In subsequent meetings
after iterative group discussion, the results of prior con-
sensus meetings were presented, to enable a collabora-
tive consensus discussion approach across meetings.
Lastly, the meeting results were summarized into a
Word document which was distributed via email with
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a final request to vote using the Research Electronic
Data Capture (Vanderbilt University, Nashville, TN)
survey (28) on the selected outcomes for inclusion in
the COS. A priori, we selected a criterion of greater
than or equal to 50% of participants to vote yes for an
outcome to be included in the Comm-COS (29, 30).

RESULTS

Item Generation Phase

Our systematic review identified 22 papers meeting
our inclusion criteria (Fig. 2). From these, 59 outcomes
were identified (Table E1, http://links.lww.com/CCM/
H556). In total, there were 14 outcomes identified
from interviews (average length of interview 51 min)
with 15 former patients or family members (Table 1),
with three of these outcomes being unique from those
identified in the systematic review. Following review
and iterative discussions with the project’s steering
group, we included 32 outcomes across 11 COMET
taxonomy categories in the Delphi round 1 (Table E2,
http://links.lww.com/CCM/H556).

Consensus Building Phase

We recruited 134 Delphi participants: 15 (11%) former
patients or family members, 91 (68%) clinicians, and 28
(21%) researchers (for demographic characteristics, see
Table 2). Of the 32 outcomes provided, 13 (40%) met
the a priori criterion for COS inclusion (Table E2, http://
links.Iww.com/CCM/H556). In this phase, participants
suggested 70 additional outcomes. Following review by
the steering committee applying the selection criteria, 9
of these were included as outcomes for Round 2 (Table
E3, http://links.Iww.com/CCM/H556).

In total, 106 (81%) of the round 1 participants took
partin round 2: 9 (8%) former patients or family mem-
bers, 73 (69%) clinicians, and 24 (22%) researchers. Of
the 41 outcomes provided in round 2, 22 (54%) met
COS inclusion criteria (Table 3; for scores across all
outcomes and groups, see Table E4, http://links.lww.
com/CCM/H556). We identified scoring differences
across the stakeholder groups for three outcomes; with
only the patient and family group rating speech intel-
ligibility as critical for inclusion, and only the clinician
group rating use of physical restraint and fatigue re-
lated to the communication intervention as critical for
inclusion.
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Figure 2. Preferred Reporting Items for Systematic reviews and Meta-Analyses flowchart.

In total, 24 participants (3 [13%] patients, 14 [58%]
clinicians, and 7 [29%] researchers) attended con-
sensus meetings. Of the 22 outcomes presented, 4 were
excluded: mortality, prevalence of delirium, presence
of agitation, and health-related quality of life. Across
the consensus meetings, there were robust discussions
and agreement that while these outcomes are impor-
tant to measure in a critical care population gener-
ally, as outcomes they should not be included in the
minimum outcomes in studies evaluating the effect
of a communication intervention. Other outcomes
were grouped together (e.g., negative emotions, pos-
itive emotions and wellbeing were combined to form

Critical Care Medicine

changes in emotion and wellbeing associated with
ability to communicate). Final voting on seven out-
comes by 19 of 24 consensus meeting participants (pa-
tient 16%, clinician 63% and researchers 21%) resulted
in near total agreement 18 of 19 (94.6%) in the seven
outcomes to include in the Comm-COS (Fig. 1). The
final Comm-COS included: 1) changes in emotions
and wellbeing associated with ability to communicate
(patient, family or healthcare provider), 2) physical
impact of communication aid use (e.g., pain, fatigue),
3) time to functional communication, 4) ability to
communicate healthcare needs (comfort/care/safety/
decisions), 5) conversation agency (ability to engage
e455

www.ccmjournal.org

Copyright © 2024 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.



Freeman-Sanderson et al

TABLE 1.

