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Abstract 

Background/purpose:  Discharge decisions in Intensive Care Unit (ICU) patients are frequently taken under pres-
sure to free up ICU beds. In the absence of established guidelines, the evaluation of discharge readiness commonly 
underlies subjective judgements. The challenge is to come to the right decision at the right time for the right patient. 
A premature care transition puts patients at risk of readmission to the ICU. Delayed discharge is a waste of resources 
and may result in over-treatment and suboptimal patient flow. More objective decision support is required to assess 
the individual patient’s discharge readiness but also the current care capabilities of the receiving unit.

Methods:  In a modified online Delphi process, an international panel of 27 intensive care experts reached consensus 
on a set of 28 intensive care discharge criteria. An initial evidence-based proposal was developed further through 
the panelists’ edits, adding, comments and voting over a course of 5 rounds. Consensus was defined as achieved 
when ≥ 90% of the experts voted for a given option on the Likert scale or in a multiple-choice survey. Round 1 to 3 
focused on inclusion and exclusion of the criteria based on the consensus threshold, where round 3 was a reitera-
tion to establish stability. Round 4 and 5 focused on the exact phrasing, values, decision makers and evaluation time 
frames per criterion.

Results:  Consensus was reached on a standard set of 28 ICU discharge criteria for adult ICU patients, that reflect 
the patient’s organ systems ((respiratory (7), cardiovascular (9), central nervous (1), and urogenital system (2)), pain 
(1), fluid loss and drainages (1), medication and nutrition (1), patient diagnosis, prognosis and preferences (2) and 
institution-specific criteria (4). All criteria have been specified in a binary decision metric (fit for ICU discharge vs. needs 
further intensive therapy/monitoring), with consented value calculation methods where applicable and a criterion 
importance rank with “mandatory to be met” flags and applicable exceptions.
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Background
A growing group of elderly, more fragile and multimorbid 
patients will increase the future need for intensive care 
capacities. To meet this demand, adding more intensive 
care unit (ICU) beds is often not an option due to finan-
cial limitations and the lack of specialized and highly 
skilled care givers to staff the beds. Therefore, optimizing 
the utilization of given ICU resources is a high priority 
for hospital management to avoid bottleneck situations. 
Capacity strain is often created by pending discharges 
and flow delays which could account to 15–25% of the 
total ICU length of stay (LOS) [1, 2]. On the other hand, 
high census levels can cause premature discharges result-
ing in unstable patients at lower levels of care together 
with an overestimation of the receiving ward capaci-
ties. That ultimately results in readmissions and even 
increases capacity strain, LOS, mortality and costs [3–5]. 
Optimal patient outflow can be achieved by identify-
ing those patients early that are stable enough to transi-
tion to the next lower level of care and keeping boarding 
time to a minimum through close cooperation with the 
receiving unit [1, 5, 6]. Discharging the right patient at 
the right time reduces LOS, readmission rates, and costs, 
where an inappropriate discharge will achieve the oppo-
site and increase risk of mortality [7–9]. Until today, 
discharge readiness assessment is often rushed, subjec-
tive and untransparent, and based on a limited amount 
of available aggregated data and decision criteria. The 
need for a comprehensive proposal of discharge criteria 
for adult ICUs that is widely applicable in daily clinical 
practice throughout Europe has been phrased in a vari-
ety of studies [5, 9–13], and is even more relevant today 
in light of the ongoing COVID-pandemic and extremely 
strained ICU capacities. But what does it take to iden-
tify stable patients timely, minimize their boarding time 
and ensure safe and efficient care transitions? Basically, 
the set of criteria for an objective evaluation of patient 
discharge readiness should satisfy two purposes: First, 
patient specific criteria such as patient status, interven-
tions and medications, diagnosis and prognosis should 
indicate a stable state of the patient for at least the next 
48 h that allows safe discharge with a minimized risk of 
readmission. Second, the set of criteria should incorpo-
rate system-specific criteria such as nursing workload 
related criteria at the discharging and the receiving unit, 

and institutional factors such as available technical infra-
structure, skill sets, patient/nurse ratios, protocols and 
processes.

