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Abstract 

Background. There is increasing interest in measuring the quality of survivorship for 

patients admitted to the intensive care (ICU) for acute respiratory failure (ARF). However, 

there is substantial variability in the patient outcomes reported in studies evaluating these 

patients, with few data on which outcomes are essential to inform clinical practice. 

Purpose. To determine clinicians’ perspectives on the outcome domains that should always 

be reported in studies evaluating ARF survivors after hospital discharge, and to compare 

findings between the US and Australian perspectives. 

Methods. A survey was developed, including 19 possible domains, to iteratively elicit 

clinician’s perspectives on core outcome domains via a modified Delphi method. The survey 

was initially administered online. The survey results were then discussed at in-person 

meetings independently at scientific conferences in US and Australia, and the survey was 

repeated at the meeting following this discussion. 

Measurement and Main Results. The number of partipants who responded to both the 

online and real-time polling was 44 of 100 (44%) in US and 78 of 85 (92%) in Australia. 

Most respondents were ICU-based clinicians (US 33 (75%) and Australia 76 (89%)). Of 19 

domains evaluated, both the US and Australian groups ranked physical function and 

symptoms as the most important, with quality of life, cognitive function and symptoms, and 

survival being the next 3 most important, yielding a total of 4 domains meeting our criteria 

for inclusion as core domains at both meetings. 

Conclusions. Clinicians agreed that physical function and symptoms, quality of life, 

cognitive function and survival are domains that should always be measured in research 

evaluating ARF survivor outcomes after hospital discharge. 
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Background 

Acute respiratory failure (ARF) results from inadequate gas exchange of the respiratory 

system, meaning oxygen and carbon dioxide levels cannot be kept at normal levels.1 The 

management of acute respiratory failure may include invasive mechanical ventilation in the 

intensive care unit (ICU). Sequelae of ARF include delirium and muscle weakness 

(commonly called ICU-acquired weakness), both associated with poor recovery after ICU.2,3 

As the number of patients surviving acute respiratory failure (ARF) has increased, so have 

the concerns with poor functional recovery.4 Incomplete recovery following critical illness is 

a major public health problem, recently termed “post intensive care syndrome” (PICS).5 PICS 

has been identified as one of the largest health challenges for survivors of acute respiratory 

failure, including physical, cognitive and psychological dysfunction.6 

However there is substantial variation in the outcomes evaluated in clinical research studying 

the post-discharge status of survivors of ARF.5,7-11 This heterogeneity impedes the 

comparison and synthesis of results across studies and slows research advances and 

translation into clinical practice in this field.12 To address this issue, there is interest in 

establishing a “core outcome set” for clinical research after hospital discharge for ARF 

survivors (www.comet-initiative.org/studies/details/360). 

A core outcome set is a minimum group of measurement instruments recommended for use in 

all research studies in a given field.  An important step in developing a core outcome set is 

agreement on which domains of outcomes are the most important to measure, ensuring 

comparability across studies and informing clinical practice.13 This development of a core 

outcome set is an iterative process, involving understanding the perspectives of different 

stakeholders.13 In this research project, we used a modified Delphi process and sought to 

obtain input from a broad range of clinicians attending the 8th Annual International Meeting 
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of Physical Medicine & Rehabilitation in the Critically Ill in Denver, USA, 2015, and the 

Multidisciplinary ICU Symposium in Melbourne, Australia, 2015.  Input was solicited via a 

3-step process comprised of 1) a web-based survey, 2) sharing and discussing results of the 

survey via an in-person meeting of respondents, and 3) immediately repeating the survey at 

the meeting via real-time polling.14 

Our objective was to obtain input from clinicians regarding the domains that should always 

be measured in studies evaluating ARF survivors’ outcomes after hospital discharge to 

inform clinical practice. 

 

Methods 

The Institutional Review Board of the Johns Hopkins University’s School of Medicine 

approved this research and the (blinded) Hospital Ethics Committee acknowledged the 

research as low risk and waived the need for further ethical review. 

A total of 19 possible domains for evaluation in the surveys were identified by reviewing the 

U.S. National Institutes of Health (NIH) PROMIS outcomes framework15, the Society of 

Critical Care Medicine’s Post-Intensive Care Syndrome5, the World Health Organization’s 

International Classification of Functioning16 and through patient and clinician input (Table 1). 