Outcomes ldentified by Patients and Families With Lived Experience

Outcome (N = 15 Participants)

n (%)

Communication ease/effort
Negative emotions associated with inability to communicate

Ability to communicate in a manner that means my intentions and needs are understood by my

communication partner(s)
Ability to participate in a conversation on my chosen topic
Ability to communicate my care, comfort, and safety needs
Positive emotions due to ability to communicate?
Ability to communicate at a normal speed?
Satisfaction with communication intervention
Ability to participate in care decision-making?
Ability to gain attention (of my care team/family member)?

Ability to generate audible voice (intervention specific)

Ability of the patient to communicate when they want to, that is, availability of device

Fatigue related to a communication intervention

Pain or discomfort related to use of communication intervention

15 (100)
15 (100)
14 (93)

14 (93

12 (80

12 (80
9 (60
7 (47)
6 (40)
6 (40)
5 (33)
4 (27)
4 (27)
1 (6)

)
)
)
)

®Not identified in the systematic review.

and participate in a two-way conversation exchange),
6) ability to establish a communication connection to
develop and maintain relationships with healthcare
providers; family and friends, and 7) acceptability of
the communication intervention (concepts of ability to
use, ease, effort, satisfaction, barriers, and facilitators).
Expanded definitions of the Comm-COS are outlined
in Table 4.

DISCUSSION

This is one of the first studies to establish a COS spe-
cific to interventions promoting communication
for critically ill adults with an artificial airway, with
and without mechanical ventilation. Enabling and
empowering patients to effectively communicate is a
basic human right (31), and indeed a pillar of the hu-
manization of care in ICU (32) and is often included
as pivotal in enhancing safety standards for hospitals
globally (33, 34). Seven outcomes achieved final con-
sensus including: 1) changes in emotions and well-
being associated with ability to communicate, 2)
physical impact of communication aid use, 3) time to
functional communication, 4) ability to communicate
healthcare needs (comfort/care/safety/decisions), 5)
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conversation agency, that is, ability to engage and
participate in a two-way communication exchange,
6) ability to establish a communication connection
to develop and maintain relationships with health-
care providers, and 7) acceptability of the commu-
nication intervention (includes concepts relating to
ability to use, ease, effort, satisfaction, barriers, and
facilitators). These outcomes reflect the dynamic and
complex elements of communication that span across
body structure, activities, and participation elements
of the International Classification of Functioning,
Disability and Health (35).

Following COMET guidance and oversight by a
multidisciplinary and patient steering committee, we
generated Delphi outcomes from a systematic review
and qualitative interviews with patients and families
with lived experience. The generation of outcomes
from lived experience in critical care is crucial as
these interventions are delivered to patients, and it is
vital to consider what is important to them (36). The
Comm-COS considers the dynamic nature of com-
munication with the inclusion of outcomes relevant to
the content, purpose, and wider personal goals (e.g.,
establishing social connection and sense of identity) of
communication. The highest ranked outcome across
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TABLE 2.
Participant Characteristics
Patient and family interviews (N = 15) n (%)
Patient 10 (66)
Family 5 (33)
Delphi (N = 134) n (%)
Gender (male) 31 (23)
Age (yr)
<30 8 (6)
30-50 87 (65)
>50 39 (29)
Country/continent of residence
Canada 11 (8)
Europe 17 (13)
Australia or New Zealand 45 (34)
United Kingdom 29 (22)
United States 25 (19)
Asia 6 (4)
Other 1(1)

Involvement with people requiring a breathing tube

Person/family member/friend 15 (11)

Clinician 91 (68)
Researcher 28 (21)
Profession of healthcare participants®
Physician 20 (17)
Nurse or nurse practitioner 26 (22)
Speech Language Therapist 58 (49)
Physical; occupational; or respiratory 14 (12)
therapist
Years of experience working with people with a breath-
ing tube®
2-5 yr 16 (14)
6-10 yr 19 (16)
>10yr 83 (70)
Consensus meetings (N = 24) n (%)
Patient and family 3(13)
Clinician 14 (58)
Researcher 7 (29)

2Data complete for 118 participants.

all stakeholder groups was the ability to communi-
cate healthcare needs (i.e., comfort/care/safety/deci-
sions). This outcome aligns with previously published
evidence reporting diverse communication needs of

Critical Care Medicine

critically ill patients with an artificial airway (11, 13,
37, 38) and the need for patient communication that is
understood by communication partners. Additionally,
outcomes pertaining to a sense of personal connection
and wellbeing were recognized as core. This affirms the
role of effective communication with a sense of iden-
tity, increased engagement in healthcare, and concept
of recovery (11, 39).

