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In any healthcare setting, the quality of 
care depends on the effectiveness of a 
given treatment, and on the way that the 
treatment is delivered. The complexities 
of modern healthcare have created gaps 
in our ability to consistently deliver the 
most effective and efficient care. As a 
result, significant undertreatment and 
overtreatment co- occur.1–3 This reality 
has led diverse stakeholders to overhaul 
the environment, context and systems 
in which healthcare professionals prac-
tice. However, while well intentioned, 
most ‘advances’ in healthcare delivery 
rely on untested or poorly tested inter-
ventions.4 5 This means that effective 
interventions don’t scale as fast as they 
should and that ineffective interventions 
persist despite providing no benefit. The 
current status quo presents an opportu-
nity improve the delivery of care through 
a more systematic approach.

Successful innovation requires exper-
imentation. Embedded research teams 
around the world have started to system-
atically test the impact of using subtle 
changes to the way information is 
framed or choices are offered to nudge 
medical decision making.6 7 The trial by 
Schmidtke demonstrates the feasibility 
and necessity of rapid- cycle, randomised 
testing within a healthcare system.8 The 
authors randomly assigned 7540 front- 
line staff to either receive a standard letter 
reminding them of influenza vaccination 
or one of three letters that used insights 
from behavioural economics to try and 
better nudge healthcare workers through 
different ways of framing social norms. 
Despite this effort, they found that all 
four arms had the same vaccination rate 
of 43%, meaning none of the social 
norm interventions led to meaningful 
changes in behaviour. All too often, poli-
cies and programmes that ‘make sense’ 

have been implemented without any kind 
of formal evaluation. In the Schmidtke 
trial, however, the rigorous study design 
allowed researchers to quickly and deci-
sively conclude that the social norms 
letters were no better than a simple 
reminder letter. In turn, system leaders 
were able make an informed choice about 
whether to iterate until the intervention 
proved successful, or to abandon the 
intervention in favour of other competing 
quality improvement initiatives. Innova-
tion is non- linear but experimentation 
is efficient. Through other trials, we 
have learnt that nudge interventions can 
improve medical decision making in a 
wide range of behaviours such as generic 
prescribing, cancer screening and imaging 
tests at the end of life.9–12 This growing 
area of research provides a road map for 
change.

Randomised experiments that occur 
within a healthcare system are often 
perceived as falling into a grey area 
between quality improvement and 
research.5 13 14 This creates scientific, 
political, logistical and ethical challenges. 
Humans are inherently uncomfortable 
with randomisation—people frequently 
rate A/B tests designed to establish the 
comparative effectiveness of two policies 
or treatments as inappropriate even when 
universally implementing either A or B, 
untested, is seen as acceptable.15 Rigorous 
embedded research is only possible to the 
extent that it reconciles the sometimes 
competing needs of the research team, 
service managers and system leaders. 
Different levels and types of randomisa-
tion have trade- offs. Do you randomise 
a lab test, the patient, the physician, 
a provider organisation or an entire 
hospital? Is the control group the stan-
dard of care or something else? Pragmatic 
study designs can be used to ‘naturally’ 
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randomise people or groups. For example, a stepped- 
wedge cluster randomised clinical trial within a 
network of 5 radiation oncology practices was used to 
test the effectiveness of introducing a default imaging 
order in the electronic health record (EHR) to reduce 
unnecessary daily imaging during palliative radio-
therapy.12 Even in the absence of a formal evaluation, 
this policy likely would have been scaled in a similar 
way.

