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Abstract

Objective—To develop a list of non-emergent, potentially harmful interventions commonly 

performed in ICUs that require a clear understanding of patients’ treatment goals.

Background—A 2016 policy statement from the American Thoracic Society and American 

College of Critical Care Medicine calls on intensivists to engage in shared decision-making when 

“making major treatment decisions that may be affected by personal values, goals, and 

preferences.”

Methods—A three-round modified Delphi consensus process was conducted via a panel of 6 

critical care physicians, 6 ICU nurses, 6 former ICU patients, and 6 family members from 6 

academic and community-based medical institutions in the U.S. mid-Atlantic region.

Results—Recommendations about 8 interventions achieved consensus among respondents: 1) 

Permanent feeding tube (percutaneous feeding tube or “PEG” tube), 2) Permanent dialysis 

catheter, 3) Suprapubic urinary catheter, 4) Tracheotomy, 5) Long-term venous catheter, 6) 

Pulmonary artery catheter, 7) In-hospital dialysis, or 8) temporary NG feeding tube.

Conclusions—Clinical and patient/family participants in a modified Delphi consensus process 

were able to identify preference-sensitive decisions that should trigger clinicians to clarify patient 

goals and consider initiating shared decision making.
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INTRODUCTION

The Institute of Medicine defines high-quality healthcare as the degree to which “health 

services for individuals and populations increase the likelihood of desired health outcomes 

and are consistent with current professional knowledge.”1 In the ICU setting, establishing an 

individual’s desired health outcome can be complicated. Patients are often unable to 

communicate and rely on family members, 2,3 who are sometimes unsure what outcomes 

their loved ones will consider acceptable. The desired outcome or goal that patients or 

families initially express is also not always achievable and frequently changes as prognosis 

becomes more or less certain.4 As a result, determining whether a test or procedure is an 

appropriate way to achieve a critically ill patients’ desired health outcome is challenging.

Recent research has estimated that intensivists make an average of 9 treatment decisions per 

patient during bedside rounds.5 In a busy ICU this means making hundreds of decisions over 

a few hours. The vast majority of these decisions (e.g., electrolyte replacement) are unlikely 

to benefit from patient input. Patient or proxy input into other decisions is highly desirable, 

but real-time discussion is logistically impractical when responding to an acutely unstable 

patient (e.g., cardiopulmonary resuscitation). Previous work has shown that the preferred 

role of patients and their proxies also varies over the course of an illness and by whether the 

decision is technical, value-neutral, or value-laden.6–9 A 2016 policy statement from the 

American Thoracic Society and American College of Critical Care Medicine calls on 

intensivists to engage patients and proxies in shared decision-making when establishing a 

patient’s overall goals of care and when “making major treatment decisions that may be 

affected by personal values, goals, and preferences.”10,11 Given the inconsistent way shared 

decision making is currently practiced in the ICU, 12–16 there is likely to be substantial 

variability in the interpretation of this guideline.

As a first step toward identifying triggers for considering shared decision-making, we sought 

to develop a list of non-emergent ICU interventions whose value is highly dependent on a 

patient’s treatment goals. We chose to focus on non-emergent interventions because they 

allow time for a clinical team to locate a patient proxy, clarify patient goals, and deliberate. 

Emergent treatments generally must be discussed prospectively as part of advance care 

planning even though goals may change and the treatment may never be indicated. We used 

a 3-phase, modified Delphi consensus development technique that granted equal 

representation and full suffrage to clinical and patient-family experts.

THEORY

Our consensus development process was based on the Delphi method. The Delphi method is 

a structured technique for harnessing expert opinion originally developed in the 1950s for 

scientific and technology forecasting.17 Modified versions of the Delphi method have been 
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employed in healthcare to reach consensus on issues lacking adequate empirical data 

including indicators of high-quality care,18,19 research priorities,20,21 disease definitions,22 

prescribing indicators,23 and core outcome sets for clinical trials.24,25 Although there is no 

universal guideline for the conduct or reporting of studies using the Delphi technique,26 

reviews of its use in healthcare have produced recommendations for best practices.18,27 