During the final iterative consensus processes, sev-
eral outcomes were condensed including “ability to use
the provided communication aid,” “communication
ease/effort,” and “satisfaction with communication”
into acceptability of the communication intervention
as these concepts were considered under the broader
construct of acceptability (Table 4) (40). Similarly, out-
comes describing either positive or negative emotions
were condensed. During the consensus discussions,
participants acknowledged emotions occur along a
continuum and nominating only a singular positive
or negative emotion associated with enabling commu-
nication was too restrictive. This resulted in the out-
come changes in emotions and wellbeing associated
with ability to communicate. Although there was some
variation in the discussion content at consensus meet-
ings, there were similarities regarding groupings/com-
bination of outcomes across the consensus meetings.
For future trials enabling communication, researchers
are not restricted to using only outcomes nominated
for the Comm-COS. Researchers can use additional
outcomes relevant to their intervention. These may in-
clude process (e.g., documentation of communication
method), economic (e.g., cost), cognitive status (e.g.,
delirium), or implementation (e.g., number of inter-
vention sessions delivered) outcomes.

The Comm-COS is suitable for future trials of inter-
ventions enabling communication for critically ill
patients with an artificial airway including both endo-
tracheal and tracheostomy tubes. Widespread use of
the Comm-COS has the potential to optimize compar-
ison of interventions with outcomes that are relevant
to all stakeholders. Although the guidance of what to
measure has been established, the next stage we will
undertake is how to measure these outcomes with
consideration of tools, timing of measurement, and
who they should be collected from (i.e., patient, family
members, and healthcare providers) (41). Until this
second step is completed, researchers should use the
Comm-COS outcomes and select measures considered

e457

www.ccmjournal.org

Copyright © 2024 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.



Freeman-Sanderson et al

TABLE 3.

Round 2 Delphi Scores Meeting Core Outcome Set Inclusion Criteria

Outcomes-Overall Participants (N = 106)

Median (Interquartile Range) Critical (%)

Ability of the patient to communicate when he/she wants to (i.e

availability of aid/device)
Ability to communicate care; comfort; and safety needs

Ability to gain attention (of care team/family member)

Ability to participate in and direct a conversation (i.e., two-way

exchange)
Ability to communicate to participate in care decision-making
Ability to use the provided communication aid/device
Communication ease/effort

Barriers and facilitators to communication

Ability to communicate in a manner that means intentions and

needs are understood by communication partner(s)

Pain or discomfort related to use of a communication intervention

Negative emotions associated with inability to communicate
Positive emotions associated with ability to communicate
Satisfaction with communication intervention

Acceptability of the communication intervention
Health-related quality of life

Delirium prevalence

Presence of agitation

Mortality

Adverse events as a result of communication intervention?

Emotional wellbeing—this is referring to patient; family and health-

care provider?

Time to phonation; intelligible speech or functional communication?

Ability to develop and maintain relationships with healthcare
providers; family and friends®

8 (7-9) 97
9 (8-9) 99
9 (7-9) 93
8 (7-9) 91
9 (8-9) 97
9 (8-9) 96
7 (7-8) 76
7 (7-8) 75
8 (7-9) 92
75 (7-8) 82
8 (7-9) 90
8 (7-9) 81
8 (7-9) 92
8 (7-9) 87
8 (7-9) 89
7 (7-8) 78
7 (6-7) 78
8 (7-9) 75
8 (7-9) 91
7 (7-8) 83
7 (6-8) 70
7 (7-8) 87

2Eighty-two participants (56 clinicians, 7 patient/family, 19 researchers) voted on this outcome in round 2.

relevant to their needs as is done with current study
designs. During COS development phase, lack of con-
sensus on the use of existing measurement tools to de-
tect meaningful change is common (42, 43).