Randomised experiments have an uncanny ability 
to produce surprising, but credible, results. Just as 
in clinical care, ‘health policy reversals’ occur when 
a new, more rigorous evaluation, contradicts current 
practice.16 Without a rigorous study design, findings 
that conflict with our a priori hypotheses are selec-
tively discounted and discarded in favour of dogma. 
No matter the result, randomised trials advance our 
understanding about how best to improve our health-
care system. The movement around price transparency 
illustrates this tension. Despite inconsistent evidence 
about its effectiveness, price transparency has gained 
significant legislative traction in USA. While ‘shop-
pable healthcare’ is an appealing idea, simply providing 
price information to physicians and patients is unlikely 
to achieve the type of large- scale change that its propo-
nents expect.17 18 To this point, a randomised trial 
tested the effect of displaying Medicare allowable fees 
on ordering of inpatient laboratory tests.19 This trial 
took place at three different hospitals, included 60 of 
the most expensive and frequently ordered inpatient 
laboratory tests, and included 98 529 patients. In the 
main analysis, there was no significant overall change 
between the price transparency group and the control 
group. In a subanalysis, it was found that displaying 
prices for more expensive tests led to a small though 
significant decline in test ordering, but this was offset 
by increases in the ordering of less expensive tests. 
Careful evaluation of intended and unintended conse-
quences is essential to optimising nudge interven-
tions. Because the price transparency intervention was 
bounded within the context of an experiment it was 
easy for the health system to sunset; had it worked, 
it could have been quickly scaled. Future price trans-
parency interventions will likely need to be better 
targeted, framed or combined with other approaches. 
Rapid, small- scale, randomised experiments are the 
only way to effectively prescribe and ‘deprescribe’ 
healthcare interventions.

Nudges are not one size fits all.20 For this reason, we 
need to design multifactorial experiments that carefully 
consider and examine the mechanisms that underlie 
a nudge intervention, rather than simply testing if it 
works.21–24 Randomised trials of prescribing behaviour 
demonstrate the extent to which seemingly similar 
nudges can drastically differ in their effect. In a 2014 
study, a health system changed the EHR default medi-
cation list from displaying brand and generic medica-
tions to only generic medications, with the ability for 

clinicians to opt out. This intervention was associated 
with a 5% increase in generic prescribing. This is a 
clinically meaningful, positive result. However, in a 
follow- up study the researchers made subtle changes 
to the design that increased the impact of the nudge. 
Instead of changing the default medication list, they 
added an opt- out checkbox labelled ‘dispense as 
written’ to the final EHR prescription screen. If left 
unchecked, the generic- equivalent medication was 
automatically prescribed. This intervention increased 
generic prescribing throughout the health system from 
75% to 98%. These EHR interventions were equally 
inexpensive to implement, but one was far more 
effective than the other.9 10 25 In a world of limited 
resources and unending initiative fatigue, it important 
to focus our efforts on trials that are both theoretically 
compelling and sufficiently powerful. Intervention 
‘strength’ exists on a continuum.20 Researchers and 
healthcare decision makers have to use their expertise 
and judgement to decide how aggressively to inter-
vene on harmful behaviours. While hindsight is often 
20/20, the Schmidtke team deployed an interesting but 
relatively weak social intervention. Given the negative 
externalities associated with suboptimal healthcare 
worker vaccination and the known barriers to changing 
vaccination behaviour, the researchers would have 
been justified in experimenting with a more forceful 
intervention or policy. Research designs that allow us 
to learn why and when different nudge strategies work 
are a requirement of purposeful innovation.

There are a number of design choices that can 
improve the feasibility and impact of rapid- cycle, 
randomised trials on healthcare delivery.4 14 First, we 
must embed research teams within health systems in 
order to create the capacity for this kind of work. 
Expertise is required to identify a promising inter-
vention, design the conceptual approach, conduct the 
technical implementation and rigorously evaluate the 
trial. These teams are also able to design interventions 
within the context of existing workflows in order to 
ensure that successful projects can be quickly scaled 
and that ineffective initiatives can be seamlessly termi-
nated. Second, we must take advantage of existing 
data systems. The field of healthcare is ripe with 
detailed and reliable administrative data and electronic 
medical record data. These data offer the potential to 
do high- quality, low- cost, rapid trials. Third, we must 
measure a wide range of meaningful outcomes. We 
should examine the effect of interventions on health-
care costs, healthcare utilisation and health outcomes. 
In addition, we need to carefully consider and test 
for potential spillover effects or unintended conse-
quences. Fourth, we must design randomised studies 
that consider the mechanism of action—it is not 
enough to know that an intervention works. A mech-
anistic approach to system redesign will allow us to 
deploy efficient interventions that nudge enough, but 
not too much. Finally, we need to adopt the principles 
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of registering, prespecifying and disclosing from the 
world of medicine. The sustained publication of rapid- 
cycle, randomised interventions, whether positive or 
null, is needed to create synergies and avoid duplica-
tion of efforts across different healthcare systems.