Using these 19 domains in a modified Delphi process, an initial survey was developed to 

evaluate the perspectives of clinicians and researchers on which domains should be 

considered “core” (i.e. essential to measure in every research study in the field).17 For each of 

the 19 domains, participants were asked to rate the importance of assessing the domain in all 

studies of ARF survivors using a 4-point Likert scale with the following response options: 1. 

Must always measure, 2. Sometimes should measure, 3. Not important to measure, and 4. 
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Unsure.  Participants were explicitly told to evaluate the general concept of each domain, not 

any particular instrument used to measure that domain. 

According to the Delphi method, we administered the survey at two time points, several 

weeks apart, to two different groups of clinicians, first in the US and then in Australia (Table 

2). Weeks after the initial online survey, members of each of the two groups met face to face 

to review and discuss survey results and then immediately completed a second iteration of the 

identical survey via live electronic polling.17 Only participants who completed both rounds 

were included in the results as we were interested in the final consensus. 

US Survey Methods 

Two weeks prior to the 8th Annual International Meeting of Physical Medicine & 

Rehabilitation in the Critically Ill in Denver, US, all registered participants were sent a web-

based survey using the Qualtrics 2015 LLC survey platform (Table 3). 

At the meeting in Denver, US on May 16, 2015, the distributions of ratings from the web-

based survey were presented for each domain, with participant discussion invited.  

Immediately after the discussion was completed for all domains, the survey was repeated 

using the Poll Everywhere smartphone application. Attendees were not shown the results of 

their real-time survey responses. 

Australian Survey Methods 

The same web-based survey used in the US was sent to all registered participants 2 – 3 weeks 

before the Multidisciplinary ICU Symposium at The Alfred Hospital, Melbourne, Australia 

using REDCap, an electronic data capture platform 18 (hosted at The George Institute for 

Global Health, Sydney). 
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On July 17, 2015, symposium attendees were shown the final ratings from USA meeting. 

They were then shown, item by item, the distribution of Australian participants’ ratings for 

each item from the web-based survey, with discussion of these data. The same survey was 

then repeated in-person using Turning Point software (Turning Technologies, Youngstown, 

OH).17 

Statistical Analyses 

Our primary outcome was the proportion of respondents indicating that a domain should 

“always” be included in a core outcome set.  We defined consensus for inclusion as more 

than 70% of respondents agreeing that a domain should “always” be included. 

Symmetrically, we defined consensus for exclusion as more than 70% of respondents not 

indicating that a domain should “always” be included.19 

For each of the US and Australian results, separate slope graphs were used to compare 

surveys results from the initial and repeat survey results, obtained before vs. after in-person 

discussion of the initial results. Chi-square tests (or Fischer’s exact test when any cell size 

was less than five) were used to assess the difference between groups in the percentage of 

respondents agreeing that each domain should always be included in a core outcome 

set.  Because we were interested in each domain individually, no adjustment for multiple 

comparisons was made. A two-sided P<0.05 was considered statistically significant. 

Analyses were performed using Stata 13.1 (College Station, TX) and graphs were made using 

Excel 2013 (Microsoft, Redmond, WA, USA). 

 

Measurements and Main Results 

Participants attending the meeting in the US 
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Among the 100 participants completing the online survey, 44 (44%) also participated in the 

in-person meeting in Denver, USA. Demographic data for these 44 participants are shown in 

Table 2. Of the 44 people voting in Denver, 31 (71%) were American, 7 (16%) were 

Australian, 4 (9%) were Canadian, 2 (4%) were from other countries. 

The percentage of attendees participating in both online and in-person surveys who 

responded “always” for each domain in the online survey versus the in-person electronic 

survey after in-person discussion are shown in Figure 1. Respondents considered physical 

function and symptoms, and health-related quality of life most important after discussion, 

with 95% and 90% of respondents, respectively, identifying these as domains that should 

always be evaluated in studies. 

