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Details matter: predicting when nudging clinicians will succeed or fail
Subtle implementation details can greatly influence the effectiveness of behavioural nudges because
of their inherent subjective and social nature, argue Craig Fox and colleagues
Craig R Fox, 1 Jason N Doctor, 2 Noah J Goldstein, 1 Daniella Meeker, 2 Stephen D Persell, 3 Jeffrey A Linder3
Interest in promoting better medical decisions by
applying insights from behavioural science research
has surged.1 Such interventions break with the
traditional assumption that patients and clinicians
act purely according to rational self-interest. Instead,
behavioural interventions acknowledge cognitive
constraints, biases, and social motivations of
clinicians and patients, and typically attempt to
“nudge” desired behaviours—that is, influence
actions through subtle modifications of the choice
environment without substantially altering financial
incentives or restricting options.2 3
Behavioural interventions directed at healthcare
professionals seem especially promising given that
clinicians increasingly take actions using electronic
health records, so that decisions are tracked and
nudges can be deployed via modifications to
standardised workflows. For instance, setting
prescription drugs to their generic equivalents by
default, while allowing clinicians to easily opt out,
increased the rate of generic prescribing from 40%
to 96% in one month.4
Some approaches to nudging have yielded results
that seem to contradict one another, which has led
several observers to question the general efficacy of
the behavioural approach to improving healthcare.5 6
For instance, an article entitled, “Is peer pressure’s
potential to improve physician performance
overrated?” concludes: “People are so eager for
behavioural economics, and related fields, to solve
healthcare problems, that they get carried away.”5
We believe this scepticism is misplaced, because it
neglects critical implementation factors informed by
prior science that determine the effectiveness and
reproducibility of behavioural interventions. When
attempting to nudge behaviour, small contextual
details that are well known to behavioural scientists,
but are not necessarily apparent from top-line
summaries, often have a big effect on success or
failure. Four important lessons can be learnt from
critical re-examination of behavioural nudging
approaches that have led to ostensibly mixed results.

Nudges operate on a subjective level
Often, successful behaviour change requires targeted
individuals to notice the intervention, interpret the
intervention appropriately, form an intention to
behave in a desired way, and then follow through on
that intention. Various mistakes in design and
implementation can undermine the effectiveness of
a nudge at any point along the chain, from attention
to interpretation to intention to behaviour.
Consider the case of social comparison interventions.
Since the early 2000s, it has been shown that peer
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comparison of clinician performance can be a
powerful instrument for changing behaviour.7 For
that reason, the disparity in results from a US
performance message study8 9 and Swiss performance
dashboard study10 initially seem curious. The US
based study sent primary care physicians monthly
emails summarising their rate of inappropriate
antibiotic prescribing for acute upper respiratory
infections, along with the rate of inappropriate
prescribing by their top performing peers. Providing
this social feedback reduced inappropriate antibiotic
prescribing from 20% at baseline to less than 4% at
the end of the 18 month intervention, an effect that
persisted a year after the intervention was
discontinued. By contrast, the Swiss study evaluated
the effect of sending physicians quarterly reports on
their rate of antibiotic prescribing over a two year
period, along with prescribing information about
their peers. This intervention did not significantly
change prescribing.
Closer inspection shows that particular differences
between intervention protocols easily explain these
contrasting results. Firstly, whereas the performance
message in the US based study provided simple email
feedback with a subject line designed to draw
attention to peer comparison information, the
performance dashboard in the Swiss study provided
copious feedback that did not direct each
participant’s attention specifically to social
comparison data. Research has shown that human
attention is severely constrained, especially when
individuals are busy or distracted.11 Secondly, the
performance message study provided feedback more
often (monthly) than the dashboard study (quarterly),
which may have enhanced the salience and impact
of the social comparison information.12 Thirdly, the
dashboard provided information on all antibiotic
prescriptions and not merely inappropriate ones.
Clinicians were given licence to judge their own
prescriptions as especially appropriate—many studies
have shown that people are biased to view their own
behaviour in an unrealistically positive light.13
Fourthly, the performance message provided an
aspirational social norm in which a clinician’s
performance was contrasted with “top performers”
who had the lowest rate of inappropriate prescribing,
which likely increased motivation to improve to join
this special group.14 15 By contrast, the dashboard
provided feedback in the form of a descriptive social
norm in which the performance of clinicians with the
highest rates of antibiotic prescribing at each
consultation was compared with that of the average
Swiss primary care physician. This may be an overly
broad comparison group given heterogeneity in
practices. Descriptive social norms tend to be more
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Moderating variables may be critical
Behavioural researchers are constantly seeking to determine which
psychological aspects of an intervention amplify or dampen its
impact. The presence of these moderating factors and their relative
importance often get lost in the headline of high impact healthcare
delivery system studies.
Consider the case of pre-commitment. Social psychologists have
long known that explicit commitments to attitudes or behaviours
can elicit strong intrapersonal and interpersonal pressure to behave
consistently with those commitments.17 Drawing on this insight,
one study asked clinicians at five outpatient primary care clinics to
display posters in examination rooms for 12 weeks stating their
commitment to responsible antibiotic prescribing for acute
respiratory infections, and featuring photographs and signatures
of the clinicians. Compared with control clinics, intervention clinics
had an adjusted 20% decrease in inappropriate antibiotic
prescribing.18
In a similar vein, another study invited 45 primary care physicians
to pre-commit to Choosing Wisely recommendations against
unnecessary antibiotic prescribing for acute sinusitis, as well as
unnecessary imaging for low back pain and headaches. In this study
the pre-commitment consisted of a signed paper that was returned
to a study coordinator.19 For the next one to six months, medical
assistants put paper reminders of clinicians’ commitments in the
room during visits by appropriate patients (that is, patients with
low back pain, headaches, or sinus symptoms). Investigators also
sent weekly emails to support their communication with patients.
However, the result of this intervention was only a small decrease
in low value orders for low back pain that was not sustained at
follow-up.
Again, key differences between protocols may account for diverging
results. Firstly, whereas the poster study displayed commitments
publicly, the paper commitments were expressed more privately;
social psychologists have long known that commitments are more
likely to promote consistent responses when they are more public.20
Secondly, the fact that posters were visible to patients in the poster
intervention study may have reduced the expectation among
patients that they would receive antibiotics in the first place (thereby
reducing explicit requests, implicit pressure on clinicians, and
possibly incorrect assumptions by clinicians that patients wanted
antibiotics). By neglecting a moderating variable well known to
social psychologists (public display of commitments), researchers
in the study using paper commitments may have undermined the
effectiveness of their intervention.