We owe it to our patients to deliver better, evidence- 
based care. Meaningful innovation will require a 
commitment to experimentation. Luckily, the complex 
world of healthcare provides endless opportunities for 
rapid- cycle, randomised trials that target healthcare 
costs and outcomes.

Funding The authors have not declared a specific grant for this 
research from any funding agency in the public, commercial or 
not- for- profit sectors.

Competing interests AO is supported by the Department of 
Veterans Affairs Advanced Fellowship Program in HSR&D. 
MP is supported by a career development award from the 
Department of Veterans Affairs HSR&D. MP is founder of 
Catalyst Health, a technology and behaviour change consulting 
firm. MP also has received research funding from Deloitte, 
which is not related to the work described in this manuscript. 
No other funding or disclosures were reported.

Patient consent for publication Not required.

Provenance and peer review Commissioned; internally peer 
reviewed.

RefeRences
 1 Institute of Medicine. Crossing the quality chasm: a new health 

system for the 21st century. Washington DC: The National 
Academies Press, 2001.

 2 Institute of Medicine. Best Care at Lower Cost: The Path to 
Continuously Learning Health Care in America. Washington 
DC: The National Academies Press, 2013.

 3 Elshaug AG, Rosenthal MB, Lavis JN, et al. Levers for 
addressing medical underuse and overuse: achieving high- value 
health care. The Lancet 2017;390:191–202.

 4 Finkelstein A, Taubman A. Using randomized evaluations 
to improve the efficiency of US health care delivery.. 
Available: https://www. povertyactionlab. org/ sites/ default/ 
files/ publications/ Using% 20 Randomized % 20Evaluations% 
20to% 20Improve% 20the% 20Efficiency% 20of% 20US% 
20Healthcare% 20Delivery. pdf [Accessed October 29, 2015].

 5 Asch DA, Ziolek TA, Mehta SJ. Misdirections in informed 
consent — impediments to health care innovation. N Engl J 
Med 2017;377:1412–4.

 6 Patel MS, Volpp KG, Asch DA. Nudge units to improve the 
delivery of health care. N Engl J Med 2018;378:214–6.

 7 Changolkar S, Asch DA, Balachandran M, et al. Key insights 
on launching a nudge unity within a health care system.. NEJM 
Catalyst. 2019. May.

 8 Schmidtke KA, Nightingale PG, Reeves K, et al. Randomised 
controlled trial of a theory- based intervention to prompt front- 
line staff to take up the seasonal influenza vaccine. BMJ Qual 
Saf 2020;29:189–97.

 9 Patel MS, Day S, Small DS, et al. Using default options 
within the electronic health record to increase the prescribing 
of Generic- Equivalent medications. Ann Intern Med 
2014;161:S44–52.

 10 Patel MS, Day SC, Halpern SD, et al. Generic medication 
prescription rates after health System–Wide redesign of default 
options within the electronic health record. JAMA Intern Med 
2016;176:847–8.

 11 Patel MS, Navathe AS, Liao JM. Using nudges to improve 
value by increasing imaging- based cancer screening. J Am Coll 
Radiol 2019.

 12 Sharma S, Guttmann D, Small DS, et al. Effect of introducing 
a default order in the electronic medical record on unnecessary 
daily imaging during palliative radiotherapy for adults with 
cancer. JAMA Oncol 2019;5.

 13 Asch DA, Mahoney KB, Rosin R. 3 ways health care leaders 
can encourage experimentation. Harvard business review 
2019.

 14 Horwitz LI, Kuznetsova M, Jones SA. Creating a learning 
health system through rapid- cycle, randomized testing. N Engl 
J Med 2019;381:1175–9.

 15 Meyer MN, Heck PR, Holtzman GS, et al. Objecting to 
experiments that compare two unobjectionable policies or 
treatments. Proc Natl Acad Sci U S A 2019;116:10723–8.

 16 Prasad V, Cifu A. Medical reversal: why we must raise the 
bar before adopting new technologies. Yale J Biol Med 
2011;84:471–8.

 17 Patel MS, Volpp KG. Leveraging insights from behavioral 
economics to increase the value of health- care service 
provision. J Gen Intern Med 2012;27:1544–7.

