
Critical Care Explorations	 www.ccejournal.org          1

DOI: 10.1097/CCE.0000000000000884

Copyright © 2023 The Authors. 
Published by Wolters Kluwer Health, 
Inc. on behalf of the Society of 
Critical Care Medicine. This is an 
open-access article distributed under 
the terms of the Creative Commons 
Attribution-Non Commercial-No 
Derivatives License 4.0 (CCBY-
NC-ND), where it is permissible to 
download and share the work pro-
vided it is properly cited. The work 
cannot be changed in any way or 
used commercially without permis-
sion from the journal.

Louise Rose, PhD, MN, BN1

Bronagh Blackwood, PhD, RN2

Dale M. Needham, MD, PhD3

John W. Devlin, PharmD4,5

Mike Clarke, PhD6

Lisa D. Burry, PharmD7,8

for the Del-COrS group

ORIGINAL CLINICAL REPORT

Measures for the Core Outcome Set for 
Research Evaluating Interventions to Prevent 
and/or Treat Delirium in Critically Ill Adults: An 
International Consensus Study (Del-COrS)
OBJECTIVES: To gain consensus on measurement methods for outcomes (de-
lirium occurrence, severity, time to resolution, mortality, health-related quality of 
life [HrQoL], emotional distress including anxiety, depression, acute stress, and 
post-traumatic stress disorder, and cognition) of our Core Outcome Set (COS) 
for trials of interventions to prevent and/or treat delirium in critically ill adults.

DESIGN: International consensus process.

SETTING: Three virtual meetings (April 2021).

PATIENTS/SUBJECTS: Critical illness survivors/family, clinicians, and research-
ers from six Countries.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: Measures (selected based on in-
strument validity, existing recommendations, and feasibility) and measurement 
time horizons were discussed. Participants voted on instruments and meas-
urement timing (a priori consensus threshold ≥ 70%). Eighteen stakeholders 
(28% ICU survivors/family members) participated. We achieved consensus on 
the Confusion Assessment Method-ICU or Intensive Care Delirium Screening 
Checklist to measure delirium occurrence and delirium resolution (100%), 
Hospital Anxiety and Depression Scale for emotional distress (71%), and Montreal 
Cognitive Assessment-Blind for cognition (83%). We did not achieve consensus 
on EQ-5D five-level for HrQoL (69%) or its measurement at 6 months. We also 
did not achieve consensus on the Impact of Event Scale (IES)–Revised or IES-6 
for post-traumatic stress (65%) or on measurement instruments for delirium se-
verity incorporating delirium-related emotional distress. We were unable to gain 
consensus on when to commence and when to discontinue assessing for de-
lirium occurrence and time to resolution, when to determine mortality. We gained 
consensus that emotional distress and cognition should be measured up to 12 
months from hospital discharge.

CONCLUSIONS: Consensus was reached on measurement instruments for four 
of seven outcomes in the COS for delirium prevention or treatment trials for criti-
cally ill adults. Further work is required to validate instruments for delirium severity 
that include delirium-related emotional distress.

KEY WORDS: clinical trials; core outcome set; critical care; delirium; intensive 
care; outcome measure instruments

A core outcome set (COS) is a minimum set of outcomes recommended 
to measure and report when undertaking research for specific health 
conditions or interventions (1). Delirium is highly prevalent in crit-

ically adults, with a range of negative outcomes both during and after ICU 
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warranting further research (2, 3). However, the lack 
of a COS for delirium was an important research gap 
identified in the 2017 Intensive Care Delirium Research 
Agenda (4). Therefore, in 2021, the Del-COrS study 
team used rigorous methods (5) and included 179 in-
ternational participants across three key stakeholder 
groups (patients and family, clinicians, researchers) to 
develop a COS for future trials of interventions to pre-
vent and/or treat delirium for critically ill adults. The 
core outcomes were: delirium occurrence, severity, and 
time to resolution; mortality; health-related quality of 
life (HrQoL); emotional distress including anxiety, de-
pression, acute stress, and post-traumatic stress dis-
order; and cognition including memory (6). This COS 
is endorsed by the American and Australian Delirium 
Societies and European Delirium Association.

