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Emergency department (ED) crowding 
has long been recognised as posing signif-
icant patient safety threats. Research has 
demonstrated ties between ED crowding 
and delays in time- sensitive, disease- 
specific interventions such as thrombol-
ysis in patients with acute myocardial 
infarction1 and stroke,2 resuscitation in 
trauma patients,3 antibiotics for patients 
with community- acquired pneumonia,4 
and more recently the timely treatment 
of patients with sepsis.5 Elderly patients 
in particular may be vulnerable to 
crowding.6 More broadly, it has become 
clear that periods of high ED crowding 
are associated with increased inpatient 
mortality, length of stay and costs,7 as 
well as decreased patient experience.8 9

Through health systems engineering, 
lean, and Six Sigma, ED leaders have 
sought to increase the efficiency of EDs, 
decrease crowding and improve the 
quality of care. Understanding the factors 
that contribute to ED crowding, including 
queuing theory, several solutions have 
been implemented to try to decompress 
crowded EDs.10 11 These ED solutions 
include matching the number of clinical 
shifts to expected patient arrival curves, 
positioning clinicians in triage,12 creating 
observation units,13 and streaming patients 
(split flow).12 Hospital system solutions 
have also been explored, including alter-
native pathways such as home hospital 
programmes,14 transferring lower acuity 
patients to partner community hospi-
tals,15 smoothing the elective surgery 
schedule16 and boarding limited numbers 
of admitted ED patients in hospital hall-
ways until a hospital bed becomes avail-
able.17 Over the years, groups like the 
Institute for Healthcare Improvement, 
American College of Emergency Physi-
cians, and the American Academy of 
Emergency Medicine have disseminated, 

taught and coached ED leaders on these 
operational improvement initiatives.

An important factor contributing to 
ED crowding involves patient disposi-
tion and the frequently cited bottlenecks 
arising from the inability to move patients 
from the ED to the inpatient floors due 
to hospital capacity constraints.18 19 In 
the current issue, Tyler et al20 advance 
the science in this field by evaluating an 
additional lever that could potentially 
be pulled to effect inpatient capacity: 
ED clinician factors that may contribute 
to variable admitting practice patterns. 
Tyler and colleagues20 reviewed data from 
2010 to 2016 at a large academic medical 
centre in Boston. Of patients seen in the 
last shift hour, 43% were admitted vs 
39% seen at any other time during the 
shift. Consistent with this observation, 
there was a general increased likelihood 
of admission for later hours in shifts, not 
just the last hour. For instance, the rela-
tive risk of admission was 1.03 in hour 7 
(1.01–1.05), 1.04 in hour 8 (1.01–1.06) 
and 1.06 in hour 9 (1.013–1.101).

The authors conclude that the decision 
to admit is not purely related to medical 
indications or patient factors, but that 
the fatigue and cognitive overload that 
clinicians experience may play a small 
but statistically significant role as the shift 
progresses. Even granting this inference 
that the observed increase in admissions 
reflects end- of- shift fatigue, the small 
increase seems unlikely to have direct 
clinical impact, as the authors acknowl-
edge in their discussion. Of the almost 
300 000 ED visits in the study period, 
only 2% occurred in the last hour of 
physicians’ shifts and the absolute differ-
ence in risk was only 4%. This certainly 
limits the potential impact of an inter-
vention targeted at their specific find-
ings. Additionally, it is possible that their 
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findings are an inherent consequence of shift work and 
that adjustments in shift length may have little effect in 
changing this relationship.21 Whatever the shift length, 
there will always be a ‘last hour’.

It is also important to consider the effect that staffing 
and incentive systems may play on practice patterns 
and the findings presented in this study. Although 
some EDs incentivise providers based on their produc-
tivity during a given shift, others are agnostic of the 
volume of patients seen. This, as well as the general 
institutional culture around handing off patients who 
are still relatively undifferentiated, may drive differ-
ences in admitting patterns. As is so often the case, 
practice patterns in emergency medicine are likely 
highly dictated by the local culture, and thus these 
findings may be difficult to generalise. However, it still 
may be of interest to ED leaders to think about appro-
priate shift lengths, optimal overlap of clinical shifts, 
expectations of ED clinicians to continue to see or not 
see new patients for the last hour of their shift, and the 
incentives that may drive certain behaviours.

As we think about this study in the context of ED 
crowding, although hospital capacity constraints 
constitute well- documented contributing factors, we 
must also acknowledge the myriad other factors that 
play a role in creating crowded EDs and their different 
effects on quality.22 The conceptual model proposed by 
Asplin et al23 reinforces the important roles that input 
(demand for emergency care, access to unscheduled, 
urgent and safety net care), throughput (timely triage, 
diagnostic evaluation and disposition decision), and 
output (availability of inpatient beds which is related to 
staffing, precautions, room turnover and discharges of 
inpatients) all play.22 To that end, while understanding 
the association between patients being evaluated later 
in an emergency physician shift and their likelihood 
of being admitted is important, any association found 
would be only one small piece of a complex puzzle. 
This is a puzzle which is only made more complex 
by the ageing population and resultant increase in 
patient acuity. As such, to ensure that solutions match 
the contributing factors, they must address the whole 
system: from outpatient primary care, through hospi-
talisation, to the postacute environment.11

Although the small increase in admissions observed 
in Tyler et al’s20 study seems unlikely to have clini-
cally important effects on ED crowding, the observa-
tion nonetheless has value for other reasons. First, the 
observation provides another example of the footprint 
of fatigue in healthcare. As noted by the authors, their 
findings may be attributable to the cumulative effects 
of fatigue and decreased cognitive reserve experienced 
at the end of an ED shift. There are other articles on 
shift length, such as those showing that hand hygiene 
compliance for nurses progressively decreases each 
hour as shifts progress.24 Second, from a practical 
perspective, the results of Tyler and colleagues highlight 
the potential value in being attentive to these effects 

and perhaps tailoring work environments to acknowl-
edge them. Variation in decision making towards the 
end of a shift raises the question: could we design a 
better model of shift coverage? For example, in some 
settings nurses and pharmacists do not perform high- 
stakes tasks towards the end of their shifts. One could 
imagine doing the same for emergency physicians. 
Instead of seeing new patients or engaging in complex 
medical decision making, they could instead focus on 
wrapping up other cases where the decisions have 
already been made.

Research spurred from this hypothesis, that there is 
a cumulative effect of fatigue and decreased cognitive 
reserve at the end of an ED shift, should be investi-
gated more directly in the context of shift hour and in 
relation to other important tasks in emergency medi-
cine. Ultimately, any investigations that advance this 
agenda should include all the health professionals at 
the bedside. Mental fatigue and cognitive overload can 
decrease performance for all caregivers—physicians, 
nurses, advanced practice providers and pharmacists—
who provide critical care to patients in ED settings.
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