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EDITORIAL

Thoughtless design of the electronic
health record drives overuse,

but purposeful design can nudge
improved patient care

Valerie M Vaughn,'?? Jeffrey A Linder*

In his book on the psychology of persua-
sion, Robert Cialdini noted: “as the
stimuli saturating our lives continue to
grow more intricate and variable, we will
have to depend increasingly on our short-
cuts to handle them all”." Such cognitive
shortcuts, or heuristics, are responsible
for much of human success in complex
environments. Heuristics allow us to skip
steps and save mental energy. Similarly,
emotions provide a shorthand for remem-
bering and reacting to complex situations
and sociability allows us to function well
in groups.

Medicine is the art of managing
complexity. Physicians’ success similarly
depends on effective use of these heuristics,
emotion and sociability. When admitting
a patient to the hospital, a physician must
diagnose the presenting symptoms, recon-
cile and start medications, order diagnostic
testing, communicate with consultants and
participate in shared-decision making. In
ambulatory visits, the time pressure and
tasks are slightly different, but comparably
complex. In both scenarios, triaging and
simultaneously managing all of the complex
processes require incredible mental energy,
made even more difficult by frequent inter-
ruptions.” If every decision had to be made
in an ordered, fully informed manner, we
would never complete even a single patient
encounter. It is no wonder we lean on
heuristics and emotional and social influ-
ences in our decision-making. They often
serve us well.

Despite their utility, heuristics, emotion
and social influences can lead to predict-
ably poor choices. Richard Thaler won the
2017 Nobel Prize in Economics, largely
for recognising this fact.” Thaler also
described a process, termed ‘nudging’, by

which environments are re-designed to
take advantage of heuristics to encourage
better choices.* Thaler’s work focuses
on public policy and public health, but
the same concepts of environment influ-
encing behaviour is seen in the interaction
between physician decision-making and
the design of the electronic health record
(EHR).

For better or worse, the EHR has
become an integral part of medical
care. For every hour we spend on direct
patient care, we spend another two with
the EHR.> Even when interacting with
patients, our focus is on computer screens
up to 80% of the time.®

Given this degree of attention, it is not
surprising that the EHR influences physi-
cian behaviour, especially the overuse of
low-value medical care. For example, an
unchecked box on an order set provides a
powerful stimulus to order a test, regard-
less of clinical utility.” Displaying brand
name instead of generic options leads to
more expensive prescribing.® Allowing
labs to be ordered recurrently increases
unnecessary phlebotomy.” Even indi-
vidually listing inappropriate antibiotics
(rather than grouping them) can make
them more noticeable, resulting in more
broad-spectrum use. '’

Despite the known effect EHR has on
our choices, how often is it purposefully
designed? Presently, when a new order
set is created, is influence on clinician
behaviour considered? Which options
are listed for testing and treatment? All
options? Or just clinically appropriate
ones? How are they listed? Alphabet-
ically? Numerically? Or are recom-
mended and less-expensive options listed
first?

BM)

Vaughn VM, Linder JA. BMJ Qual Saf 2018;27:583-586. doi:10.1136/bmjgs-2017-007578

Ok, 583
Foundation

1yBuAdoo Aq paroalold 1sanb Aq #7202 ‘6 [Udy uo jwod fwqg AsyesAlfenby/:dny woi papeojumoq "8T0Z YdJe 2 Uo 8/5/00-2T0z-sblwag/oeTT 0T Sse paysiignd 1siy :es end CING


http://qualitysafety.bmj.com/
http://www.health.org.uk/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjqs-2017-007578&domain=pdf&date_stamp=2018-07-18
http://qualitysafety.bmj.com/

Consider a poorly designed EHR order set you may
have previously encountered for a common diag-
nosis such as community-acquired pneumonia. In it,
antibiotics are listed alphabetically (making amikacin
the first choice) and ‘morning labs’ are automatically
ordered ad infinitum. Large lists contain all possible
diagnostic tests (even costly tests for rare diseases)
with extremely expensive tests listed before cheaper
alternatives. When an antibiotic is selected, the route
is automatically intravenous even for stable patients
tolerating oral medications. Through its poor design,
this order set becomes a hindrance to appropriate
decision-making and can amplify overuse and
overspending.

With a little more planning, we could combat
reflexive overuse by repurposing the EHR to improve
decision-making. Take for example the problem of
antibiotic overuse, which over the last half century
has contributed to the rise of antibiotic-resistant
bacteria and Clostridium difficile and threatened to
propel us into a post-antibiotic era.'’ Despite knowl-
edge of the problem, rampant antibiotic overuse has
continued—in part due to the complexity of diag-
nosing infections, fear of complications and a belief
that patients want antibiotics. Together, these cogni-
tive, emotional and social pressures lead to shortcuts
that often trigger antibiotic overuse. Fortunately,
there have been broad strides in improving anti-
biotic use through an array of interventions using
what we have learnt about choices from behavioural
economics and social psychology.