Participants attending the meeting in Australia 

In Australia, 78 participants responded to the online survey; all of these, as well as 7 

additional individuals (85 total) participated in the in-person meeting (Table 1). Demographic 

data for all 85 participants are shown in Table 2.  The percentage of participants who 

responded “always” to the domains for the online survey (N=78) compared to the percentage 

after in-person discussion (N=85) are shown in Figure 2. Physical function was indicated as 

essential by 99% of participants. In an open ended question and discussion at the end, 

participants suggested future work consider domains of positive psychology, acceptance back 

into culture, and urinary continence that were not included in the original survey. 

Comparison of Results: US vs. Australia Meetings 

The percentage of participants who responded “always” to the domains after the in-person 

discussion in the US (N=44) versus Australia (N=85) are shown in Figure 3—which 

compares the degree of support for each concept between the two groups. In both groups, 

“physical function and symptoms” was the domain with strongest support (that is, responding 
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“always” to the survey). Also, both groups agreed that health-related quality of life, cognitive 

function and symptoms, and survival were the next three domains with highest levels of 

support. The domains of return to work or prior activities, and mental health also received 

strong endorsement, but were above the 70% agreement threshold in only 1 of the 2 

meetings. 

After discussion at both meetings, fewer than 30% of respondents rated the following 

domains as important components to always measure: social roles, activities or relationships; 

financial impact on the patient; and each of swallowing, gastrointestinal, and sexual function 

or symptoms. 

There was a significant difference in the percentage of participants at the US versus 

Australian meetings who responded “always” for six domains. Fewer participants at the US 

versus Australian meetings prioritized the following domains: healthcare resource utilization 

(38% vs 66%, P=0.005); pulmonary function and symptoms (8% vs 56%, P < 0.001); fatigue 

(20% vs 46%, P=0.007); and impact on family and caregivers (18% vs 47%, P=0.003) 

respectively.  Conversely, participants at the US meeting more highly prioritized one domain: 

“muscle and/or nerve function” than Australian participants (59% vs 33%, P=0.007).  There 

was a statistically significant difference in the ratings of survival between countries (72% 

versus 95%, P=0.001), but survival reached our 70% threshold for consensus. There were no 

statistically significant differences in the percentages with “always” between the US and 

Australian meetings for the other 13 domains. 

Discussion 

Main Findings 

This study was novel in evaluating clinicians’ perspectives on 19 different outcome domains 

for evaluation of ARF survivors, and in prioritization of these domains at two international 
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meetings. Following feedback and group discussion at separate in-person meetings in the US 

and Australia, more than 70% of participants agreed that the following four domains should 

always be measured for research studies in this field: physical function and symptoms, 

survival, health-related quality of life, and cognitive function. Domains of return to work or 

prior activities, and mental health were strongly supported at both meetings, but not 

consistently above our predefined level of consensus at both meetings. There was also 

agreement within, and between, meetings that the following five domains that should not be 

included in a core outcome set: social roles, activities or relationships; financial impact on the 

patient; and each of swallowing, gastrointestinal and sexual function or symptoms. 

Understanding the perspectives of clinicians on the most important core outcomes following 

ARF may inform future study design, allow international comparison between studies and 

inform clinical practice. 

Relationship to previous studies 

Systematic reviews of outcome measures in studies of the critically ill have highlighted 

inconsistencies in the both the outcomes included and the instruments or measures used to 

evaluate individual outcomes.8,10,11,20 Consistent with this, a recent scoping review of 425 

publications evaluating patient outcomes after hospital discharge reported substantial 

heterogeneity in the outcome domains evaluated and the instruments used.11 Outcome 

measures have also been evaluated in systematic reviews of several ICU and post-ICU 

interventions; however, these prior reports have generally focused on psychometric properties 

rather than prioritization or clinical relevance.20,21 We are unaware of research that has 

systematically sought to include the perspectives of clinicians’ in identifying domains 

relevant for informing a core outcome set of measures to evaluate the post-discharge status of 

ARF survivors. Clinician surveys have been used as part of the development of definitions of 

clinical syndromes, such as persistent critical illness, and in other specialties.22,23 However, to 
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our knowledge, the specific approach used in this study for identifying core domains for 

patient outcomes has not been used in critical care. 