Outcomes selected for a COS should not be re-
stricted to only those outcomes for which validated 
measures are available and deemed feasible to use. 
Instead, selection should be driven by those outcomes 
that matter most to relevant stakeholders. However, 

how the outcome should be best measured is impor-
tant to define to avoid measurement heterogeneity 
and reduce barriers to evidence synthesis. In a com-
plex research field such as delirium in the critically ill, 
multiple potential assessment instruments frequently 
exist; indeed, more than 10 different ICU delirium 
assessment tools have been published (7).

A core outcome measurement set (COMS) describes 
how to measure the outcomes chosen for a COS. 
Within critical care, three COMS have been published 
for COS designed to inform trials of interventions 
influencing mechanical ventilation duration (8), acute 
respiratory failure survivors’ post-discharge outcomes 
(9), COVID-19 (10), and post-COVID condition (11). 
While some outcomes of these COS overlap with those 
of Del-COrS (e.g., mortality, HrQoL, cognition), core 
measures recommended for these nondelirium COMS 
should not automatically be adopted for delirium tri-
als. Instead, they should be carefully considered in the 
context of delirium and its longer-term consequences.

Therefore, our study aimed to develop consen-
sus-based recommendations on measurement 
instrument(s) and measurement timing for each out-
come in the COS for clinical trials of interventions 
designed to prevent and/or treat delirium in critically 
ill adults.

METHODS

Information Sources

To inform briefing documents for the COMS con-
sensus meetings, we developed a list of outcome meas-
urement instruments and measurement time horizons 
for each out the outcomes of the Del-COrS COS from 
our previous systematic review of published trials of 
interventions to prevent and/or treat delirium in the 
critically ill (12). We identified measurement instru-
ments and measurement time horizons recommended 
in existing critical care-specific COMS (8–10) for 
those outcomes that overlap with the Del-COrS COS 
(i.e., HrQoL, cognition, and mortality [measurement 
time horizon only]). For the outcome of cognition, the 
COMS for acute respiratory failure survivors (www.
improveLTO.com) had failed to reach consensus on an 
appropriate measure yet recommended the Montreal 
Cognitive Assessment (MoCA)-Blind (13) with the ca-
veat that further evaluation of measurement properties 
in ICU survivors is required. Therefore, we included 

 
KEY POINTS

Question: What measurement methods should 
be used for the outcomes (delirium occurrence, 
severity, time to resolution, mortality, health-related 
quality of life, emotional distress including anx-
iety, depression, acute stress, and post-traumatic 
stress disorder, and cognition) of our core out-
come set (COS) for trials of interventions to pre-
vent and/or treat delirium in critically ill adults?

Findings: Using three consensus meetings with 18 
delirium experts including patient and family repre-
sentatives, we reached consensus on a measure-
ment instrument for four of the six outcomes that 
require a measurement instrument (mortality does 
not require an instrument); Confusion Assessment 
Method-ICU or Intensive Care Delirium Screening 
Checklist to assess for delirium occurrence and 
for resolution; Hospital Anxiety and Depression 
Scale for anxiety and depression; and Montreal 
Cognitive Assessment-Blind for cognition.

Meaning: Researchers now have guidance on 
selection of measures for four of the seven core 
outcomes of the COS when designing trials of 
interventions to prevent and/or treat delirium in 
critically ill adults.

www.improveLTO.com
www.improveLTO.com
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this measure and the background for its inclusion in 
our briefing documents. Discussion was held among 
the investigator team to identify any additional meas-
urement instruments that should be included in brief-
ing documents for consideration at the consensus 
meetings.