One of the most powerful nudges for changing
behaviour is using defaults or reframing the status
quo. The status quo bias is a strong driver of
behaviour: people tend to stay on the path in motion
or repeat previously made decisions. Operational
examples include having people ‘opt out’ rather
than ‘opt in’, using automatic enrolment, or by high-
lighting the default when providing choices.'*"*
Importantly, default-based nudges allow those with
true reservations to ‘opt out’, maintaining physi-
cian autonomy if patient conditions are unusual.
However, those without well-formed opinions (the
majority) will typically choose the default. If the
default is purposeful, this can lead to improved care
and reduced overuse.® '* 1 1°

Recently, in BMJ Quality and Safety, Munigala et
al'® demonstrated the powerful effect of changing
the default to reduce urine culture ordering. Initially,
their emergency department listed urinalysis with
reflex to urine culture in commonly ordered
tests—in essence, setting this as the default urine
test. The authors’ intervention was simple. They
removed reflex culture from this order set. Thus, the
remaining test (urinalysis with reflex to microscopy)
became the new default and daily urine culture rates
were cut in half. Furthermore, since there was no
increase in urine culture testing in the first 24 hours

after hospitalisation, physicians who had strong clin-
ical reasons to order urine cultures in the emergency
department (eg, due to patient symptoms) likely did.
Although the investigators did not have antibiotic
prescribing data, given what we also know about
how positive urine cultures trigger antibiotic use,
this simple intervention has the potential to reduce
antibiotic overuse.

Beyond defaults, the EHR also has potential to
reduce overuse by altering the emotional overreac-
tion we clinicians often have to positive diagnostic
results. Generally, positive results induce a knee-jerk
reaction to act. This reflex is emotionally laden.
Physicians fear ‘missing something’ far more than
they fear a side effect of a well-intentioned treat-
ment."” Instead, they imagine the judgement of their
colleagues at the next morbidity and mortality if
they did not treat a ‘positive’ culture—only to have
the patient suffer a horrible outcome. That extreme
(though unlikely) possibility exerts far more influ-
ence than the more likely, but less striking, risk of an
antibiotic-related adverse reaction.

The EHR can reduce reflexive treatment through
‘diagnostic stewardship’.'® For example, in one
powerful intervention, all urine culture results
(except those in catheterised patients) were hidden
from clinicians’ view in the EHR. When results were
positive, a message was displayed explaining that
most positive urine cultures represent asymptomatic
bacteriuria and asking clinicians to call for results
if they strongly suspected a urinary tract infection.
Treatment of asymptomatic bacteriuria fell by 75%."
A similar approach of hiding results and providing
thoughtful messaging through the EHR could be
applied to many overused diagnostic tests, especially
those with high rates of false-positive results.

Emotional triggers can be used to change behaviour
in other ways. For example, a monthly antibiotic
prescribing report, comparing clinicians to their
peers, telling most they were ‘not top performers’,
appeals to our strong internal desire to be competent
and galvanises clinicians to improve their perfor-
mance. In one study, such messages decreased inap-
propriate antibiotic prescribing from 20% to 4% and
had persistent effects 12 months after the interven-
tion was turned off.?’ ! Although the intervention
itself was ‘outside’ the EHR, this emotionally laden
intervention powerfully affected EHR-based antibi-
otic ordering.

Finally, the EHR can capitalise on social and
cultural norms that guide behaviour. By under-
standing and shaping clinician norms, we can influ-
ence their behaviour. Although some EHRs require
an indication for ordering antibiotics, the rationale
for antibiotic prescribing is often not explicit. If,
however, EHRs require a justification that is auto-
matically included in the patient’s medical record as
an ‘antibiotic justification note’, it becomes explicit
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and public. Having their decision-making exposed in
this way, physicians decreased inappropriate antibi-
otic prescribing from 23% to 5%.%! %

Using what we know about nudges, imagine what
a poorly designed order set would look like if it were
thoughtfully designed. The first antibiotic listed would
be the antibiotic recommended by local guidelines (in
large font and individually). The computer would auto-
matically check renal function, clinical stability and
ability to swallow pills before recommending an initial
dose and route of administration. The list of diagnostic
tests would show the most appropriate, common and
affordable options first, and would alert the user if a
test were ordered which had already recently resulted.
The urine culture’s positive result would be suppressed
and instead describe symptoms that would qualify for
treatment. When a clinician decides to prescribe a fluo-
roquinolone antibiotic (despite institutional recommen-
dations against), they would be informed they are not
a ‘top performer’ compared with their peers and asked
to justify their choice (which would be automatically
entered into the medical record). Each element of such
an order set is now purposefully designed to influence
clinicians to make appropriate treatment decisions. In
doing so, overuse is reduced, patient care is improved
and decision-making is made easier by using—rather
than fighting—clinicians’ inherent skills.

As alternatives become more numerous and
more complex, choice architects have more to
think about and more work to do, and are much
more likely to influence choices (for better or
for worse).—Richard H Thaler, PhD*

CONCLUSION

A critical first step in improving clinician behaviour is
recognising that most decisions occur with little active
deliberation. When making rapid choices, clinicians
are being influenced by EHR design, defaults, diag-
nostic stimuli, emotion and social norms—whether
that influence is purposeful or not. To improve, we
must recognise these tendencies and use thoughtful
design to capitalise on the powerful potential of the
EHR to nudge our behaviour towards better patient
care.
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