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EDITORIAL

Continued Learning in Supporting Value-Based Decision Making
Erik R. Hoefgen, MD, MS*, Michael J. Tchou, MD, Patrick W. Brady, MD, MSc

Department of Pediatrics, University of Cincinnati College of Medicine and Division of Hospital Medicine, Cincinnati Children’s Hospital Medical 
Center, Cincinnati, Ohio.

Physicians, researchers, and policymakers aspire to improve 
the value of healthcare, with reduced overall costs of care and 
improved outcomes. An important component of increasing 
healthcare costs in the United States is the rising cost of pre-
scription medications, accounting for an estimated 17% of all 
spending in healthcare services.1 One potentially modifiable 
driver of low-value prescribing is poor awareness of medica-
tion cost.2 While displaying price to the ordering physician 
has reduced laboratory order volume and associated testing 
costs,3,4 applying cost transparency to medication ordering has 
produced variable results, perhaps reflecting conceptual differ-
ences in decision making regarding diagnosis and treatment.4-6

In this issue of  the Journal of Hospital Medicine, Conway et 
al.7 performed a retrospective analysis applying interrupted 
times series models to measure the impact of passive cost 
display on the ordering frequency of  9 high-cost intravenous 
(IV) or inhaled medications that were identified as likely 
overused. For 7 of the IV medications, lower-cost oral al-
ternatives were available; 2 study medications had no clear 
therapeutic alternatives. It was expected that lower-cost oral 
alternatives would have a concomitant increase in ordering 
rate as the order rate of the study medications decreased 
(eg, oral linezolid use would increase as IV linezolid use de-
creased). Order rate was the primary outcome, reported each 
week as treatment orders per 10,000 patient days, and was 
compared for both the pre- and postimplementation time 
periods. The particular methodology of segmented regres-
sions allowed the research team to control for preinterven-
tion trends in medication ordering, as well as to analyze both 
immediate and delayed effects of the cost-display interven-
tion. The research team framed the cost display as a passive 
approach. The intervention displayed average wholesale 
cost data and lower-cost oral alternatives on the ordering 
screen, which did not significantly reduce the ordering rate. 
Over the course of the study, outside influences led to 2 more 
active approaches to higher-cost medications, and Conway 
et al. wisely measured their effect as well. Specifically, the 
IV pantoprazole ordering rate decreased after restrictions 
secondary to a national medication shortage, and the oral 

voriconazole ordering rate decreased following an oncology 
order set change from oral voriconazole to oral posaconazole. 
These ordering-rate decreases were not temporally related to 
the implementation of the cost display intervention.

It is important to note several limitations of this study, some 
of which the authors discuss in the manuscript. Because 2 of 
the medications studied (eculizumab and calcitonin) do not 
have direct therapeutic alternatives, it is not surprising that 
price display alone would have no effect. The ordering pro-
viders who received this cost information had a more com-
plex decision to make than they would in a scenario with a 
lower-cost alternative, essentially requiring them to ask “Does 
this patient need this class of medications at all?” rather than 
simply, “Is a lower-cost alternative appropriate?” Similarly, 
choosing medication alternatives that would require different 
routes of administration (ie, IV and oral) may have limited the 
effectiveness of a price intervention, given that factors such 
as illness severity also may influence the decision between IV 
and oral agents. Thus, the lack of an effect for the price display 
intervention for these specific medications may not be gener-
alizable to all other medication decisions. Additionally, this 
manuscript offers limited data on the context in which the 
intervention was implemented and what adaptations, if any, 
were made based on early findings. The results may have var-
ied greatly based on the visual design and how the cost display 
was presented within the electronic medical record. The wider 
organizational context may also have affected the interven-
tion’s impact. A cost-display intervention appearing in isola-
tion could understandably have a different impact, compared 
with an intervention within the context of a broader cost/val-
ue curriculum directed at house staff and faculty. 