Consensus meeting briefing documents 
(Supplementary Material, http://links.lww.com/
CCX/B159), emailed ahead of the meetings, outlined 
the background and scope of the Del-COrS COMS in-
cluding the overarching aim to select instruments that 
are valid, discriminative, and feasible to use in a criti-
cally ill adult population. In the briefing document, we 
provided background on each of the proposed meas-
urement instruments and a yes/no assessment check-
list as to whether each of measurement instrument had 
been demonstrated to be valid, discriminative, and 
feasible to use in an adult critical care population. This 
assessment, made by the research team, was based on 
the presence of published studies demonstrating reli-
ability and construct validity against a gold standard 
measure in critically ill adults (14). Instrument fea-
sibility was assessed via discussion with those study 
investigators who had experience with the instru-
ment’s use.

In advance of the online consensus meetings, par-
ticipants who agreed to join the consensus meetings 
were invited to submit additional measurement instru-
ments for consideration at the meeting. For additional 
measurement instruments submitted, the research 
team assessed their validity, reliability, and validity 
before making a decision for inclusion in consensus 
meetings discussions.

Consensus Meeting Participants

To establish the COMS, we used a random number 
generator to select participants previously involved 
in the COS development and sent email invitations 
to one of the three online consensus meetings. Three 
meeting times were provided to optimize participa-
tion across time zones and schedules of the invited 
participants. Details of the COS recruitment pro-
cesses have been reported previously (12). If invi-
tations were declined, additional invitations were 
made at random from the COS participant list and 
to other known experts in the field of delirium meas-
urement in the critically ill via snowballing methods. 
Invited ICU survivors and family members had either 

participated in the Del-COrS COS consensus meet-
ing or had prior research experience as a patient advi-
sor through ICU steps, the U.K. intensive care patient 
support charity, or as a lay member of an ICU trial 
steering committee.

Consensus Meetings

We held three virtual (Zoom) consensus meetings. 
Meetings were moderated by three Del-COrS team 
members (V.P., L.R., L.B.) and were planned for a 
2-hour duration. On meeting commencement, partici-
pants were reminded of the COMS scope, the criteria 
on which to base consideration of each instrument for 
inclusion, and the importance of ICU survivor and 
family member opinion. The voting process was also 
explained. All meetings were electronically recorded.

For each outcome, the measurement instruments 
provided in the briefing documents were presented, 
then group discussion was invited. During the dis-
cussion, the moderating team reminded participants 
of its scope—that is, discussion and voting related to 
the use of these measures in the context of clinical re-
search not clinical care. Participants were asked to sug-
gest additional measures. We subsequently used the 
polling function of Zoom for voting for inclusion in 
the COMS (yes/no/uncertain). When consensus was 
not reached on the first vote, repeated voting occurred 
after further discussion. Following the measurement 
instrument voting, participants then discussed poten-
tial options for measurement time horizons (with re-
sponse options carried over from prior meetings) and 
then voted on these. Participants were only allowed to 
vote for one option for each poll and were encouraged 
not to abstain; instead, voting “uncertain” if unable to 
vote “yes” or “no.” The a priori threshold for consensus 
was 70% of votes as “yes for inclusion.” When failure to 
gain consensus occurred, reasons were documented in 
the meeting digital recording.

Ethical Considerations

The Del-COrS study was approved by the Research 
Ethics Boards of the University of Toronto (34296 on 
June 23, 2017); Sunnybrook Health Sciences Centre, 
Toronto, ON, Canada (448-2017 on February 1, 
2018); King’s College London (LRS-17/18-6646 
on July 10, 2018); and the U.K. Health Research 
Authority and Health and Care Research Wales (18/

http://links.lww.com/CCX/B159
http://links.lww.com/CCX/B159
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LO/1321 on November 29, 2018). Informed oral 
consent was obtained from consensus meeting par-
ticipants. This project is registered with the Core 
Outcome Measures in Effectiveness Trials (COMET) 
initiative (http://www.comet- initiative.org/ studies/ 
details/ 796). Procedures were followed in accord-
ance with the ethical standards of the responsible 
committee on human experimentation (institutional 
or regional) and with the Helsinki Declaration of 
1975.

RESULTS

Eighteen participants (/31 invited) representing six 
countries were able to take part in one of the three con-
sensus meetings (Table 1).