Strengths and weaknesses 

The strengths of this study include the inclusion of >120 clinicians from a range of 

professions, practice environments, and research backgrounds with geographic diversity. The 

high degree of agreement about the four highest ranked domains suggests the generalizability 

of these findings should be high. There was also high degree of agreement that 5 domains 

were not always necessary for inclusion.  A second strength is that this process occurred on 

opposite sides of the globe, allowing it to inform emerging global discussions about core 

outcome sets on an international basis.12 The Delphi technique improves global 

communication and makes it feasible to involve participants who are geographically distant, 

thus improving the external validity of the results.14 Finally, and perhaps most importantly, 

these results draw on the power of discussion among multidisciplinary professionals, 

incorporating not just brief survey responses, but the results of thoughtful discussions and 

exchanges of views. 

This study also has potential limitations. The participants were not identical between the first 

survey and the second survey in the US as a result of a technical problem with the live polling 

software in the second round. This attrition may have led to overestimation of the degree of 

consensus14, however the results were compared to the Australian meeting with a high degree 

of agreement. The results of the two groups were not identical, suggesting that further 

deliberations may have led to further consensus.24 Both meetings had substantial participation 

from physical therapists that may have influenced the results with regard to physical 

functioning issues. Additionally, the Australian participants were shown the results from the 

US meeting at the face to face meeting in Australia as a point of discussion and this may have 
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influenced the result, however feedback from previous surveys is part of the Delphi 

methodology.17 There are several other key constituencies who were not represented in either 

forum—including patients/caregivers, and healthcare/research funders—whose perspectives 

are also important and ideally should be included in the development of a comprehensive 

core outcome set in the future.14 

Implications for clinicians 

There is significant interest from clinicians, healthcare funders and patients/caregivers in 

functional recovery after hospital discharge for ARF, either in ICU follow-up clinics, long-

term acute care centres, or clinical trials. This international comparison of clinicians’ 

perspectives using the modified Delphi technique has shown that studies of PICS should 

include outcome measures in four domains: physical function and symptoms; quality of life; 

cognitive function; and survival. Further, the domains of return to work and mental health 

were strongly supported at both meetings and should be considered, despite falling just below 

the threshold for consensus. These results were confirmed at 2 international meetings 

attended by a geographically diverse range of clinicians with a particular interest in physical 

medicine and rehabilitation for the intensive care population, increasing the generalizability 

of the results. 

 

Future research 

There remain substantial differences in the specific outcome measures used for each potential 

core domain among studies of survivors of ARF. For example, in a systematic review of 

studies of critical illness, health related quality of life was measured by >8 different 

instruments.8 Future research is needed determine the most appropriate outcome measure to 

always use in all studies evaluating each core outcome domain, based on critical review of 
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candidate measures’ performance characteristics and feasibility. Such research needs to be 

conducted with input from a diverse group of researchers, clinicians, patients, families and 

healthcare funders. 

Conclusion 

This study provides novel data regarding clinician’s perspectives on the importance of 

specific outcome domains for use in research studies evaluating survivors of acute respiratory 

failure after hospital discharge. Participants agreed that physical function and symptoms, 

survival, health related quality of life, and cognitive function should always be measured in 

this population after hospital discharge. This should inform ongoing processes to develop 

core outcome sets for clinical research in acute respiratory failure. 
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Table 1. Specific domains tested in the survey and in-person deliberation 

Variable Name Domain Description in Surveys 

Survival 

 

Survival (How long do people live after leaving the ICU?) 

Pain 

 

Pain 

Fatigue Fatigue (Feeling tired, not having enough energy to get through the 

day, needing more rest) 

 

Muscle and/or nerve function Muscle and/or nerve function (Feeling weak, sore, numb) 

 

Physical function and symptoms Physical function and symptoms (Need help to walk, dress or eat) 

 

Pulmonary function and symptoms Pulmonary function and symptoms (Trouble breathing, shortness of 

breath, coughing) 

 

Swallowing function and symptoms Swallowing function and symptoms (Trouble swallowing foods or 

liquids) 

 

Gastrointestinal function and 

symptoms 

Gastrointestinal function and symptoms (Stomachaches, 

nausea/vomiting, diarrhea, constipation, gas, digestion) 