Based on our preliminary measurement work, we
suspect that there are no current valid and reliable
measures for outcomes such as conversational agency
and ability to establish a communication connection
to develop and maintain relationships with health-
care providers. Indeed, given the lack of validated
measures currently used in intervention studies,
there is an urgent need to develop specific and sen-
sitive measurement tools of patient communication
in critical care settings that consider body systems,
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function, and participation (17). The recently devel-
oped Communication with an Artificial airway Tool
has elements (e.g., comprehension: basic and com-
plex information and communication output: content
and clarity) that align with conversational agency and
ability to communicate healthcare needs outcomes
in the Comm-COS; however, further validation is
required (44). Measures validated in other popula-
tions to assess changes in positive and negative emo-
tions may be suitable measures of the Comm-COS.
The Visual Analogue Scale of Self-Esteem measures
change in 10 domains of self-esteem and emotion
that include both positive and negative emotions (e.g.,
depression, optimism, frustration, and cheerfulness)
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TABLE 4.

Final Communication Core Outcome Set With Definitions

Outcome

Definition

Changes in emotions and wellbeing associated
with ability to communicate (patient, family, or
healthcare provider)

Effect of a communication aid/device/intervention on mood or feelings
with consideration of negative and/or positive emotions

Physical impact of communication aid use

The physical impact on the patient associated with the use of a
communication device/aid/intervention including concepts of pain
and fatigue

Time to functional communication

The time in hours or days to functional communication (i.e., ability to
communicate in a way that is understood) using a communication
aid/device/intervention

Ability to communicate healthcare needs (comfort/
care/safety/decisions)

Ability of a communication aid/device to enable patients to
communicate their healthcare needs including personal comfort and
symptoms, physical needs, safety needs, and healthcare decisions

Conversation agency (ability to engage and
participate in a two-way conversation exchange)

Ability of a communication aid/device/intervention to enable active
communication engagement/participation/interaction in a
conversation, that is, a bidirectional communication encounter
between communication partners

Ability to establish a communication connection to
develop and maintain relationships with
healthcare providers; family and friends

Effect of a communication aid/device/intervention on enabling the
development and/or maintenance of personal relationships with
others

Acceptability of the communication intervention

This incorporates the concepts of ability to use a communication aid/
device/intervention, ease, effort, satisfaction, as well as barriers and
facilitators to the use of the communication aid/device/intervention

which aligns with the outcome changes in emotions
and wellbeing associated with ability to communi-
cate (45). Similarly, the Positive and Negative Affect
Scales is a reliable and valid measure of 10 elements of
different mood dimensions and their contribution to

overall affect (46).

Strengths of this study are the rigorous multistage
methods, international stakeholder participation, and
governance provided by the ESC (47). As our COS was
endorsed by two critical care professional societies and
one ICU consumer organization, multiple recruitment

participants was an inability to remain engaged over
the entire Delphi process due to the time commitment
and physical health. Comm-Cos was developed for
critically ill adults with an artificial airway therefore
further COS development may be required for other
patients including those in rehabilitation centers and
community settings. Despite further work required to
determine the measures for the Comm-COS, deter-
mining which outcomes are meaningful from all stake-
holders’ perspectives is an important step informing
future intervention trials.

pathways were used to optimize international engage-
ment. However, stakeholder participation was limited
to those that could speak English, participate in elec-
tronic voting, and attend virtual consensus meetings
which favored participation from people in minority-
world countries. Some participant attrition occurred
across the Delphi Rounds; however, we were able to
retain participants in all three stakeholder groups in-
cluding the final consensus voting. Although there
was consumer representation and participation across
all Delphi phases, we acknowledge that this propor-
tion was low. One reason for this reported by our

CONCLUSIONS

The Comm-COS comprises of seven outcomes for eval-
uating interventions enabling communication for criti-
cally ill adults with an artificial airway. These outcomes
can now guide the development and validation of rele-
vant patient communication measures for the Comm-
COS. The adoption of the Comm-COS in future studies
will help establish comparable trials in the pursuit of
effective interventions to ameliorate the highly prevalent
and negative experience of communicative incapacity.
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