 18 Volpp KG. Price transparency: not a panacea for high health 
care costs. JAMA 2016;315:1842–3.

 19 Sedrak MS, Myers JS, Small DS, et al. Effect of a price 
transparency intervention in the electronic health record on 
clinician ordering of inpatient laboratory tests. JAMA Intern 
Med 2017;177:939–45.

 20 Ubel PA, Rosenthal MB. Beyond Nudges — when improving 
health calls for greater Assertiveness. N Engl J Med 
2019;380:309–11.

 21 Kislov R. Engaging with theory: from theoretically informed to 
theoretically informative improvement research. BMJ Qual Saf 
2019;28:177–9.

 22 Hysong SJ, Kell HJ, Petersen LA, et al. Theory- based and 
evidence- based design of audit and feedback programmes: 
examples from two clinical intervention studies. BMJ Qual Saf 
2017;26:323–34.

 23 Davidoff F, Dixon- Woods M, Leviton L, et al. Demystifying 
theory and its use in improvement. BMJ Qual Saf 
2015;24:228–38.

 24 Foy R, Ovretveit J, Shekelle PG, et al. The role of theory in 
research to develop and evaluate the implementation of patient 
safety practices. BMJ Qual Saf 2011;20:453–9.

 25 Olshan D, Rareshide CAL, Patel MS. Longer- Term durability of 
using default options in the electronic health record to increase 
generic prescribing rates. J Gen Intern Med 2019;34:349–50.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://qualitysafety.bm

j.com
/

B
M

J Q
ual S

af: first published as 10.1136/bm
jqs-2019-009948 on 19 N

ovem
ber 2019. D

ow
nloaded from

 

http://dx.doi.org/10.1016/S0140-6736(16)32586-7
https://www.povertyactionlab.org/sites/default/files/publications/Using%20%20Randomized%20%20Evaluations%20to%20Improve%20the%20Efficiency%20of%20US%20Healthcare%20Delivery.pdf
https://www.povertyactionlab.org/sites/default/files/publications/Using%20%20Randomized%20%20Evaluations%20to%20Improve%20the%20Efficiency%20of%20US%20Healthcare%20Delivery.pdf
https://www.povertyactionlab.org/sites/default/files/publications/Using%20%20Randomized%20%20Evaluations%20to%20Improve%20the%20Efficiency%20of%20US%20Healthcare%20Delivery.pdf
https://www.povertyactionlab.org/sites/default/files/publications/Using%20%20Randomized%20%20Evaluations%20to%20Improve%20the%20Efficiency%20of%20US%20Healthcare%20Delivery.pdf
http://dx.doi.org/10.1056/NEJMp1707991
http://dx.doi.org/10.1056/NEJMp1707991
http://dx.doi.org/10.1056/NEJMp1712984
http://dx.doi.org/10.1136/bmjqs-2019-009775
http://dx.doi.org/10.1136/bmjqs-2019-009775
http://dx.doi.org/10.7326/M13-3001
http://dx.doi.org/10.1001/jamainternmed.2016.1691
http://dx.doi.org/10.1016/j.jacr.2019.08.025
http://dx.doi.org/10.1016/j.jacr.2019.08.025
http://dx.doi.org/10.1001/jamaoncol.2019.1432
http://dx.doi.org/10.1056/NEJMsb1900856
http://dx.doi.org/10.1056/NEJMsb1900856
http://dx.doi.org/10.1073/pnas.1820701116
http://www.ncbi.nlm.nih.gov/pubmed/22180684
http://dx.doi.org/10.1007/s11606-012-2050-4
http://dx.doi.org/10.1001/jama.2016.4325
http://dx.doi.org/10.1001/jamainternmed.2017.1144
http://dx.doi.org/10.1001/jamainternmed.2017.1144
http://dx.doi.org/10.1056/NEJMp1806371
http://dx.doi.org/10.1136/bmjqs-2018-009036
http://dx.doi.org/10.1136/bmjqs-2015-004796
http://dx.doi.org/10.1136/bmjqs-2014-003627
http://dx.doi.org/10.1136/bmjqs.2010.047993
http://dx.doi.org/10.1007/s11606-018-4719-9
http://qualitysafety.bmj.com/

	A nudge towards increased experimentation to more rapidly improve healthcare
	References