 

Sleep function and symptoms Sleep function and symptoms (Trouble falling asleep or staying 

asleep, need for sleeping medications) 

 

Sexual function and symptoms Sexual function and symptoms (Ability to have sex, pain or 

discomfort during sex) 

 

Cognitive function and symptoms Cognitive function and symptoms (Memory problems, problems 

understanding instructions, cannot concentrate) 

 

Mental health conditions and 

symptoms 

Mental health conditions and symptoms (Emotions and mood, 

anxiety, depression, worrying) 

 

Type of residence Type of residence (Home, nursing home, rehabilitation center) 

 

Return to work or prior activities Return to work or prior activities (Doing the same things you did 

before the ICU, returning to work part-time/full-time) 

 

Healthcare resource utilization Healthcare resource utilization (Seeing more doctors or physical 

therapists, new medications, returning to hospital) 

 

Financial impact on patient Financial impact on patient (Dealing with hospital bills, lost income 

from time off work) 

 

Impact on family and/or caregivers Impact on family and/or caregivers (Burden on family or friends, how 

being sick affects other people in your life) 

 

Social roles, activities or 

relationships 

Social roles, activities or relationships (Connecting with others, 

friendships, romantic relationships) 
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Health-related quality of life Health-related quality of life (Satisfaction with life, personal 

enjoyment) 
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Table 2. Delphi technique used to determine consensus 

Step in the 

process 

Process Country 

1 PROMIS outcomes framework and clinicians were 

used to identify domains of interest 

U.S. 

2 19 domains of interest were identified U.S. and 

Australia 

3 On-line survey administered  U.S. and 

Australia 

4 Face to face meeting, including presentation of the 

results of the on-line survey followed by discussion  

U.S. and 

Australia 

5 Live polling of the same survey from step 3 U.S. and 

Australia 

6 If the proportion of participants who responded that a 

domain should “always” be included was ≥70% then it 

was determined it should be a core outcome measure 

in evaluating patient outcomes after acute respiratory 

failure 

U.S. and 

Australia 
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Table 3. Description of participants 

 

 US  

In-person Meeting 

(n = 44) 

Australia   

In-person Meeting 

(n= 85) 

Female, N (%) 30 (68) 71 (83) 

Perform clinical work, N (%) 33 (75) 76 (89) 

Years of clinical experience 

(median, IQR) 

10 (5-14) 10 (7-20) 

Training, N (%) 

    Medical Doctor 

    Physical Therapist 

    Occupational Therapist 

    Other 

 

16 (36) 

12 (27) 

3 (7) 

13 (30) 

 

3 (4) 

73 (85) 

0 (0) 

9 (11) 
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Figure 1: Comparison of US Meeting Participants: Views Before and After Deliberation. 

Percentages are those who indicated that a domain should always be measured when asked to 

rate its importance in all studies of ARF survivors using a 4-point Likert scale with the 

following response options: 1. Must always measure,     2. Sometimes should measure, 3. Not 

important to measure, and 4. Unsure. 

 

Figure 2: Comparison of Australian Meeting Participants: Views Before and After 

Deliberation.  

Percentages are those who indicated that a domain should always be measured when asked to 

rate its importance in all studies of ARF survivors using a 4-point Likert scale with the 

following response options: 1. Must always measure,                          2. Sometimes should 

measure, 3. Not important to measure, and 4. Unsure. 

 Abbreviations: ANZ = Australia and New Zealand 

 

Figure 3: Similarities and Differences between Final, After Deliberation Assessments in the 

US and Australian Meetings.  Note that this is a comparison of data across the two meetings, 

rather than within a single meeting as in Figures 1 and 2. Percentages are those who indicated 

that a domain should always be measured when asked to rate its importance in all studies of 

ARF survivors using a 4-point Likert scale with the following response options: 1. Must 

always measure,               2. Sometimes should measure, 3. Not important to measure, and 4. 

Unsure.   

Abbreviations: ANZ = Australia and New Zealand 
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Figure 4. Percent difference in final scores between Australian and US participants. A 

positive value indicates that the Australian participants scored the domain higher than the US 

participants. 
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