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An Effective Behavioral Nudge in the Operating Room
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Default order-entry lists in 
electronic health records are 

a form of a behavioral nudge. The 
framing and order of choices often 
is purposeful, intended to nudge 
the user to a specific choice. A 
nudge is a behavioral economics 
concept defined as any aspect of 
the choice architecture that influ-
ences behavior in a predictable 
way, without restricting options or 
significantly changing economic 
incentives. Nudges are not man-
dates, but rather a way to influ-
ence behavior without coercion.1 
In fact, recognizing the potential 
power of nudges to influence cli-
nician and patient behavior, the 
University of Pennsylvania Health 
System has a dedicated nudge 
team (the Penn Medicine Nudge 
Unit) which systematically devel-
ops and tests nudges to improve 
health care delivery.2

In this issue of Anesthesiology, 
Ershoff et al.3 take advantage of 
a natural experiment to exam-
ine whether the default dose of 
hydromorphone (a type of nudge) influences the quantity of 
hydromorphone administered intraoperatively. The authors 
used an interrupted time-series analysis to assess whether a 
change in the default dose of hydromorphone from 2 mg to 
1 mg would influence the total quantity of hydromorphone 
administered to patients intraoperatively. For the first 72 
weeks of the study period, hydromorphone was available in 
2-mg vials at the study site (n = 10,598, Cohort 1); owing 
to a change in pharmaceutical supplier, there was a period 
of approximately 20 weeks during which hydromorphone 
was solely available in 1-mg vials (n = 2,981, Cohort 2), 
after which the available unit dose was changed back to 
2 mg (N = 1,431, Cohort 3). The authors report that the 
change in default dose from 2-mg to 1-mg vials (change 

point 1) was associated with a 49% 
relative decrease in the probabil-
ity of receiving a hydromorphone 
dose of greater than 1 mg. The 
reintroduction of the 2-mg vial 
(change point 2) was associated 
with a 48% relative increase in the 
probability of administering a dose 
greater than 1 mg.3

Although not intentionally 
designed as a nudge, in this con-
text, the switch from 2-mg vials 
to 1-mg vials can be viewed as an 
intervention that nudges clinicians 
to reduce their use of opioids—and 
the decision to limit intraoperative 
hydromorphone dosing to less than 
or equal to 1 mg represents how 
clinicians responded to the nudge.

Default options are a specific 
type of nudge. A default option is 
a preselected course of action that 
goes into effect unless an individ-
ual takes an active step to select a 
different option. Large bodies of 
evidence support that, all things 
being equal, we are more likely 
to choose default options. Why? 

Because humans are inclined to follow the path of least 
resistance. This is particularly true when time is limited and 
the trade-off does not appear to be associated with adverse 
consequences—as was the case here. The relative decrease 
in dose of intraoperative hydromorphone administered was 
not associated with a corresponding increase in postanes-
thesia care unit opioid administration or a corresponding 
increase in intraoperative fentanyl administration.

At the study site, similar to most institutions, discarding 
unused opioid requires a witness and additional documenta-
tion, both of which take time. This additional step, the authors 
hypothesize, may explain the relative decrease in intraopera-
tive hydromorphone use seen when the available unit dose of 
hydromorphone went from 2 mg to 1 mg. Although this can 

“A nudge is a behavioral 
economics concept defined 
as any aspect of the choice 
architecture that influences 
behavior in a predictable way, 
without restricting options 
or significantly changing  
economic incentives.”
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be viewed as driving the response to the nudge, we can also 
argue that, during this era when we are focused on improv-
ing operating room efficiency, reducing time and effort (fric-
tion costs) is an added positive benefit of the nudge.

We must also consider that Ershoff et al. found that 
during the 72-week period before the first change point 
during which the available hydromorphone unit dose was 
2 mg, the probability of receiving a dose greater than 1 mg 
had a 3% relative decrease per 10-week period—a finding 
the authors hypothesize might be explained by an overall 
trend in relying less on intraoperative opioids as enhanced 
recovery after surgery programs were implemented. It can 
be argued that the added relative decrease in hydromor-
phone dosing to at least 1 mg in Cohort 2 was an exten-
sion of a desire to rely less on intraoperative opioids for 
analgesia—nudged by the change in the default choice. But 
if that was the case, then why didn’t the full effect persist 
in Cohort 3? One limitation of this study is that we don’t 
know how individual clinicians changed their behavior 
over time and we don’t know why clinicians changed their 
behavior. However, the relative increase in hydromorphone 
administered on reintroduction of 2-mg vials suggests that 
whatever the motivation, removing the nudge resulted in 
some clinicians reverting back to previous behavior.

Nudges, particularly default options, have been shown 
to influence clinician behavior in a positive way in a vari-
ety of settings—from hand hygiene4 to judicious fluid use5 
to removal of foley catheters6 and arterial lines.7 Physician 
prescribing behaviors for medications are no exception. 
For a 7-month period, the Penn Medicine Nudge Unit 
implemented a different change in electronic health record 
defaults among all specialties across the entire University 
of Pennsylvania Health System. Instead of changing elec-
tronic health record display defaults, an opt-out checkbox 
labeled “dispense as written” was added to the prescrip-
tion screen, and if left unchecked the generic-equivalent 
medication was prescribed. During this period, there was a 
23.1% increase in generic prescribing rates, which has been 
associated with higher adherence, lower costs to patients 
and improved clinical outcomes.2,8

The operating room is a unique environment—one in 
which a single clinician is often responsible for real-time 
patient assessment, drug selection, and drug administration. 
Decisions are endless, and because time is always a factor, one 
simply cannot afford to think deliberately and deeply about 
every choice that has to be made. Purposeful policies that 
nudge very busy decision-oriented clinicians to do the right 
thing should be identified and rigorously evaluated. If done 
wisely,9 rationally, and based on evidence, effectively lever-
aging the power of nudges, particularly default options, to 

influence clinician behavior may have great power to improve 
the quality of care we deliver in our operating rooms.
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