Outcome 1: Delirium Occurrence

There was unanimous (100%) agreement to recom-
mend the Confusion Assessment Method (CAM)-
ICU (15) or Intensive Care Delirium Screening 
Checklist (ICDSC) (16) as measurement tools to 
screen for delirium occurrence, as recommended 
in the Society of Critical Care Medicine’s 2013 Pain 
Agitation/sedation and Delirium (PAD) (7) and 
2018 PAD-Immobility and Sleep Disruption guide-
lines (17). No additional measures were suggested 
by participants for voting during the three meet-
ings. In relation to measurement timing, we did not 
achieve consensus on when screening for delirium 
occurrence should commence, although either on 
ICU admission or within the first 24 hours was the 
most frequent response (11/18, 61%). We did not 
gain consensus on when screening should stop; how-
ever, ICU discharge was the most common response 
(12/18, 67%) (Table 2). Participants advocating for 

assessment of delirium occurrence after ICU dis-
charge expressed concern about delirium reoccur-
rence. Advocates for discontinuing screening on ICU 
discharge were concerned about the feasibility and 
resource implications of delirium assessment outside 
the ICU. We did achieve consensus that assessment 
frequency should be once per nursing shift, either 8 
or 12 hours, whichever worked in the participating 
ICU with additional assessments as indicated (e.g., 
change in mental status). Those participants advo-
cating for a once daily assessment were from North 
America. These participants were concerned about 
the feasibility of once per nursing shift assessment 
when the usual practice is for trained research staff 
to undertake delirium screening assessments for clin-
ical trials, whereas researchers from other continents 
frequently rely on clinical documentation of delirium 
screening conducted by the bedside nurses (Table 3). 
Another feasibility issue raised was that dedicated re-
search staff are not consistently available to collect 
data on evenings or weekends.

Outcome 2: Delirium Severity

The CAM-ICU-7 (18) was the only measurement tool 
considered as a validated measure of delirium severity 
developed specifically for the critically ill. The Intensive 
Care Psychological Assessment Tool (IPAT) was pro-
posed as a measure of delirium-related emotional dis-
tress (19). Only four of 18 participants (22%) voted for 
inclusion of the CAM-ICU-7 in the COMS with 10 of 
18 (56%) indicating uncertainty (Table 2). The CAM-
ICU-7 was considered insufficient in covering the range 
of delirium severity symptoms experienced in the crit-
ically ill. Additionally, participants expressed concern 
that it has been used in a limited number of studies 

TABLE 1.
Consensus Meeting Participants

Meeting Survivor/Family Member Physician Nurse Pharmacist Total 

1 2 2 1 1 6

2 3 1 2 2 8

3 0 3 0 1 4

Total 5 6 3 4 18

Countries represented: United Kingdom (7), United States (4), Canada (3), Spain (1), Denmark (1), and The Netherlands (2).
All clinician participants were also active academics with experience in clinical trials of delirium interventions.

http://www.comet- initiative.org/ studies/ details/ 796
http://www.comet- initiative.org/ studies/ details/ 796
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(Table 3). Nine of the 17 participants (53%) voted for 
the IPAT as a measure for delirium-related distress. 
Survivors and family members participants expressed 
a need for a measurement tool that captured delirium 
severity in terms of both the emotional distress and 
impact on their lives it may cause. These participants 
identified that a clinician’s perception of severity might 
differ from that of the patient, highlighting the subjec-
tive nature of delirium symptom presence and severity 
characterization. All participants agreed there was 
need for a greater understanding of what a delirium 

severity measure in the critically ill should and could 
measure. Suggestions included the impact on the pa-
tient, distress of perceptual disturbances, as well as in-
tensity and duration of delirium symptoms. However, 
during discussion, participants expressed uncertainty 
that this could be translated into a measurement tool 
with meaningful numeric values. Participants recom-
mended further research is needed to develop a valid 
and reliable multidomain measure of delirium severity 
in the critically ill.