The absence of such a holistic discharge readiness 
evaluation tool was the motivation behind this study. 
The study group condensed evidence-based criteria and 
recommendations, structured and referenced them in a 
table format as a first proposal for a set of discharge cri-
teria. This proposal was then subject to a 5-level Delphi 
study involving a multi-professional panel of European 
intensive care experts to reach consensus on a stand-
ard set of discharge criteria. Providing a consented and 
standardizable set of criteria for use in daily clinical prac-
tice should provide a holistic view to the interdisciplinary 
care team on individual patient discharge readiness and 
organizational capabilities. Further, it should guarantee 
equity in care provision by improving objectivity and 
comparability in clinical decision making, and increase 
quality of care transitions and efficient use of ICU capaci-
ties in the interest of the patient and the society [14].

Methods
With the study aim to reach consensus on a standardized 
set of ICU discharge criteria, the research group selected 
a modified online Delphi process. The Delphi method 
was chosen as it is a suitable research tool, specifically 
in areas where there is limited scientific evidence, lack 
of agreement, incomplete knowledge or uncertainty 
and conclusions are heavily relying on expert opinion 
[15–18]. In this case, it should help to build on the lim-
ited scientific evidence for established and well-defined 
ICU discharge criteria that was identified by the previ-
ously performed scoping literature review [19]. Further, 
the Delphi technique had four main characteristics that 
suited the objective of this study: anonymity between 
participants through a non-face-to-face format, itera-
tion with controlled feedback of group opinion, statistical 
aggregation of group responses and expert input [18]. The 
study was realized via an online voting platform designed 
for Delphi studies (welphi.com) to include a geographi-
cally spread panel of experts and to allow participation 
in an asynchronous, online, participatory and interactive 
way, at comparatively low cost and time investment.

Generally, the Delphi study was conducted in three 
stages: 1.) Scoping literature review, criteria preselection 

Conclusion:  For a timely identification of stable intensive care patients and safe and efficient care transitions, a 
standardized discharge readiness evaluation should be based on patient factors as well as organizational boundary 
conditions and involve multiple stakeholders.
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and panelist recruitment, 2.) Online Delphi process 
(detailed process description in online supplement b, 
doc. 2), 3.) Conclusion on final results.

In the 1st stage, the investigators derived a preselection 
of criteria from the earlier performed scoping literature 
review [19] that was then reviewed by selected experts 
for suitability and comprehensiveness. Items, values and 
ranges were added or edited where applicable. Scientific 
evidence was referenced per criterion and a first proposal 
of an ICU discharge criteria checklist was structured by 
criteria categories (online supplement a, doc. 1, tab. S1). 
Potential experts were identified based on a combination 
of proven research activities (topic-related publications 
in Pubmed and on ResearchGate, topic related congress 
presentations (ESICM, ISICEM) and through peer rec-
ommendation of being a practice specialist in the specific 
field. In addition, the investigators aimed for an expert 
panel representing a diversity of European countries and 
healthcare systems as well as a balance in professions. In 
this context, the selected and approached experts mainly 
work in Western European and North American coun-
tries with high standards of care, although in different 
healthcare system settings. Email invitations with back-
ground and introduction to the study were sent out to the 
potential panelists. Upon acceptance to participate, 28 
enrolled participants (17 ICU doctors, thereof 2 female, 
and 11 ICU nurses, thereof 6 female), representing 12 dif-
ferent healthcare systems, received a pre-read document 
(online supplements a, doc. 1) and their personalized 
sign-in credentials to access the online Delphi tool.

In the online Delphi process (2nd stage), expert group 
consensus was built through an iterative process that 
used systematic progression through five rounds of 
voting on questions, statements, or criteria in this 
case [20]. The individual rounds of the process were 
set-up based on available literature on Delphi studies 
in similar settings [15, 17, 18, 21, 22], process reviews 
with appointed methodologists and the technical sup-
port team of the online Delphi platform. The enrolled 
panelists voted on every criterion for inclusion in a 
standard set of discharge criteria that is necessary and 
suitable to evaluate individual patient’s discharge readi-
ness for adult patients in any type of European inten-
sive care setting and not specific to any individual 
disease process or specialty. The investigators did not 
actively participate in the online Delphi process, but 
reviewed, summarized and discussed the results after 
each round in order to set up the following rounds. 
Consensus was defined through agreement on pro-
posed criteria by ≥ 90% of the panelists [22, 23]. For the 
first three rounds, exclusion of criteria from subsequent 
rounds was defined by reaching < 75% of agreement per 