Nudges often require calibration
Implementing a previously successful behavioural intervention in
a new setting may seem straightforward, especially if the original
protocol is followed closely. However, differences among the
targeted populations, specialties, and clinical contexts may require
the intervention to be adjusted accordingly.
Consider the strategy of designating a desired behaviour as the
default option (from which individuals can opt out), which has
successfully increased participation of employees in retirement
saving plans,21 22 promoted energy conservation,23 and may explain
2

large differences in organ donation consent rates across countries
with different policies.24 Defaults have also been used to promote
adherence to guidelines with patients dependent on ventilators25
and to increase prescribing of generic drugs.4 26
When manipulating default prescription quantities the most
appropriate and effective number will surely differ between practices
and practice areas that have different baseline prescribing rates
and goals.27 Indeed, a study that manipulated default opioid
prescriptions found that orthopaedic surgeons, who perform surgery
to relieve pain, were nudged less successfully than other surgical
specialties, for whom postoperative pain is merely a side effect of
the operation.28
Even when default manipulations succeed overall, they may have
adverse effects on some doctors’ decisions. For instance, an
emergency department study set the electronic health records to
default new opioid prescriptions to 10 tablets, which resulted in a
reduction of the median number of tablets prescribed (from 11.3 to
10).27 As expected, this was achieved by dramatically increasing
the proportion of the time clinicians prescribed exactly 10 tablets.
However, overall success seems to have come at the expense of
some patients, because clinicians were significantly less likely than
before to prescribe fewer than 10 tablets and significantly more
likely to prescribe more than 20 tablets.
We also note that when a nudge is administered in the presence of
other interventions, the interactive effect may be difficult to predict.
For instance, in the aforementioned opioid default study, when
clinicians opted out of the primary study based 10 tablet default, a
secondary default of 28 tablets, established by the health system,
was often selected, likely contributing to the increased rate of
prescribing more than 20 tablets.27 Finally, as use of multiple
electronic health record alerts becomes commonplace, overwhelmed
clinicians may simply ignore these nudges.29

Behavioural interventions are social interventions
It is important to recognise that the design of the choice environment
presented to clinicians (“choice architecture”) is not experienced
in a vacuum. It is embedded in a social ecosystem involving an
implicit or explicit interaction between targeted individuals and
the designer.30 As such, targeted clinicians may try to make sense
of why a health system has chosen to present options and supporting
information in a particular way. This is especially true when there
has been a recent change in workflow or policy,30 and some nudges
can backfire if the implementing administrator is distrusted by
clinicians.31 Administrators contemplating changes in choice
architecture should therefore consider engaging a broader group
of clinicians in the design and implementation, and reflect on how
changes are announced so that targeted clinicians are less
suspicious of new interventions.

