
3. Lai J, Ma S, Wang Y, Cai Z, Hu J, Wei N, et al. Factors associated with
mental health outcomes among health care workers exposed to
coronavirus disease 2019. JAMA Netw Open 2020;3:e203976.

4. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E,
Katsaounou P. Prevalence of depression, anxiety, and insomnia
among healthcare workers during the COVID-19 pandemic: a
systematic review and meta-analysis. Brain Behav Immun 2020;88:
901–907.

5. Thompson-Hollands J, Jun JJ, Sloan DM. The association between
peritraumatic dissociation and PTSD symptoms: the mediating role of
negative beliefs about the self. J Trauma Stress 2017;30:190–194.

6. Syndicat National des Professionnels Infirmiers. Combien d’infirmier̀es
exercent en France? [accessed 2020 Sep 18] Available from: http://
www.syndicat-infirmier.com/Combien-d-infirmieres-exercent-en-
France.html.

7. Gyllensten K, Palmer S. The role of gender in workplace stress: a critical
literature review. Health Educ J 2005;64:271–288.

8. Liu N, Zhang F, Wei C, Jia Y, Shang Z, Sun L, et al. Prevalence
and predictors of PTSS during COVID-19 outbreak in China hardest-
hit areas: gender differences matter. Psychiatry Res 2020;287:
112921.

9. Elson D. Recognize, reduce, and redistribute unpaid care work: how to
close the gender gap. New Labor Forum 2017;26:52–61.

10. Ran L, Chen X, Wang Y, Wu W, Zhang L, Tan X. Risk factors of
healthcare workers with corona virus disease 2019: a retrospective
cohort study in a designated hospital of Wuhan in China. Clin Infect
Dis [online ahead of print] 17 Mar 2020; DOI: 10.1093/cid/ciaa287.

11. Meredith C, Schaufeli W, Struyve C, Vandecandelaere M, Gielen S,
Kyndt E. ‘Burnout contagion’ among teachers: a social network
approach. J Occup Organ Psychol 2020;93:328–352.

12. Jun J, Costa DK. Is it me or you? A team approach to mitigate burnout in
critical care. Crit Care Nurs Clin North Am 2020;32:395–406.

13. Kerlin MP, McPeake J, Mikkelsen ME. Burnout and joy in the profession
of critical care medicine. Crit Care 2020;24:98.

14. Costa DK, Moss M. The cost of caring: emotion, burnout, and
psychological distress in critical care clinicians. Ann Am Thorac Soc
2018;15:787–790.

15. Stimpfel AW, Fatehi F, Kovner C. Nurses’ sleep, work hours, and
patient care quality, and safety. Sleep Health 2020;6:314–320.

Copyright © 2020 by the American Thoracic Society

Watchful Waiting in the ICU? Considerations for the Allocation of
ICU Resources

The emergence of value-based health care—a reckoning of the
benefits and costs of clinical and organizational interventions—has
included an interest in the optimal use of critical care resources.
Understanding the ideal allocation of costly and often limited
resources, such as ICU beds, is essential to a hospital’s daily
operation and sustainability (1). When faced with uncertainty
about the best triage decision for a sick patient, clinicians must ask:
Does this patient benefit from ICU admission? They may also ask:
What is my hospital’s ICU bed availability at present? Conversely,
toward the end of a patient’s ICU course, clinicians must routinely
consider: Is this recovering ICU patient ready for transfer to the
medical ward (i.e., does this patient no longer benefit from the
ICU)? They may also, and often do, ask: Is there another patient
who needs this ICU bed more?

These latter questions, related to the timing of ICU
discharge, are informed by 1) a clinical assessment of “readiness
for discharge” and 2) the availability of ICU and ward beds
at that time. High ward occupancy is a common source of
healthcare capacity strain (2, 3). When present, this strain can
delay both ICU discharge and, in turn, likely delay upstream
new ICU admissions to those still-occupied beds. Thus, some
typical ICU patients may instead be admitted to the ward or

may “board” in the emergency department or in a specialty
ICU that is not ideally matched with their needs. These scenarios
may be associated with higher mortality relative to timely,
appropriate ICU admission (4, 5).