criterion with the cut-off value oriented on compara-
ble research [23]. In round 1, agreement for inclusion 
for round 2 was defined per criterion through not edit-
ing / leaving as is, editing, or adding a criterion to the 
list. The remark “removal” per criterion was counted as 
disagreement and a criterion would have been removed 
from the list if ≥ 25% of the experts voted for removal 
in round 1. In round 2, agreement for further inclusion 
of a criterion in the list was defined as answering either 
very relevant or relevant per criterion on the provided 
Likert scale (5 values: “very relevant”, “relevant”, “can-
not judge”, “not relevant”, “completely irrelevant”). Cri-
teria that met consensus of ≥ 90% through answers of 
“very relevant” or “relevant” were already approved to 
enter round 4. Criteria that reached agreement between 
75 – 89% on being “very relevant” or “relevant”, went 
into round 3, where experts were confronted with the 
voting results on group level compared to their own 
results and outliers had the chance to change their vote 
towards the groups opinion. In round 4, only those 
criteria having reached consensus in round 2 and the 
additional criteria finally having reached consensus 
of ≥ 90% in round 3, went through further finetun-
ing on criteria importance rank, criteria evaluation 
time frames, specific values, and calculation method 
as well who from the care team could best evaluate per 
criterion if it has been met. For round 5, the panelists 
received a statistical summary report of the group vot-
ing on criteria phrasing, importance ranking, evalua-
tion time windows, criteria calculation, and preferred 
decision makers per criterion. Further, they were asked 
to agree / disagree on the final criteria phrasing, value 
calculation method and criteria importance ranking. 
The aspects “criteria evaluation time frame” and “who 
could best evaluate if a specific criterion has been met” 
where excluded from further voting due to the hetero-
geneity of the round 4 results (online supplements c, 
results round 4). Based on the voting results and pro-
vided comments, the investigators derived the final list 
of discharge criteria, shared the results with the expert 
panel and prepared the study manuscript for publica-
tion. An overview of the set-up of the five rounds is 
given in Fig. 1.

In the 3rd stage, based on the voting results of the 5th 
round and the provided comments, the team of inves-
tigators concluded on the final list of 28 ICU discharge 
criteria with their binary decision metric (values for 
Fit for ICU discharge and Needs further intensive care 
therapy / monitoring). Where appropriate—the pre-
ferred value calculation method to evaluate discharge 
was proposed, and a criterion importance ranking was 
provided with exceptions when the mandatory to be 
met—requirement could be overruled.
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Results
Of the 54 experts (33 medical doctors and 21 nurses) 
approached, 17 doctors (2 female) and 11 nurses (6 
female) agreed to participate. One participant left the 

panel after the second round. The final panel repre-
sented 12 different healthcare systems (11 European, 
one Canadian) (online supplements c, fig. S1) and 
brought in experience from different ICU types and 

Fig. 1  Graphical illustration of the Delphi process
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sizes and professional backgrounds: More than half of 
the participants worked in mixed ICUs (mixed ICUs 
(18), medical ICUs (2), surgical ICUs (3), other (1), 
no info (4)). Different ICU sizes were equally repre-
sented (4–12 bed ICUs (8), > 12 – 24 bed ICUs (7), > 24 
bed ICUs (8), no info (5)). Of the entire panel, 16 par-
ticipants were either senior clinicians (3), directors 
or heads of department (7) or professors (6, thereof 
2 in nursing). More than half of the panelists (17) 
had > 10  years of work experience in a critical care 

environment, whereof 9 panelists have worked there 
even > 20 years (further demographic details and graph-
ical illustration in online supplements c, figs. S2, S3, 
S4 and S5). Participation with completion of the entire 
survey per round ranged from 78–92% completion rate 
over the five rounds of voting (R1: 92%, R2: 85%, R3: 
78%, R4: 85%, R5: 85%; for further details see online 
supplements c, tab. S2). The online Delphi process was 
conducted between June 24th, 2020 and March 21st 
2021. Results per round are shown in Fig. 2.