Moving forward
While we remain optimistic about the potential for nudge
interventions to improve health, this comes with a caveat. It is
tempting to think of nudges as preparations like drugs that are
presented in defined doses with predictable effects. However, it is
better to think of nudges as inductive rules of thumb concerning
what kinds of interventions tend to have what kinds of effects on
people in various situations. Thus, researchers, clinicians, electronic
health record designers, quality improvement professionals, and
health system leaders should review relevant behavioural science
literature and consider collaborating with behavioural science
experts. Those with expertise in behavioural sciences may be more
sensitive to critical design details that influence attention and
the bmj | BMJ 2020;370:m3256 | doi: 10.1136/bmj.m3256
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impactful when the comparison group is similar to the target
group.16 In summary, although the US and Swiss studies both
attempted to leverage social comparison information, several design
variations in the Swiss study may have undermined its effectiveness
by failing to capture and direct attention to the most relevant and
influential social information.

ANALYSIS

7

Kiefe CI, Allison JJ, Williams OD, Person SD, Weaver MT, Weissman NW. Improving quality
improvement using achievable benchmarks for physician feedback: a randomized controlled trial.
JAMA 2001;285:2871-9. doi: 10.1001/jama.285.22.2871 pmid: 11401608

8

Meeker D, Linder JA, Fox CR, etal. Effect of behavioural interventions on inappropriate antibiotic
prescribing among primary care practices: a randomized clinical trial. JAMA 2016;315:562-70.
doi: 10.1001/jama.2016.0275 pmid: 26864410

9

Linder JA, Meeker D, Fox CR, etal. Effects of behavioral interventions on inappropriate antibiotic
prescribing in primary care 12 months after stopping interventions. JAMA 2017;318:1391-2.
doi: 10.1001/jama.2017.11152 pmid: 29049577

10

Hemkens LG, Saccilotto R, Reyes SL, etal. Personalized prescription feedback using routinely
collected data to reduce antibiotic use in primary care: a randomized clinical trial. JAMA Intern
Med 2017;177:176-83. doi: 10.1001/jama.2016.0275 pmid: 28027333

11

Lavie N. Distracted and confused?: selective attention under load. Trends Cogn Sci 2005;9:75-82.
doi: 10.1016/j.tics.2004.12.004 pmid: 15668100

12

Cook DM. The impact on managers of frequency of feedback. Acad Manage J 1968;11:263-77.
doi: 10.5465/254752

13

Sedikides C, Gregg AP. Self-enhancement: food for thought. Perspect Psychol Sci 2008;3:102-16.
doi: 10.1111/j.1745-6916.2008.00068.x pmid: 26158877

14

Taylor SE, Lobel M. Social comparison activity under threat: downward evaluation and upward
contacts. Psychol Rev 1989;96:569-75. doi: 10.1037/0033-295X.96.4.569 pmid: 2678204

15

Garcia SM, Tor A, Gonzalez R. Ranks and rivals: a theory of competition. Pers Soc Psychol Bull
2006;32:970-82. doi: 10.1177/0146167206287640 pmid: 16738029

16

Goldstein NJ, Cialdini RB, Griskevicius V. A room with a viewpoint: Using social norms to motivate
environmental conservation in hotels. J Consum Res 2008;35:472-82.doi: 10.1086/586910.

17

Cialdini RB. Influence: the power of persuasion. William Morrow, 2009.

18

Meeker D, Knight TK, Friedberg MW, etal. Nudging guideline-concordant antibiotic prescribing:
a randomized clinical trial. JAMA Intern Med 2014;174:425-31.
doi: 10.1001/jamainternmed.2013.14191 pmid: 24474434

19

Kullgren JT, Krupka E, Schachter A, etal. Precommitting to choose wisely about low-value services:
a stepped wedge cluster randomised trial. BMJ Qual Saf 2018;27:355-64.
doi: 10.1136/bmjqs-2017-006699 pmid: 29066616

20

Deutsch M, Gerard HB. A study of normative and informational social influences upon individual
judgement. J Abnorm Psychol 1955;51:629-36.pmid: 13286010

21

Madrian BC, Shea DF. The power of suggestion: inertia in 401(k) participation and savings
behaviour. Q J Econ 2001;116:1149-87.doi: 10.1162/003355301753265543

22

Thaler RH, Benartzi S. Save More Tomorrow (TM): Using behavioural economics to increase
employee saving. J Polit Econ 2004;112:S164-87.doi: 10.1086/380085.