During consensus meeting one, there was opinion 
that as severity is a challenging construct in the criti-
cally ill with no consensus on a measurement tool, vot-
ing on the time horizon was not useful. In meetings 
two and three, there was interest to vote on aspects of 
measurement timing. Of these 12 participants, 9 (75%) 
indicated that severity should be measured when-
ever delirium is detected, with severity measurement 
discontinued when delirium is no longer detected. 
Therefore, we achieved consensus that delirium se-
verity should be assessed when delirium is detected, 
which will be useful to consider following further re-
search to develop a valid and reliable delirium severity 
measurement instrument for critically ill adults.

Outcome 3: Time to Delirium Resolution

Given that we achieved consensus on the use of the 
CAM-ICU or ICDSC to screen for delirium in the 
ICU, and with a negative screen indicating resolution, 
the discussion and voting focused on the timing of de-
lirium resolution; however, did not reach consensus. 
Survivors and family members described resolution 
of delirium as a process rather than a specific point in 
time relative to measurable time points like hospital 
discharge. Nine meeting participants (50%) voted that 
delirium resolution should be defined as no delirium 
detected for 48 hours, other participants were uncer-
tain or advocating for ongoing screening for resolution 
to be discontinued at ICU or hospital discharge.

Outcome 4: Mortality

There was unanimous agreement to use “confirmation 
of death” and mortality rate as previously described 
in other COMS for critically ill adults. Consensus was 
not reached on the timepoint for measuring mortality. 
Only four of 16 participants (25%) who voted on the 
timepoint agreed to measurement at 60 days from 

TABLE 2.
Voting on Delirium Occurrence and Time to 
Delirium Resolution

Vote n (%) 

Confusion Assessment Method-ICU or ICDSC as the 
measurement tool for delirium occurrence? (n =18)

 � Yes 18 (100)

When should we commence assessing for  
delirium occurrence? (n =18)

 � On ICU admission or within 24 hr of ICU  
  admission

11 (61)

 � On randomization/study entry 7 (39)

When should we discontinue assessing for  
delirium occurrence? (n =17)

 � ICU discharge 12 (67)

 � Day 7 after ICU admission 3 (17)

 � Day 5 after ICU admission 1 (6)

 � Day 14 after ICU admission 1 (6)

 � Day 21 after ICU admission 1 (6)

 � Other 1 (6)

How frequently should we look for delirium  
occurrence? (n =18)

 � Every shift (eight or 12 depending on nurse  
 � shift pattern) and as indicated, i.e., change 

in mental status

13 (72)

 � Daily 5 (28)

What is the minimum time to consider delirium resolution 
has occurred? (n = 18)

 � Minimum 48 hr negative screen 10 (50)

 � Uncertain 5 (28)

 � ICU discharge 1 (6)

 � Sometime after hospital discharge 1 (6)

 � Other 1 (6)

Not percentages may not sum to 100% due to rounding.
ICDSC = Intensive Care Delirium Screening Checklist.
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(Contiunued)

TABLE 3.
Quotes From Consensus Meeting Recordings

Outcome Topic Example Quote 

Delirium 
occurrence

Frequency “Doing it per shift makes trial very hard from research staff perspective (night 
cover)—either daily or rely on bedside nurse assessment.” Nurse researcher

 Start and finish of 
data collection

 “Need to assess from admission to pick up when it occurs” Survivor

“Should be every nurse shift routinely, and more when patient seems delirious” 
Physician researcher

“Disconnect between idea of measuring outcome before the start of a trial.” 
Physician researcher

“Measurement of occurrence depends on the intervention” Physician researcher

Delirium severity Definition “Severity is very subjective, very distressing vs mildly distressing” Survivor

“Severity equates with frightening.” Survivor

“Two ways of measuring, one observing the patient while they are having an 
episode of delirium and second and more valid way interrogating the patient 
after they are ‘awake’ about the severity of the incident and how it has af-
fected them.” Survivor

 Confusion 
Assessment 
Method-ICU-7

“Cautious about recommending a tool with limited validation. If recommended it 
will be used to the exclusion of other instruments being described.” Physician 
researcher