Fig. 2  Results of the different rounds in the online Delphi process
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The detailed results per round with voting split, pro-
vided and edited comments are given in online supple-
ments c with results description per round (doc.3) and 
results tables per round (doc. 4, tab. S3: results round 1, 
tab. S4: results round 2, tab. S5: results round 3, tab. S6: 
results round 4, tab. S7: results round 5, tab. S8: results 
round 5, tab. S9: phrasing comparison round 5 and 
final list, tab. S10: final ICU discharge criteria list). And 
the end of the Delphi process, 28 ICU discharge crite-
ria reached final consensus, thereof 23 criteria reached 
consensus ≥ 90% and 5 criteria reached consensus of 75 
– 88% (tab. S10). For 5 criteria a deletion from the list 
was agreed with ≥ 92% consensus, because these criteria 
became obsolete as aspects were finally covered through 
other rephrased criteria (tab. S8). Based on comments 
received in the 5th round and discussion among the team 
of investigators, 8 criteria got changed in phrasing for 
simplification for the final criterial list although they have 
all met already the consensus threshold (tab. S9). The set 
of proposed ICU discharge criteria for adult patients in 
any type of ICU covers patient-specific as well as organ-
ization-specific discharge criteria to evaluate discharge 
readiness of the individual patient but also to assess 
organizational capabilities to allow patient discharge to 
the next lower level of care (general ward in this study 
context). 24 patient-specific criteria reflect on the dif-
ferent organ systems (respiratory system, cardiovascular 
system, central nervous system, urogenital system), pain, 
fluid loss and drainages, medication and nutrition, patient 
diagnosis, prognosis, and patient preferences. 8 out of the 
24 patient-specific criteria evaluate as part of their crite-
ria phrasing whether currently available capacities and 
competencies as well as available technical infrastructure 
at the receiving unit are in place to safely discharge the 
patient. 4 criteria focus on the institution specific bound-
ary conditions that allow or don’t allow patient discharge 
(institution’s specific admission criteria of receiving unit, 
safety standards such as isolation or support measures for 
out of hours discharges, and current capacity, acuity, and 
workload levels at the receiving unit). For every criterion 
a binary decision metric was defined with values for “Fit 
for discharge” and “Needs further intensive care therapy 
/ monitoring”. For consistency and ease of use in daily 
clinical practice, all criteria have been phrased in a way 
that they can be answered with the values “yes” or “no” 
in the binary decision metric. For 6 criteria concerning 
the patient’s vital parameters, a value calculation method 
has been defined: For “blood oxygenation”, the worst 
value must be above the defined threshold and the trend 
must be stable over a defined time frame. For “respiratory 
rate”, “heart rate” and “mean arterial pressure”, the worst 
value must be within the acceptable range and the trend 
must be stable over a defined time frame. For “cardiac 

rhythm” and “hemoglobin” the trend must be stable over 
a defined time frame. For a definition of an appropriate 
value evaluation time frame per criterion that indicates 
stability, thus preventing patient readmission within 
48  h after ICU discharge, agreement within one of the 
proposed time frame categories was low. 42% has been 
reached as a maximum agreement level in only one cri-
terion, followed by 2 criteria reaching 38% and 8 criteria 
reaching 33% agreement in one category. All other crite-
ria reached lower agreement levels per proposed evalua-
tion time frame category. Based on the heterogeneity of 
the answers, the investigators decided to take this aspect 
out from any further voting round as they didn’t expect 
reaching a significantly higher agreement level within 
the following two rounds. As a result, no specific crite-
rion evaluation time frames can be proposed. However, 
as the phrasing of the value calculation method refers to 
a defined time frame, for implementation in daily clini-
cal routine, this time frame needs to be specified once by 
the clinical decision makers and in context of the institu-
tion specific workflows of vital parameter measurement, 
documentation, and visualization. The votes distribution 
per criterion could serve as a first orientation.

Also, the question in the fourth round, who of the 
stakeholder group can evaluate best if the patient meets a 
criterion, resulted in very heterogenous results. Only for 
9 out of 33 criteria an agreement of ≥ 70% was reached 
on one stakeholder. A general insight from the panelists’ 
comments and the voting distribution was, that a lot of 
criteria need to be evaluated by an interdisciplinary team, 
that often should even involve a clinician or nurse from 
the receiving unit. In the performed survey, there was 
no selection option for the interdisciplinary team. That 
is why panelists commented via the comments field on 
the need to have an interdisciplinary team (13 related 
comments). Based on these results, it was decided to not 
further iterate on the decision maker. The investigators 
would rather recommend for criteria implementation in 
daily clinical practice to define the best decision maker(s) 
per criterion based on institution specific roles and col-
laboration aspects. Based on the comments, for some cri-
teria certain roles can equally assess discharge readiness, 
often depending more on competency and experience 
level than on the specific role. An interdisciplinary team 
including representatives from the receiving unit should 
be consulted for criteria that reflect on patient specific 
criteria in context with capabilities of the receiving unit. 
For clinical practice implementation, it is also important 
to know the importance rank of each criterion, meaning 
if it is mandatory to meet the criterion or not and if there 
are exceptions in place that allow to overrule the crite-
rion. After some simplification of the ranking, 17 out of 
28 criteria reached > 90% consensus on “mandatory to 