23

Pichert D, Katsikopoulos KV. Green defaults: information presentation and pro-environmental
behaviour. J Environ Psychol 2008;28:63-73.doi: 10.1016/j.jenvp.2007.09.004.

24

Johnson EJ, Goldstein DG. Defaults and donation decisions. Transplantation 2004;78:1713-6.
doi: 10.1097/01.TP.0000149788.10382.B2 pmid: 15614141

25

Bourdeaux CP, Thomas MJ, Gould TH, etal. Increasing compliance with low tidal volume ventilation
in the ICU with two nudge-based interventions: evaluation through intervention time-series
analyses. BMJ Open 2016;6:. doi: 10.1136/bmjopen-2015-010129 pmid: 27230998

26

Patel MS, Day SC, Halpern SD, etal. Generic medication prescription rates after health system-wide
redesign of default options withn the electronic health record. JAMA Intern Med 2016;176:847-8.
doi: 10.1001/jamainternmed.2016.1691 pmid: 27159011

27

Delgado MK, Shofer FS, Patel MS, etal. Association between electronic medical record
Implementation of default opioid prescription quantities and prescribing behavior in two emergency
departments. J Gen Intern Med 2018;33:409-11.
doi: 10.1007/s11606-017-4286-5 pmid: 29340937

28

Competing interests: We have read and understood BMJ policy on declaration of interests and have
no relevant interests to declare.

Chiu AS, Jean RA, Hoag JR, Freedman-Weiss M, Healy JM, Pei KY. Association of lowering default
pill counts in electronic medical record systems with postoperative opioid prescribing. JAMA Surg
2018;153:1012-9. doi: 10.1001/jamasurg.2018.2083 pmid: 30027289

29

Provenance and peer review: Not commissioned; externally peer reviewed.

30

Payne TH. EHR-related alert fatigue: minimal progress to date, but much more can be done. BMJ
Qual Saf 2019;28:1-2. doi: 10.1136/bmjqs-2017-007737 pmid: 30297378
Krijnen JMT, Tannenbaum D, Fox CR. Choice architecture 2.0: Behavioural policy as an implicit
social interaction. Behavioural Sci Pol. 2017;3:i-18.doi: 10.1353/bsp.2017.0010.
Brown CL, Krishna A. The skeptical shopper: A metacognitive account for the effects of default
options on choice. J Consum Res 2004;31:529-39.doi: 10.1086/425087.
Ubel PA, Rosenthal MB. Beyond nudges—when improving health calls for greater assertiveness.
N Engl J Med 2019;380:309-11. doi: 10.1056/NEJMp1806371 pmid: 30673544
Proctor E, Silmere H, Raghavan R, etal. Outcomes for implementation research: conceptual
distinctions, measurement challenges, and research agenda. Adm Policy Ment Health
2011;38:65-76. doi: 10.1007/s10488-010-0319-7 pmid: 20957426

Because human behaviour is so complex, behavioural science
literature can, at best, provide good educated guesses about the
impact of an intervention on clinician behaviour. Thus, applications
of new nudges, or established nudges in new clinical settings,
should follow standard practice in implementation science: they
should be piloted before scaling up. This will help calibrate them
and surface unexpected moderating factors. Rather than question
whether or not nudging in general “works,” it may be more
productive to ask: “What kind of nudges would work best in this
particular setting?” And if a nudge does not replicate, the first
question should be: “What were the critical differences in
implementation and context?”
Ideally, randomised trials comparing variations of nudges can
provide empirical data about critical design features. Otherwise,
we suggest re-evaluating the appropriateness of nudges to the
problem and context, carefully reviewing design features, and
measuring key aspects of implementation.32 33 Ultimately, details
matter when designing, applying, and evaluating nudges. These
details can inform not only health science but also the behavioural
science that inspired the intervention in the first place.
Key messages
• Attempts to influence clinician behaviour using behavioural “nudges”
are inherently subjective interventions; as such they require a targeted
clinician’s attention and appropriate interpretation of information
• Subtle implementation details of a particular nudge—for example,
simplicity in feedback, orienting clinicians to aspirational goals, and
publicising commitments—can affect targeted clinicians’ experience
of the intervention and therefore have an outsized impact on its
success or failure
• Nudge approaches should therefore be carefully calibrated to new
populations and new contexts, and piloted before being scaled up
• Nudging entails an implicit social interaction between targeted
clinicians and the choice architect; thus, trust between clinicians and
administrators may be critical for nudges to succeed
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subjective understanding, the moderating variables that may
operate, and how the social context will affect outcomes.