Common to all Delphi variations is the recruitment of a panel of informed experts. The panel 

completes a series of surveys or “rounds” related to the study question. After each round 

individuals compare their own responses to a summary of the entire panel’s responses. A 

key feature of this methodology is that panel members remain anonymous so that prominent 

or opinionated panel members do not disproportionately influence results, and initial 

opinions and positions can be changed without publicly admitting error.28,29 Whenever 

possible we adhered to recent recommendations for reporting modified Delphi consensus 

studies with the goal of selecting healthcare quality indicators.18,27

MATERIALS AND METHODS

Panel objective and intervention criteria

The objective of the expert panel was to identify tests and procedures (“interventions”) 

which ICU clinicians, former ICU patients, and family members agree meet the following 

three criteria: 1) the intervention could potentially be incompatible with at least one of six 

previously validated treatment goals of ICU patients, 2) the intervention has the potential to 

cause physical, emotional, or financial harm to patients, and 3) the intervention can usually 

be anticipated on a non-emergent basis. These three criteria were developed as an a priori 
starting point by the study investigators. Panel members were given the opportunity to 

suggest additional criteria during Round 1 of the consensus process. Additional criteria 

suggested by panel members were adopted into the consensus process if supported by ≥80% 

of panel members participating in Round 2. The six treatment goals (evaluated within 

Criteria 1 from above) were: 1) To be cured, 2) To live longer, 3) To improve health, 4) To 

maintain health, 5) To be comfortable, and 6) To accomplish a particular personal life goal. 

These goals were previously validated among ICU patients 30,31 and used in studies 

examining the concurrence of ICU care with patient treatment goals.32

Recruitment of the expert panel

We convened a panel of ICU physicians, ICU nurses, former ICU patients, and family 

members of former ICU patients from 6 hospitals within the Johns Hopkins Clinical 

Research Network (JHCRN). The JHCRN is an integrated network of academic and 

community-based medical institutions in the mid-Atlantic region ranging in size from 245 to 

>1,000 beds in both rural and urban communities.33 Each participating hospital was 

represented by 1 physician, 1 nurse, 1 patient, and 1 family member. At Johns Hopkins 

Hospital, the principal investigator asked the Patient and Family Advisory Council to 

nominate representatives. At the other 5 participating sites, JHCRN staff worked with ICU 

directors to identify representatives. Potential representatives were screened for eligibility 

and the study objectives and procedure were explained using a standardized telephone 

screening script. Physicians and nurses had to possess a MD, DO, or RN degree respectively, 

and have spent at least 4 weeks performing clinical work in an ICU during the past 12 
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months to be eligible. Patients and family members had to be former patients, or a family 

member of a former patient in one of the hospital’s adult ICUs, be able to read and write in 

English, and have reliable internet and e-mail access. Patients and family members were not 

recruited together (i.e., not matched pairs) and there was no minimum or maximum severity 

of illness or length of stay requirement. The institutional review board of Johns Hopkins 

University approved the study and all expert panel members providing oral informed consent 

to participate.

Consensus development process

The consensus development process consisted of three rounds. Panel members received an 

e-mail at the beginning of each round containing a link to an individualized online survey. 

Surveys were developed using the Qualtrics© online survey platform. Results of each round 

were summarized and displayed on the study website (www.ccapg.org) with responses to 

open-ended questions provided on a password-protected page accessible only to panel 

members. All rounds were completed between January and November 2015 and anonymity 

of panel members was maintained throughout the process.

The overall goals of the rounds are summarized in Figure 1 and were as follows: In Round 1 

both interventions and criteria for including interventions were brainstormed and clinicians 

cast non-binding votes on an initial expansive list of candidate interventions. In Round 2 all 

participants reviewed proposed amendments to criteria, patients and family members 

provided data on the outcomes they felt were most important for clinicians to discuss with 

them when developing a treatment plan, and clinicians cast votes to narrow the list of 

candidate interventions. In Round 3 all participants cast binding votes on interventions 

receiving strong support in the previous two previous rounds.

Round 1

In Round 1 all panel members provided basic demographic information and answered 

questions about their previous experiences as ICU clinicians, patients, and family. The three 

criteria for identifying interventions, defined a priori by the study investigators (see panel 

objective and intervention criteria above) were explained, and all participants were asked to 

suggest other criteria that should be considered. All panel members were also asked to 

brainstorm interventions that might meet the three a priori criteria. Lastly, physicians and 

nurses were asked to review a list of 59 interventions and indicate (yes vs. no), whether each 

intervention fit the three criteria. This initial list of 59 interventions was derived from 

previous work enumerating and classifying tests and procedures commonly performed in 

ICUs5,34 with additional input from critical care clinicians.