Page 7 of 14Hiller et al. BMC Health Services Research          (2022) 22:773 	

be met”. Eleven criteria reached 73%—89% consensus on 
“mandatory to be met”. End-of-life care and agreed treat-
ment limits where the exceptions mentioned the most (in 
12 criteria), when “mandatory to be met” can be over-
ruled. Looking at the voting alternatives, the highest vote 
for “not mandatory to be met” with 26% was reached for 
the criterion “Patient’s preference is to stop intensive care 
therapy and to leave the ICU”.

Finally, over a course of 5 rounds of voting on a basis 
of 40 initial ICU discharge criteria, where several cri-
teria have been added, edited and deleted along the 
way through the panel’s consensus, the study resulted 
in 28 in-depth defined ICU discharge criteria for adult 
patients, that should be applicable to any type of ICU 
(Table 1).

Discussion
The objective of this Delphi study to reach consensus 
on a standardized set of ICU discharge criteria has been 
achieved. In the voting process, we involved 28 clinicians 
and nurses with a dedicated expertise and research inter-
est in ICU transfer processes, coming from divers geo-
graphical and professional backgrounds. That allowed us 
to get a comprehensive evaluation of the provided first 
proposal of ICU discharge criteria that we derived from 
our previous literature research.

From the beginning, patient as well as process-related 
conditions were in focus of the consensus process. As 
phrased in earlier studies, only the two perspectives 
together could give a holistic view on discharge readiness 
for an individual patient to a particular next lower level 
of care [5, 9, 12]. Patient-specific criteria should indicate 
a stable state of the patient for at least the next 48 h that 
allows safe discharge with a minimized readmission risk 
[24, 25]. Organization-specific aspects affect the quality 
and success of care transitions from an ICU to a lower 
level of care and should reflect on current ICU capacity 
strain driven by census level and nursing workload as well 
as the capabilities of the next lower level of care, commu-
nication and handover practices between departments, 
as well as an early definition of patient-centric care goals 
that are aligned throughout the patient pathway.

The first round of voting was started with two blocks 
of criteria: the patient-specific block with 30 criteria 
and the organization-specific block with 10 criteria. The 
study was successfully ended after the 5th round with 
24 patient-specific and 4 organization-specific criteria. 
Patient-specific criteria were represented by a holis-
tic view on the different organ systems and therapeutic 
interventions as well as patient’s autonomy, continuous 
care needs, the patient’s wish, and therapeutic suscepti-
bility. Organization-specific criteria were aligned institu-
tion specific admission and discharge criteria, discharge 

timing and accompanying safety measures, available 
technology, and care capacities at the next lower level of 
care. Throughout the various rounds of voting, it became 
clear that patient- and organization-specific discharge 
readiness is deeply intertwined as among the patient-spe-
cific criteria, 12 criteria also reflect on the capabilities of 
the receiving unit in the way they were finally phrased.