In summary, Conway et al. found that just displaying cost 
data did little to change prescribing patterns, but that more 
active approaches were quite efficacious. So where does this 
leave value-minded hospitalists looking to reduce overuse? 
Relatedly, what are the next steps for research and improve-
ment science? We think there are 3 key strategic areas on 
which to focus. First, behavioral economics offers a critically 
important middle ground between the passive approaches 
studied here and more heavy-handed approaches that may 
limit provider autonomy, such as restricting drug use at the 
formulary.8 An improved choice architecture that presents 
the preferred higher-value option as the default selection may 
result in improved adoption of the high-value choice while 
also preserving provider autonomy and expertise required 
when clinical circumstances make the higher-cost drug the 
better choice.9,10 The second consideration is to minimize 
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ethical tensions between cost displays that discourage use 
and a provider’s belief that a treatment is beneficial. Using 
available ethical frameworks for high-value care that engage 
both patient and societal concerns may help us choose and 
design interventions with more successful outcomes.11 Final-
ly, research has shown that providers have poor knowledge of 
both cost and the relative benefits and harms of treatments 
and testing.12 Thus, the third opportunity for improvement 
is to provide appropriate clinical information (ie, relative 
therapeutic equivalency or adverse effects in alternative 
therapies) to support decision making at the point of order 
entry. Encouraging data already exists regarding how drug 
facts boxes can help patients understand benefits and side ef-
fects.13 A similar approach may aid physicians and may prove 
an easier task than improving patient understanding, given 
physicians’ substantial existing knowledge. These strategies 
may help guide providers to make a more informed value 
determination and obviate some ethical concerns related to 
clinical decisions based on cost alone. Despite their negative 
results, Conway et al.7 provided additional evidence that in-
fluencing complex decision making is not easy. However, we 
believe that continuing research into the factors that lead 
to successful value interventions has incredible potential for 
supporting high-value decision making in the future.

Disclosure: Nothing to report.

References:
1.	 Kesselheim AS, Avorn J, Sarpatwari A. The high cost of prescription drugs in the 

United States: origins and prospects for reform. JAMA. 2016;316(8):858-871.
2.	 Allan GM, Lexchin J, Wiebe N. Physician awareness of drug cost: a systematic 

review. PLoS Med. 2007;4(9):e283.
3.	 Feldman LS, Shihab HM, Thiemann D, et al. Impact of providing fee data 

on laboratory test ordering: a controlled clinical trial. JAMA Intern Med. 
2013;173(10):903-908.

4.	 Silvestri MT, Bongiovanni TR, Glover JG, Gross CP. Impact of price display on 
provider ordering: a systematic review. J Hosp Med. 2016;11(1):65-76.

5.	 Guterman JJ, Chernof BA, Mares B, Gross-Schulman SG, Gan PG, Thomas D. 
Modifying provider behavior: a low-tech approach to pharmaceutical ordering. J 
Gen Intern Med. 2002;17(10):792-796.

6.	 Goetz C, Rotman SR, Hartoularos G, Bishop TF. The effect of charge display on 
cost of care and physician practice behaviors: a systematic review. J Gen Intern 
Med. 2015;30(6):835-842.

7.	 Conway SJ, Brotman DJ, Merola D, et al. Impact of displaying inpatient pharma-
ceutical costs at the time of order entry: lessons from a tertiary care center. J Hosp 
Med. 2017;12(8):639-645.

8.	 Thaler RH, Sunstein CR. Nudge: improving decisions about health, wealth, and hap-
piness. New Haven: Yale University Press: 2008.

9.	 Halpern SD, Ubel PA, Asch DA. Harnessing the power of default options to im-
prove health care. N Engl J Med. 2007;357(13):1340-1344.

10.	 Dexter PR, Perkins S, Overhage JM, Maharry K, Kohler RB, McDonald CJ. A 
computerized reminder system to increase the use of preventive care for hospital-
ized patients. N Engl J Med. 2001;345(13):965-970.

11.	 DeCamp M, Tilburt JC. Ethics and high-value care. J Med Ethics. 2017;43(5): 
307-309.

12.	 Hoffmann TC, Del Mar C. Clinicians’ expectations of the benefits and harms 
of treatments, screening, and tests: a systematic review. JAMA Intern Med. 
2017;177(3):407-419.

13.	 Schwartz LM, Woloshin S, Welch HG. Using a drug facts box to communicate 
drug benefits and harms: two randomized trials. Ann Intern Med. 2009;150(8): 
516-527.