Round 2

Panel members were requested to review the results of Round 1 on the study website before 

completing Round 2. All panel members voted on 3 amendments to the inclusion criteria 

suggested in Round 1. Only patient and family members then ranked the importance of 

explaining 13 negative consequences or “trade-offs” associated with ICU interventions. This 

list of trade-offs was developed by critical care clinicians and by volunteers from the Johns 

Hopkins Patient and Family Advisory Council who were not panel members. A low ranking 
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(i.e., being ranked 1 or 2) indicated that the participant felt it was very important to discuss 

the trade-off with an ICU patient or their family.

Within the Round 2 survey, physicians and nurses were shown their voting results from 

Round 1 compared to a summary of Round 1 voting by the other clinicians. They then rated 

how well 43 interventions met each of the three a priori criteria using a 9-point Likert scale, 

ranging from Strongly Disagree to Strongly Agree. The 43 interventions in Round 2 was 

smaller than the original list of 59 in Round 1 because items which received the same 

number of votes and described similar procedures in Round 1 were combined. For example, 

“arterial line (radial)” and “arterial line (femoral)” were combined into a single item called 

“Arterial Line – radial or femoral.” We defined the total score for an intervention as the sum 

of its median rating on each of the three criteria. Interventions with a total score >17 and a 

median rating of ≥5 on all criteria were included in Round 3.

Round 3

Interventions with unanimous clinician support in Round 1 and those meeting the threshold 

for inclusion during Round 2 were re-formulated into recommendations in Round 3. Each 

recommendation was worded as: “Do not offer [name of intervention] unless it will help 

achieve the patient’s treatment goal.” To ensure all panel members were able to make 

informed decisions regarding the interventions, we provided educational material on each 

intervention via a dedicated page of the study website. Each page contained at least one 

image of the intervention and responses to the following questions: 1) what is it? 2) what 

does it do? 3) how might this intervention cause physical, emotional or financial harm to a 

patient? 4) how quickly does this decision need to be made? 5) why might some people 

choose this intervention? and 6) why might some people choose not to have this 

intervention? Responses to these questions were written for patients and families, reviewed 

for clarity by volunteers from the Johns Hopkins Patient and Family Advisory Council, and 

reviewed for accuracy by physician specialists in critical care medicine, nephrology and 

gastroenterology. Page content is freely available on the study website www.ccapg.org.

Prior to voting in Round 3, all panel members were requested to review the educational 

material on the 11 intervention provided on the study website. Each patient or family 

member was provided an individualized report showing how they ranked the 13 trade-offs 

from Round 2 compared to the rest of the patients and family members on the panel. A 

summary of the patient and family ranking of trade-offs was provided to each clinician for 

review within their Round 3 survey. This summary was provided to clinicians to help 

illustrate the variability in the outcomes that patients and families consider important to 

discuss. Clinicians were also shown their own Round 2 ratings of interventions compared to 

the median ratings of the other clinician panel members. Finally, all panel members rated the 

11 recommendations using a 9-point Likert scale, as previously described. 

Recommendations receiving a rating of ≥5 from at least 80% of panel members were 

defined as achieving consensus.
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RESULTS

All panel members completed Round 1. All clinician panel members and 11 of 12 patient-

family representatives completed Round 2, and 22 (92%) panel members completed Round 

3 (Figure 1). The median number of years in practice was 12 for physicians and 25 for 

nurses (Table 1). Patient representatives ranged in age from 52 to 72, and half of family 

representatives had been a decision-maker for a family member who died while in the ICU. 

Among clinicians, 2 (17%) had themselves been adult ICU patients, and 5 (42%) reported 

having been a decision-maker for an adult family member in the ICU.

In Round 1 there were suggestions to amend the criteria to reflect a broader range of 

possible patient goals in the ICU. Two additional patient goals received broad support in the 

second round of voting: 1) continue to interact with others in a meaningful way (92% 

approval), and 2) maintain autonomy (88% approval).