Multi‑parameter and multi‑stakeholder approach
With its multi-parameter and multi-stakeholder 
approach, this study uniquely corresponds to the request 
from several publications [5, 26–29], that ICU discharge 
criteria should not only determine when a patient is no 
longer in need of intensive care but also whether the 
receiving unit is capable to take appropriate care of that 
particular patient. Here, the checklist format could serve 
as a structured decision support tool to evaluate both 
perspectives and to facilitate a handshake on patient 
transition between the sending and receiving unit, thus 
improving current discharge practices. The high comple-
tion rate through all five rounds supports robust results 
and reflects the interest and dedication of the panelists 
for this area of research. Throughout the voting process, 
the panelists’ comments, and perspectives, based on 
their diverse geographical and professional background, 
lead to a comprehensive result. We purposely involved 
ICU clinicians and critical care nurses in the definition 
of ICU discharge criteria as the formalization of multi-
disciplinary input in the ICU discharge decision-making 
has been recommended in earlier work [30]. Research 
has also repeatedly shown that bedside nurses can offer 
a unique perspective on the type and amount of nursing 
care each patient needs, and nurse-physician collabora-
tion in decision-making at the time of ICU discharge is 
associated with better patient outcomes, reduction in 
ICU readmission and hospital mortality [30–32]. Those 
studies also proposed that discharge readiness evalua-
tion needs to consider nursing workload related crite-
ria at the discharging and at the receiving unit, as well 
as available skill sets and patient-nurse ratios. Surpris-
ingly, none of the proposed scores or ratios reflecting 
on nursing workload or patient-nurse ratio were finally 
consented. One criterion was formulated rather generic 
without any patient-nurse ratio, acuity level or workload 
scores, but specifically to the care capacities at the receiv-
ing unit (“Do current acuity and dependency levels and 
current workload at the receiving unit allow to admit 
and take care of this patient?”). This particular criterion 
would help to facilitate a discussion and ultimate hand-
shake for the care transition but leave it still to the deci-
sion-making subjectivity and argumentation skills of the 
different stakeholders. For many of the other criteria in 
the final list, it was reflected per criterion if the patient 
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status or the needed continuous interventions could be 
managed at the receiving unit. Having such a focus on 
the organizational aspects of discharge readiness, where 
different units need to evaluate if the discharge criteria 
are met, also brings the challenge of structuring access to 
the clinical decision support tool (“Who ticks the box?”) 
and organizing information flow around it (“Who gets 
notified?”). The questions, who can best evaluate the par-
ticular discharge criterion and who ultimately takes the 
discharge decision, leads to another remarkable result of 
our study: No clear preference for a particular decision 
maker per criterion and several comments to better have 
an interdisciplinary team deciding whether the criteria 
are met, also supports a multi-stakeholder approach in 
clinical decision making. Retrospectively, there should 
have been a selection option in the questionnaire for 
“interdisciplinary team”, which wasn’t there but would 
have potentially brought even clearer results for the 
multi-stakeholder approach. Another insight was, that 
clinicians and nurses from the general ward environment 
should have been included in the panel. Especially, as so 
many criteria were reflecting on the capabilities of the 
receiving unit, we assume that their input and vote would 
have brought an even more comprehensive result. With 
that insight, we recommend clinical implementation and 
validation of the criteria being undertaken by a multidis-
ciplinary and interdepartmental team.

High consensus level with the focus on generally available 
and applicable criteria
This study results could serve as a starting point for 
implementation in daily clinical practice in many Euro-
pean healthcare systems. However, the panelists rep-
resented with their expertise and input mainly very 
developed countries, where a high standard of intensive 
care is provided, although the availability of ICU beds 
per 100.000 capita of population varies widely [33]. The 
definition of a rather high consensus level with ≥ 90% for 
criteria inclusion and 5 rounds of partially reiterations 
of voting enabled consistency checks and fine-tuning of 
the proposed criteria. Throughout the different rounds 
of voting, the panelists were focused on the aim that the 
criteria should be widely available in clinical practice and 
as broadly applicable as possible, concerning the patient 
group, type of illness and type of ICU. Further, the inclu-
sion of criteria around patient wishes, prognosis and 
therapeutic susceptibility, as well as the criteria impor-
tance ranking including the exceptions in case of a pal-
liative care pathway, builds a standardized form that was 
asked for in earlier studies to evaluate the adequacy of 
the current treatment with the team, the patient and his 
relatives [34]. However, the results of the criteria impor-
tance ranking were quite heterogenous and therefore 

should serve as a first orientation whether some criteria 
are more important to be met than others. Implementa-
tion in clinical routine needs to show how useful the cri-
teria importance ranking is. Capturing retrospectively 
how often a “mandatory to be met” criteria was actually 
not met when a patient was discharged and combining 
that with patient outcome data will bring more insights 
into how to apply this rule and how to further fine-tune 
the weighting of the criteria against each other or even 
combining some.