 Future research “Every study should do something on severity so we can learn more as we don’t 
know or understand it” Nurse researcher

“I think we should suggest exploring delirium severity but without a recom-
mended tool.” Nurse researcher

“What is more important a high severity score for one day with no impact on 
long term outcomes or patient delirious for 7–8 days with long term impact?” 
Physician researcher

Time to 
resolution

Timing of data 
collection

“I couldn’t put my finger on this is the end of my delirium, it was certainly quite a 
while after I got back home.” Survivor

“It doesn’t stop, it fades with time. When I got back home things became real to 
me and the haze clears.” Survivor

“If you finish time to resolution on discharge from ICU/hospital and patient still 
delirious then you are not measuring time to resolution.” Nurse researcher

 Future research “Look at ventilation where we use 48 hours at success in ventilation. We’re not 
there yet in delirium, we don’t have data that teaches us this or understand it. 
When has an episode resolved is beyond what we understand at this point.” 
Physician researcher

Mortality Timing of endpoint 
data collection

“Most hospital administration collects data for 28 or 30 days” Physician 
researcher

“60 days arbitrary – at 3 months recovery important question is ‘what it life like? 
For acute outcome ‘did you make it to one month alive?’” Nurse researcher

Health-related 
quality of life

Timing of data 
collection

“Research challenges of collecting outcomes push the outcome if you can.” 
Physician researcher

“Personally took me 6 months before brain switched on, I was mentally slug-
gish” Survivor

“Shorter one would be easier if powers of concentration are weak” Survivor
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study randomization as defined in previous COMS (8, 
9); 8 (50%) voted for measurement at 90 days, and the 
remaining four were uncertain. Participants that were 
uncertain expressed that there might be a need for an 
earlier measurement timepoint as well as routine col-
lection of 30-day mortality for hospital benchmarking. 
Others thought a longer time horizon more appropriate.

Outcome 5: Health-Related Quality of Life

Proposed measures included the EQ-5D three-level 
(3L), the EQ-5D five-level (EQ-5D-5L) (20, 21) (as 
recommended in other critical care COMS), and the 
12-Item Short Form Health Survey (22) (suggested by 
participant). In the discussion preceding voting par-
ticipants at each meeting requested to vote only on the 
EQ-5D-5L to avoid confusion among researchers given 
this was the measure that gained consensus in other 
critical care COMS. We did not reach consensus to use 
the EQ-5D-5L to assess HrQoL with 11 of 16 (69%) 
voting yes and the remaining five participants voting 
unsure, no participants voted no. In subsequent dis-
cussion, participants who voted unsure indicated they 
were not overly familiar with the measure and there-
fore did not feel confident to vote yes or no. We also 
did not reach consensus on when to measure HrQoL 

with 11 participants (69%) voting for measurement at 
6 months and 9 (56%) at 3 months.

Outcome 6: Emotional Distress Including 
Anxiety, Depression, Acute Stress, and Post-
Traumatic Stress Disorder

Measures proposed were those recommended in ex-
isting critical care COMS (i.e., the Hospital Anxiety 
and Depression Scale [HADS] (22), Impact of Event 
Scale-Revised [IES-R], and Impact of Event Scale-6 
[IES-6] [23]). During the consensus meeting, partici-
pants also proposed the Patient Health Questionnaire-9 
(24), Generalized Anxiety Disorder 7-item (25), Beck 
Depression score (26), and Post-Traumatic Stress 
Syndrome (PTSS) 10-Questions Inventory (27).