Table 2 shows the substantial variability in ranked importance of potential trade-offs 

associated with interventions among patient and family members in Round 2. For instance, 

some trade-offs (e.g. The procedure or test is very painful) were ranked as first or second by 

some panel members while other panel members ranked them last. The median rank of 

trade-offs was similar between patients and family members with 3 exceptions. Family 

members placed greater importance on explaining that a procedure or test would be painful 

(Family median rank = 7, Patient median rank = 10.5), while patients placed greater 

importance on explaining that a procedure or test would be expensive and not covered by 

insurance (Family median rank = 9, Patient median rank = 5), and on explaining that an 

intervention will need to be discontinued to allow a natural death (Family median rank = 9, 

Patient median rank = 5).

Round 2 voting by clinicians is summarized in Table 3. Eight interventions met the inclusion 

criteria for rating by the full panel in Round 3: 1) renal replacement therapy, 2) nasogastric 

(NG) tube, 3) tracheotomy, 4) subcutaneous venous port (e.g., portacath), 5) rectal tube/fecal 

management system, 6) gastrointestinal endoscopy (upper or lower), 7) lumbar puncture, 

and 8) pulmonary artery catheter. Interventions rated as being potentially harmful and 

incompatible with a patient’s goals, but not consistently foreseeable, included: 

extracorporeal life support, endotracheal intubation, mechanical ventilation, prone 

positioning during mechanical ventilation, chest tube, intraaortic balloon pump, Sengstaken 

Blakemore or Minnesota tube, intracranial pressure monitoring, and defibrillation/

cardioversion.

The three interventions with unanimous support in Round 1 and the eight interventions 

meeting the criteria for inclusion in Round 2 were combined to create a list of 11 candidate 

recommendations in Round 3. Eight (73%) of the 11 recommendations achieved consensus 

(Table 4). For all 8 recommendations, consensus was achieved both among both clinicians 

and patient/family members of the panel. The panel recommended that the following 

interventions should not be offered unless they will help achieve a patient’s treatment goal: 

1) Permanent feeding tube (percutaneous feeding tube or “PEG” tube), 2) Permanent 

dialysis catheter, 3) Suprapubic urinary catheter, 4) Tracheotomy, 5) Long-term venous 
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catheter, 6) Pulmonary artery catheter, 7) In-hospital dialysis, or 8) temporary NG feeding 

tube.

DISCUSSION

We recruited 24 ICU physicians, nurses, former patients, and family members from 6 

hospitals in the mid-Atlantic region of USA to participate in a 3-round, modified Delphi 

consensus development process for identifying non-emergent, ICU interventions whose 

value is highly dependent on a patient’s treatment goals. There was strong agreement 

between the clinician and patient-family participants completing the final round that 8 

interventions can potentially cause physical, emotional, or financial harm, were potentially 

incompatible with common ICU patient goals, and can usually be anticipated on a non-

emergent basis. Hence, consensus indicated that these 8 interventions should not be offered 

unless they will help achieve a patient’s treatment goal.

Many of the interventions with consensus support in this Delphi process, including 

permanent PEG feeding tube placement, tracheotomy, and initiation of renal replacement 

therapy, have previously been identified as criteria for palliative care assessment during a 

hospital stay.35,36 Our findings support these interventions as indicative of transitional 

junctures in a patient’s care. While patients may benefit from the involvement of palliative 

care specialists, all intensivists should be proficient in “primary” palliative care skills 

including initiating a discussion about a patient or family member’s preferred role in 

decision making, goals of care, expected functional prognosis, and the potential benefits and 

harms of common interventions.35,37 On the other hand, temporary NG feeding tubes have 

generally not been treated as potentially harmful or preference-sensitive in the ICU setting. 