Aspects for implementation in daily clinical practice
A possible operationalization of the criteria list could be 
in a kind of dashboard view in the Patient Data Manage-
ment System (PDMS), where discharge readiness status is 
visualized as a summary visual per patient. There, it could 
automatically flag patients that are “fit for discharge”, 
when the required criteria thresholds are met over the 
institution-specific defined time frames. That would help 
the care team to quickly assess current capacity require-
ments when they are asked to admit a new patient. Fur-
thermore, in a single patient view, the different factors 
impacting discharge readiness can be reviewed in more 
detail and current discharge barriers can be depicted. 
For hospitals still documenting in paper-based formats, 
a color-coded discharge readiness checklist could sup-
port individual patient assessment. This perspective 
could guide morning rounds to focus the attention to the 
most likely-dischargeable patients and on given discharge 
barriers. Further, the variety in clinical decision making 
could be reduced through guiding especially junior cli-
nicians through a structured decision criteria catalogue. 
Implementing this list in daily clinical routine would help 
to drive multidisciplinary discussions around care goals, 
early consideration of alternative care pathways and, with 
that, adapting the discharge criteria to the patient-indi-
vidual treatment plan. A continuous visualization of the 
discharge readiness assessment could prompt clinicians 
to consider patient discharge outside the morning rounds 
and throughout the day and help them plan and facilitate 
the actual patient transition with the related care team. 
Discharging patients as soon as they are stable enough 
would have great potential to optimize the use of limited 
ICU resources, to reduce waste in terms of overtreat-
ment, waiting and avoidable complications and to reduce 
costs [2, 10].

Criteria reporting automation
With 28 criteria, we still provide a rather long list of dis-
charge criteria that need to be checked by the decision 
makers in a recurring manner to determine discharge 
readiness. Former publications also formulated the 
need that ideally, most of the defined criteria should be 
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auto-fillable with data from PDMS and Electronic Medi-
cal Record (EMR) systems [12]. Although throughout 
the different rounds of voting, criteria were in discus-
sion that could have been very well derived in electronic 
and automated form from the PDMS and EMR systems, 
most of those criteria didn’t make it to the final list. 
Remarkably, none of the proposed numeric scores and 
scales (from initial proposal and proposed by the pan-
elists throughout the voting process), like Glasgow Coma 
Scale (GCS), Richmond Agitation Sedation Scale (RASS) 
and Confusion Assessment Method for Intensive Care 
Units (CAM-ICU), Sequential Organ Failure Assessment 
(SOFA) and delta SOFA, Pain and Frailty scales as well as 
nursing workload related scores reached final consensus. 
For those criteria on the final list, that require a calcula-
tion method to determine whether the criterion is within 
the threshold values (SpO2, respiratory rate (RR), heart 
rate (HR), cardiac rhythm, mean arterial pressure (MAP), 
hemoglobin (Hb)), a calculation and reporting automa-
tion connected with the criteria catalogue is critical for 
implementation success in daily clinical practice.

Continuous discharge readiness evaluation
With the resulting list of discharge criteria, the request 
for a continuous evaluation of discharge readiness [12] 
can still not be met. Ultimately, only 6 criteria are truly 
continuously and automatically reportable. On the 
other hand, some of the criteria that are closely related 
to treatment capabilities or needed infrastructure at the 
receiving unit, only need to be checked once for a par-
ticular patient or don’t account for a particular receiving 
unit or institution specific workflow and could therefore 
be excluded when applied in that environment. For the 
remaining criteria it may help to define evaluation time 
frames on an institution level. That means, over which 
time frame a certain criterion needs to be met to indi-
cate patient stability. The results from the 4th round on 
suitable evaluation time frames didn’t show strong pref-
erences for particular evaluation time frames per crite-
rion. Within the investigators team, it was suspected that 
also further iterations on this question wouldn’t bring 
any significantly clearer results. For the sake of survey 
simplification, it was decided to stop the query on the 
criteria evaluation time frames after only one round of 
results. However, the vote distribution on proposed cri-
teria evaluation time frames could serve as a first orienta-
tion to define institution specific time frames that match 
the related workflows, and to trigger future research 
on this aspect. Further, for daily practice implementa-
tion in PDMS- as well as paper-based ICUs, it remains 
a challenge to provide the basis for a discharge readi-
ness evaluation possible at any time. Different types of 
data and resources need to be linked to provide one 

comprehensive view for all involved stakeholders on the 
patient’s and organization’s progress towards discharge 
readiness, decisions taken and access to underlying data.