In this issue of the Journal, Forster and colleagues (pp.
1399–1406) shed new light on the timing of ICU discharge as an
explicit component of ICU resource allocation (6). The authors
sought to understand the impact of an unintended delay in ICU
discharge on patient outcomes. ICU discharge delay was defined
as time between a patient being deemed “ready” for ICU discharge
by the clinical team and actually leaving the ICU. Implicit in this
definition is that the delay was driven by system-level factors,
such as high ward occupancy or infection control needs, and not
patient-level factors, and the patient remained ready and awaiting
discharge during this delay. The authors performed a thoughtful
retrospective cohort study using the Australian and New Zealand
Intensive Care Society Adult Patient Database. They studied over
1 million patients from 190 ICUs who were discharged alive from
the ICU to the ward after their first ICU admission. The authors
developed a hierarchical model to estimate the association between
discharge delay and mortality or ICU readmission. In sensitivity
analyses, the investigators examined outcomes among three
prespecified subgroups stratified by predicted risk of death
upon ICU admission.

Forster and colleagues report that 75% of patients were
discharged within 6 hours of being deemed ready, 13% were
discharged after a 6- to 12-hour delay, and 2% were delayed 48–72
hours. Relative to discharge within 6 hours, risk-adjusted mortality
was lower, with a discharge delay of 24–48 hours (adjusted odds
ratio, 0.94; 95% confidence interval, 0.90–0.99), and reached its
lowest estimated value at 48–72 hours of delay (adjusted odds ratio,
0.87; 95% confidence interval, 0.79–0.94). However, mortality was
not significantly lower than the reference group when discharge
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was delayed between 6 and 24 hours or greater than 72 hours. In a
subgroup analysis, the association between prolonged discharge
delay and lower mortality was only observed among the strata with
the highest (.5%) predicted risk of death upon admission to ICU.
Finally, the authors reported a progressively lower adjusted odds of
ICU readmission in association with increasing duration of
discharge delay.

Earlier work examining patient outcomes under conditions of
ICU capacity strain suggested that ICU readmission risk is greater
when patients are discharged earlier in their ICU course as a result of
high demand for ICU beds (7). Discharge delay has varied in its
association with mortality in prior studies, with some suggesting no
association, whereas others observed lower mortality in association
with discharge delay, particularly among patients at high predicted
risk of death (7–9).

When appraising the new results, we first consider the
classification of discharge readiness. The exposure of discharge delay
depends on two main factors: proximally, a clinical team must
determine that a patient is ready to leave the ICU, while distally,
ward capacity must accommodate that patient. The authors share
that patients classified as discharge ready may have the decision
reversed and be intentionally kept in the ICU for continued care;
however, they would still be coded as if they are simply waiting for
a ward bed and benefiting from that waiting period. This could
explain some benefit of delay.

Another related concern is the possibility that ICU teams could
intentionally label patients as “ready for discharge” prematurely. If
ICU teams are frequently facing long ICU discharge delays, they
might be inclined to put in “deemed ready to leave” assessments
earlier to “start the clock,” with the option to cancel a transfer out if
the patient got a ward bed but were truly not yet ready. In that case,
the “benefit” seen in a “delayed” ICU discharge is really the true
benefit of appropriate ICU time. Conversely, early discharge in this
scenario could explain increased mortality, driven by ICU strain,
rather than delayed discharge driving benefit (7). Measures of
strain, most importantly ward capacity strain, are not incorporated
into the current study; therefore, it is difficult to assess the impact
of this potential source of bias.

Finally, we consider generalizability. Critical care bed
availability varies significantly across regions and countries (10).
Thresholds for “discharge readiness” will vary on a hospital-by-
hospital basis given varied policies regarding ICU and ward
admission, differing medical ward acuity, availability of step-down
beds, and other factors. Transferring these findings to any
individual hospital is therefore challenging and must take into
consideration local patient acuity and system-level factors.

The work by Forster and colleagues raises several important
questions. First, does prolonged ICU monitoring beyond a
clinician’s intuition of true discharge readiness cause improved
outcomes, or could this difference in outcomes be driven by
inappropriately early discharge for some patients under
conditions of capacity strain? If discharge delay is causal, we will
need to factor in the costs of additional ICU care and the
opportunity cost of lost ICU capacity for incoming patients. We
would also want to know what elements of distal ICU care
contribute most to improved outcomes and assess whether they
can be exported to wards to maintain clinical benefit and ICU

throughput. And finally, we would want to reliably identify
clinical subgroups of patients who would benefit most from
prolonged care in the ICU. n
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