Consensus was reached to use the HADS to 
measure symptoms of anxiety and depression (12/17, 
71%). Consensus was not achieved for the IES-R, the 
IES-6 to measure PTSS (11/17, 65%), or the IPAT 
(9/17, 53%) as a measure for delirium-related dis-
tress. We achieved consensus that emotional distress 
should be measured up to 12 months with repeated 
measurement at various intervals. There was no con-
sensus, however, on these measurement intervals: 30 
days (one vote), 90 days (three votes), and 6 months 

Outcome Topic Example Quote 

Emotional 
distress

Acute emotional 
distress

“IPAT would be useful but would need more questions and time to talk to the 
patient, has to have time to listen to the answers to get accurate feedback.” 
Survivor

 Depression “HADs does not follow the DSM criteria for these conditions. It does not even 
include one of the 2 cardinal symptoms of depression, which is depressed 
mood. I think it is convenient because it combines anxiety and depression. 
You are supposed to pay for it as it is not publicly available. I would not agree 
that it is a valid tool to assess clinical symptoms of anxiety and depression 
because it does not align with DSM criteria for either of these conditions.” 
Physician researcher

 Post-traumatic 
stress disorder

“IES-R does not diagnostic of PTSD but ok to use as long as you know what 
you are getting from it and we are looking at emotional distress.” Physician 
researcher

Cognition Recommendation 
to use Montreal 
Cognitive 
Assessment blind

“MoCA blind is not enough, not adequate and not sensitive however you do 
not want to miss impairment at the level the MoCA blind picks up.” Physician 
researcher

“For repeated measurements I’m less concerned with when how many times 
and when but more interested in doing it more than once, they are not static 
problems because of the trajectory, some may plateau, rise or decline.” 
Physician researcher

TABLE 3.
Quotes From Consensus Meeting Recordings
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(five votes) over 12 months. However, participants 
also expressed concerns about the feasibility of meas-
urement beyond 3 months for an ICU clinical trial. 
Having an understanding of baseline emotional dis-
tress was also highlighted, although participants 
questioned the feasibility and validity of evaluating 
this in an ICU population.

Outcome 7: Cognition Including Memory

As described earlier, we proposed the MoCA-Blind 
(13) as it can be administered via the telephone and 
was recommended in the COMS for acute respiratory 
failure survivors despite failure to reach consensus. 
No additional measures of cognition were proposed 
by meeting participants. We gained consensus to in-
clude the MoCA-Blind (13/16, 83%) in this COMS 
with consensus (11/14, 79%) that measurement should 
continue up to 12 months with repeated measurement 
within this period. However, there was no consensus 
on these measurement intervals (3 mo [one vote], 6 
and 12 mo [six votes], and unspecified [seven votes]). 
However, the feasibility of obtaining these data at 12 
months was again highlighted. Participants identified 
further work is needed to validate the MoCA-Blind in 
ICU survivors.

DISCUSSION

In conducting this COMS, we reached consensus on a 
measurement instrument for four of the six outcomes 
that require a measurement instrument (mortality 
does not require an instrument); CAM-ICU or ICDSC 
to assess for delirium occurrence and for resolution; 
HADS for anxiety and depression; and MoCA-blind 
for cognition. We were unable to reach consensus to 
use the EQ-5D-5L for HrQoL measured at 6 months 
or for the IES-R or IES-6 for PTSS. There was also no 
consensus on measurement instruments for delirium 
severity or delirium-related emotional distress as well 
as when to commence and when to discontinue assess-
ing for delirium occurrence, although we did gain con-
sensus that it should be assessed at least once a nursing 
shift. Despite not having consensus on a measure, we 
did gain consensus that delirium severity should be 
measured every time delirium occurrence is assessed. 
We were unable to gain consensus on when to discon-
tinue assessing delirium presence to determine time to 
resolution and when to determine mortality. We did 

gain consensus that emotional distress and cognition 
should be measured up to 12 months from discharge.

This COMS should now be included in the design 
of all future studies of interventions to prevent or 
treat delirium in critically ill adults. This will help to 
reduce the substantial heterogeneity and multiplicity 
of outcome selection and measurement we previously 
identified in published studies (12). A recent system-
atic review conducted by members of COMET iden-
tified poor uptake of COS across most research areas 
(28). To promote implementation of the COMS in 
future research, we will work with the American and 
Australian Delirium Societies and European Delirium 
Association who have endorsed this work to identify 
dissemination and uptake strategies.