Need for clinical implementation research
A multicenter point-prevalence study could compare 
actual discharge decision making criteria against the con-
sented list and illustrate current differences in discharge 
practices. Implementation studies should further dem-
onstrate if this consented standardized set of discharge 
criteria can adequately assess ICU patient’s discharge 
readiness, by reviewing fit for discharge status, patient 
flow, capacity utilization and patient outcomes key per-
formance indicators (KPIs), and comparing them to base-
line measurements from common clinical practice. A 
defined and clinically validated Fit for discharge-status 
could help future root cause analysis to identify discharge 
barriers and to measure process related waste of ICU 
capacities. Ultimately, it needs to be researched in how 
far the implementation of objective and standardized 
ICU discharge criteria can reduce waste in the ICU dis-
charge process, increase overall ICU capacity utilization 
and workflow efficiency. Clinical practice implementa-
tion may also stimulate future research on how this set 
of discharge criteria can further be improved towards an 
automated and intelligent clinical decision support tool, 
suitable to integrate aggregated data in form of scores 
and ratios, see trends, predict patient individual dis-
charge readiness, and learn retrospectively about factors 
that determine successful patient discharge and pathway 
selection.

Strengths and limitations
This study has several strengths. The expert panel 
included a decent number of subject matter experts in 
the field of acute care transitions, coming from differ-
ent professional and geographical backgrounds, so that 
the results of the study should be robust against regional 
practice differences. The group was also not too large, so 
that the high proportion of provided qualitative answers 
could be handled well. Anonymity of the experts and 
their individual responses were preserved throughout 
the entire Delphi process, to avoid bias due to individ-
ual’s dominance and group pressure. Several iteration 
steps and related fine-tuning, the high completion rate 
throughout the five rounds of voting as well as the high 
level of consensus all helped to build a robust and con-
sistent result.

However, our work has certain limitations. Our panel 
was limited to ICU clinicians and ICU nurses from dif-
ferent healthcare systems, types of hospitals and levels 
of work experience. It didn’t include other stakeholders 
in the ICU discharge readiness evaluation process, such 
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as receiving units’ clinicians and nurses, or the experi-
ences of patients and rapid response teams. Including 
those parties and aspects in future research in this con-
text would make the results more robust and also may 
increase acceptance when implemented in clinical prac-
tice. Further, having a multinational panel answering an 
online questionnaire in English language with no pos-
sibility to clarify doubts could lead to misinterpretation 
of questions or also provided statements. Some com-
ments were provided in national language and needed to 
be translated. Also, in round 1 and 2, a few experts were 
confronted with criteria, in particular different types of 
nursing workload scores, they had no experience with in 
their own clinical practice. So, their ability to judge on its 
general usability could be limited. It could be questioned, 
if that had an effect that those criteria didn’t receive suf-
ficient consensus and got excluded after round 2. Further, 
the inclusion of the multidisciplinary team in the 4th and 
5th round, could have brought a stronger agreement on a 
potential decision maker per criterion. But the need for 
this was only revealed through the provided comments. 
Also, a reiteration on the criteria evaluation time frames 
in further rounds could have brought clearer results, that 
could be then linked to the value calculation method 
for clinical practice implementation. This missing link 
requires further research on this detail. In general, sev-
eral concerns around clinical practice implementation 
have been raised via the panelists comments and have 
been summarized in the discussion part and translated 
into suggestions for future implementation research.

Conclusion
In daily clinical practice, there is an absence of evidence-
based and well-defined ICU discharge criteria that reflect 
a holistic assessment on the patient’s fit for discharge 
status as well as on the organizational capabilities that 
allow a safe and timely transition to the next lower level 
of care. A critical care expert panel consented via a modi-
fied online Delphi process on a final list of 28 criteria to 
evaluate discharge readiness in adult ICU patients for a 
care transition to a general ward environment. The set of 
criteria covers patient-specific aspects, such as a holistic 
view on organ systems, therapeutic interventions as well 
as patient’s autonomy, continuous care needs, patient’s 
preferences, and therapeutic susceptibility. The con-
sented organization-specific criteria focus on the under-
lying framework conditions, like discharge timing, safety 
measures, available care capacities, skill sets and tech-
nology. First clinical practice implementation studies are 
recommended to further define criteria evaluation time 
frames, the role of the different stakeholders in the deci-
sion process and the criteria importance ranking. Future 
research shall focus on validation of the criteria set, 

utility, criteria reporting and decision support automa-
tion, and visualization.

In a broader perspective, applying clearly defined ICU 
discharge criteria may reduce decision making subjec-
tivity, improve patient safety and workflows in daily care 
transitions, support efficient use of limited ICU resources 
and equity of care, but also prevent avoidable patient 
deterioration and overburdening of lower levels of care. 
That means, patients and organizations could benefit 
from the implementation of such discharge criteria as a 
clinical decision support in daily clinical practice.
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