Although the indications for nasogastric feeding tubes are different in critically ill patients, 

their inclusion in this list may have been influenced by the American Geriatrics Society’s 

position statement against the use of percutaneous feeding tubes for patients with advanced 

dementia,38 as well as editorials on medical blogs39 and in the popular press describing the 

misuse of both interventions in hospitalized patients with dementia and in prisoners.40–42

The range in rankings of potential trade-offs associated with interventions in Round 2 

reinforces that there is substantial variability in the outcomes and health states that patients 

and families consider important. The comparatively high rank given to being able to think 

clearly or remember people’s names is consistent with previous findings that patients place 

great importance on remaining mentally aware at the end of life.43 The high value assigned 

by patients to knowing that an intervention is expensive or potentially not covered by 

insurance likely stems from a desire not to be a burden on family members.43

Framing the recommendations of this research as “Do not offer [intervention] unless” was 

intentional. Prior literature regarding the use of life-sustaining technologies indicates that 

patients and their families are heavily influenced by physician recommendations,44,45 choice 

architecture,46,47 and default treatment options.48 Discussing an intervention inherently 

suggests there is a chance it will achieve a desired outcome. Once discussed or offered, a 

proxy may feel they have abandoned or failed their loved one if they say no. This perceived 

failure may contribute to psychologic distress 49,50 and the elevated rates of depression and 
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symptoms of post-traumatic stress 51–54 experienced by ICU proxies. When facing a 

preference-sensitive treatment decision, it is incumbent on clinicians to attempt to 

understand what role patients and proxies wish to play in decision-making and thoroughly 

explore their goals of care before offering possible interventions.55 When a patient’s goal or 

an intervention’s efficacy are uncertain, it is ethically appropriate to offer the intervention in 

a way that guides a patient or proxy toward a preferred option while simultaneously 

preserving choice.56 For example: “Given what you’ve told me about your mom, I don’t 
think a permanent dialysis catheter is a good idea. It won’t get her on the transplant list and 
she’d need another invasive procedure. Do you still want to hear about it?”

This study is a step toward ensuring patients and their proxies are routinely given the 

opportunity to engage in shared decision-making about value-sensitive treatment decisions. 

The study’s limitations include recruiting a small expert panel from hospitals in a single 

region of the country. The panel was comprised of volunteer patients and family over the age 

of 49, and volunteer clinicians whose views may differ from those of their peers and 

colleagues. Without larger-scale replication, it is not possible to know how well the panel’s 

recommendations translate to other regions, or to populations in specialty ICUs.

Delphi studies have been used to develop quality criteria for shared decision-making,57 and 

scales assessing organizational readiness to implement widespread patient engagement.58 

However, patients and family members rarely constitute >20% of these panels giving them 

minimal voting power. Recruiting diverse expert panels for Delphi studies with sufficient 

representation from all relevant stakeholder groups is both essential and difficult.59 One of 

this study’s strengths is the equal representation of physicians, nurses, patients, and families, 

and the panel’s excellent retention rate over all survey rounds. Our desire to fully integrate 

patient and family representatives into the panel required modifying the traditional Delphi 

format so that clinical and patient/family members were separately surveyed regarding their 

unique expertise in Round 2. It also required creating extensive educational materials aimed 

at patient/family members prior to Round 3. We did not ask patient and family participants 

to review educational materials for all 59 interventions in Round 1 because this would have 

required an extraordinary time commitment that could have contributed to drop-out among 

participants. Notably, lay panel members generally chose less extreme ratings (i.e., less often 

choosing values at the extremes of the 9-point Likert scale) than clinical panel members in 

Round 3. One hypothesis for this finding is that patients and families had less confidence in 

their ability to make informed decisions about interventions. If true, this supports the 

essential role that clinicians play is helping patients and families with complex decision-

making in the critical care setting.

CLINICAL AND RESEARCH IMPLICATIONS

In addition to establishing goals of care at the time of ICU admission, clinicians should 

recognize common treatment decisions that are highly preference sensitive. We recommend 

that clinicians pause and consider whether these treatments are likely to help achieve a 

patient’s goals, recognizing that patients’ goals often change over the course of an ICU stay. 

The answer is likely to be yes for patients whose preferences have been well articulated and 

stable. However when patients or proxies have struggled to identify achievable goals, or 
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when a patient’s clinical trajectory has changed substantially, these treatment decisions can 

act as reminders to re-initiate the shared decision-making process. We encourage both large-

scale replication of this study and informal discussions between stakeholders to identify the 

treatment decisions that best represent junctures when it is vital to re-assess the alignment 

between a patient’s goals and their treatment plan.