Failure to gain consensus along with the associated 
discussion regarding a measurement instrument for 
delirium severity established that there is a need for 
further research to define delirium severity content 
domains and subdomains for the critically ill prior 
to developing and validating a multidomain measure 
specifically for this patient population. Existing high 
quality multidomain measures of delirium severity 
were not developed specifically for a critically ill patient 
population (29) despite use in previous ICU studies 
(12). Despite being developed for the critically ill, cov-
erage of the domains of delirium severity assessment 
by the CAM-ICU-7 is limited (29). Work conducted 
by the Better ASsessment of ILlness study group has 
recently established seven generic domains and mul-
tiple subdomains of delirium severity (30). Domains 
include cognitive; level of consciousness; inattention; 
psychiatric-behavioral; emotional dysregulation; psy-
chomotor features; and functional. Additional condi-
tion-specific (Alzheimer’s) domains and subdomains 
have also been established (31). Given their lived ex-
perience, ICU survivors and family members should 
be well represented in future work to define delirium 
domains and subdomains relevant to the critically ill 
that will inform measure development.

Although we reached consensus to use the HADS 
to measure emotional distress associated with anxiety 
and depression, throughout our COMS development 
work ICU survivors and family members identified 
the need to measure delirium-related emotional dis-
tress. This distress is reflected in the subdomains of the 
emotional dysregulation domain proposed for generic 
delirium severity (i.e., anxiety/fear/sense of unease, 
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depression/apathy/withdrawal, anger/hostility/irri-
tability) (30). Given that we were unable to gain con-
sensus on the IPAT, which is a screening tool designed 
to detect acute distress in intensive care (19), we antic-
ipate future work to develop a multidomain delirium 
severity measure should encompass measurement of 
delirium-related emotional distress.

We did not gain consensus on the use of the 
EQ-5D-5L at 6 months for HrQoL. However, given 
that this measure and measurement timepoint are rec-
ommended in other ICU COS (8, 9) and that no partic-
ipant voted to not use it, we would advise researchers 
also consider this for delirium prevention or treat-
ment trials. Consensus for repeated measurement up 
to 12 months for both emotional distress and cogni-
tion reflects the protracted nature of recovery from 
critical illness and post-intensive care syndrome (32). 
However, we note participants also expressed concern 
as to the feasibility of measurement up to 12 months 
with reasons including concerns regarding research 
funding bodies providing the resources to collect data 
beyond 6 months and engagement of participants to 
provide such data. Participants also questioned the 
relevance of anticipating an effect of an intervention 
delivered in ICU to prevent or treat delirium outcomes 
measured after 6 months not detected earlier.

Strengths of our study include the application of 
COMS development methods as recommended by 
COMET (5), ICU survivor and family engagement 
throughout the Del-COrS ICU COMS, and the inter-
national expertise of participants with representation 
from medicine, nursing, and pharmacy. Although vir-
tual meetings enabled international engagement, they 
also introduced limitations. One family member com-
mented that the virtual meeting limited informal chat 
and exchange of information that helps to promote 
consensus. Our final meeting did not have ICU sur-
vivor or family member representation, which may 
have influenced voting; however, we did share ICU 
survivor/family member comments from meetings 
one and two. Although the same briefing documents 
were provided to all participants, knowledge and expe-
rience of measures varied leading to some participants 
voting uncertain at times.

In conclusion, we have established consensus on 
measures for four of six core outcomes requiring an 
instrument: 1) CAM-ICU or ICDSC for delirium 
occurrence measured every nursing shift and used for 

detecting time to delirium resolution, 2) HADS for 
measuring anxiety or depression, and 3) MoCA-Blind 
for assessment of cognitive outcomes both measured 
repeatedly up to 12 months. Although we did not reach 
consensus on the EQ-5D-5L at 6 months for HrQoL, 
we strongly recommend researchers consider this 
measure. We failed to gain consensus on measures for 
delirium severity and for delirium-related distress, with 
further research needed in the development and valida-
tion of measurement instruments for these outcomes.
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