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As coronavirus disease 2019 (COVID-19) cases surged at
different times all over the world, news stories about run-
ning out of personal protective equipment, triaging ven-
tilators, and mobile morgues have played on repeat. Like-
wise, human resources have been stretched beyond their
limits. Those same news outlets tell stories of health care
workers experiencing burnout and depression and post-
traumatic stress disorder, of clinicians leaving their pro-
fessions en masse [1]. While this is especially salient in
the current moment, the intensivist workforce has been
in crisis for years, and shortages are projected to worsen
[2]. Therefore, understanding the tipping point of when
the workload of an intensivist is too much, the point at
which the quality of their care diminishes, is essential for
intensive care unit (ICU) organization even beyond our
current crisis.

A few studies have sought to quantify the optimal phy-
sician workload in different settings. Two studies of ICU
patients in the United Kingdom (UK) and France dem-
onstrated that above certain thresholds of patient load
per intensivist, mortality was increased [3, 4]. In the UK
study, the relationship of patient volume with hospi-
tal mortality was U-shaped, with both lower and higher
patient loads associated with higher hospital mortality.
This relationship is consistent with a “just right” concep-
tual model—where too few patients lead to inefficiency
and inexperience that is detrimental to care delivery,
and too many lead to inability to provide timely and

*Correspondence: prasadm@pennmedicine.upenn.edu

! Department of Medicine, Perelman School of Medicine at the University
of Pennsylvania, 423 Guardian Drive, 302 Blockley Hall, Philadelphia, PA
19103, USA

Full author information is available at the end of the article

@ Springer

appropriate care to all of them. However, another study
in a United States population did not confirm an asso-
ciation of intensivist-to-ICU-bed ratio with mortality;
on the other hand, this study was conducted in a single
ICU that underwent a series of organizational changes
and was also being staffed by fellow and resident physi-
cians [5]. These inconsistencies highlight the complexity
of critical care delivery. Prior studies have not rigorously
accounted for other ICU organizational factors known to
affect patient outcomes, notably other concurrent staff-
ing models [6]. In this issue of Intensive Care Medicine,
Gershengorn and colleagues aim to further expand the
evidence around intensivist workload with a retrospec-
tive cohort study examining the relationship between one
measure of workload—the patient-to-intensivist ratio
(PIR)—and hospital mortality of critically ill patients [7].
Their study had several advantages over previous ones.
They used a high-quality, granular database of virtu-
ally all ICU patients in Australia and New Zealand, with
over 90,000 patients across 73 ICUs. They had not only
patient data but also detailed staffing data; therefore, they
were able to precisely estimate PIR, adjust for differences
in patient case mix, and account for other ICU staffing,
such as patient-to-nurse ratio. They employed sophis-
ticated statistical methods and conducted several well-
considered sensitivity analyses.

The authors had hypothesized that there would be a
U-shaped relationship between the PIR and mortality,
as observed previously [3]. However, despite carefully
planned and robust sensitivity analyses, they found no
such association. At first, we intensivists may ask how
can this possibly be? Even before this pandemic, many or
even all of us have experienced a time of having too many
patients to deliver the best possible care, of knowing
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that too much has been asked of us. And previous stud-
ies have indeed confirmed this fear, demonstrating that
higher patient loads have consequences of inefficien-
cies and even patient harm. On deeper evaluation, how-
ever, perhaps we see that the result is not unexpected.
The authors offered several possible explanations and
acknowledged several limitations. The ICUs were lower
acuity than most previous studies, thus with a lower
percentage of patients who might actually benefit from
critical care. Furthermore, the study ICUs may not be
representative of ICUs more broadly. Besides being lower
acuity, they also had a fairly small range of PIR, suggest-
ing attention as already paid to intensivist workload.
The ICUs were generally well-staffed, with a majority
of intensivists having at least one junior doctor present
to share the workload, and high availability of nursing
resources other than the assigned bedside nurse. There-
fore, the study may have limited generalizability to ICUs
outside of Australia and New Zealand.

We feel that two key points bear further discussion.
First, a particularly important question is the relevance of
the simple definition of average PIR during ICU admis-
sion. Gershengorn and colleagues adopted the average
of daily PIR as the key measure of intensivist workload.
This choice was pragmatic; PIR is easily measured and
easily understood. A threshold value for PIR, if identified,
would have clear implications for staffing policies. How-
ever, we feel that the PIR is too simple. As the authors
themselves acknowledge, it does not capture all the fac-
tors that influence intensivist workload, the construct at
the heart of this research question. An average daily PIR
does not allow for the possibility that interventions—and
therefore strain—may have different impact at different
points in a patient’s illness. In large ICUs staffed by more
than one intensivist concurrently, it does not account
for the possibility that patient assignments may differ
based on acuity or other factors. And of course, it can-
not account for the overall acuity of the patients, which
can dramatically affect the intensity and complexity of an
intensivist’s workload.

Another point made by the authors that we wish to
highlight is that these results should not be taken to
imply that intensivists can care for an unlimited number
of patients. Patient mortality is but one outcome that is
relevant to the question of optimal intensivist workload,
and we must not rely too heavily on what is an incomplete
picture of the whole story. This pandemic has brought
into sharp focus the detrimental effects of strain on the
critical care workforce. Professional burnout is peaking
amongst our colleagues [8, 9], and clinicians of all pro-
fessional groups are leaving in droves, compromising

the size and quality of a workforce already in shortage.
Instead, we might consider these results as a new per-
spective on this question in a new context. The finding
that PIR was not associated with differences in mortality
in ICUs that are low acuity, well-staffed, with standard-
ized practices across large national health systems can be
interpreted as a confirmation that non-intensivist factors
and resources can support and expand capacity for car-
ing for critically ill patients. Perhaps, this study can lead
us to look beyond the PIR for solutions to meet the ever-
growing demands for critical care.
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