CONCLUSIONS

As the proportion of patients treated in an ICU during their last month of life continues to 

climb, 60 critical care clinicians will increasingly need to engage patients and their families 

to ensure they provide medically appropriate treatment consistent with patients’ goals and 

preferences. Within this panel of critical care physicians, nurses, patients, and families from 

6 hospitals in the U.S. mid-Atlantic region, there was strong consensus that 8 common ICU 

interventions are foreseeable, potentially harmful, and appropriate as triggers for informed 

discussions regarding the alignment between interventions and patient’s goals. This list of 8 

ICU interventions represents a first step toward ensuring that shared decision making is 

consistently practiced when making important preference-sensitive treatment decisions for 

critically ill patients.
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Figure 1. 
Modified Delphi flowchart. Tasks completed by expert panel members in each Delphi round 

are shown within boxes
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Table 3

Intervention rating by clinical panel members (N = 12) in Round 2

Intervention
Median

Incompatibility1
Median
Harm2

Median
Foreseeability3 Total score4

Renal replacement therapy or CVVH 7 8 5 20

Nasogastric tube 7 7 6 20

Tracheotomy 6 7 6.5 19.5

Subcutaneous venous port (portacath) 5 7 7 19

Rectal tube fecal management system 6 6 7 19

Endoscopy- upper or lower 6 7 5.5 18.5

Extracorporeal life support (ECLS)6 7 9 2 18

Endotrachael intubation6 7 8 3 18

Lumbar puncture 6 7 5 18

Mechanical ventilation via endotracheal tube or tracheostomy6 7 8 2.5 17.5

Intraaortic balloon pump6 7 7.5 3 17.5

Chest tube6 7 7 3.5 17.5

Pulmonary artery catheter 5 7 5.5 17.5

Epidural catheter 4 7 6.5 17.5

Bronchoscopy - rigid or fiberoptic6 5 7 5 17

Paracentesis6 5 6 6 17

Echocardiography Transthoracic6 5 5.5 6.5 17

Arthrocentesis6 5 5 7 17

Positron emission tomography (PET scan) 4 5 8 17

Prone positioning during mechanical ventilation6 6 7.5 3 16.5

Abdominal drain gallbladder or other 4 6.5 6 16.5

Sengstaken Blakemore or Minnesota tube6 7 8 1 16

Intracranial pressure monitoring subdural or intraventricular6 6 7 3 16

Intraosseous or intravenous IO or IV access6 6 6 4 16

Thoracocentesis 4 6 6 16

Nuclear medicine scan (ventilation-perfusion scan) 4 5.5 6.5 16

Foley catheter6 5 5 6 16

Jugular bulb oximetry6 5 6.5 4 15.5

Defibrillation cardioversion6 6 7 2 15

Invasive cardiac procedures5,6 4.5 7 3.5 15

Arterial Line - radial or femoral6 5 6.5 3.5 15

Cricothyrotomy6 5 8 1.5 14.5

Dialysis catheter temporary 3 7 4.5 14.5

Noninvasive ventilation CPAP or BiPAP6 5 6 3 14

Peripherally inserted central catheter (PICC line) 3 4 7 14
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Intervention
Median

Incompatibility1
Median
Harm2

Median
Foreseeability3 Total score4

Isolation 3.5 3.5 7 14

Central Venous Access Tunneled or Non 4 6.5 3 13.5

Magnetic Resonance Imaging (MRI) 3 4 6.5 13.5

Cardiac pacemaker temporary 4 6 3 13

Computed tomography (CT scan) 4 3 5.5 12.5

X-ray 3 2.5 7 12.5

Electroencephalography (EEG) 3 3 6 12

Skin suturing 3 3 3 9

Abbreviations: BiPAP, Bilevel positive airway pressure; CPAP, continuous positive airway pressure; CVVH, continuous venovenous 
hemofiltration.

1
Response to the statement: “The intervention is potentially incompatible with ≥1 common patient goals.”

2
Response to the statement: “The intervention is potentially physically, emotionally, or financially harmful.”

3
Response to the statement: “The intervention can be anticipated on a non-emergent basis.”

4
Agreement with each criteria rated using a 9-point Likert scale (1, Strongly Disagree; 9, Strongly Agree). Total score is the sum of the median 

rating for 3 criteria. Interventions highlighted in blue met the standard for inclusion in Round 3: Total score>17 and median rating ≥5 on all criteria.

5
Includes pericariocentesis and angiography

6
These interventions received a median rating ≥5 on incompatibility and harm but not foreseeability.
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