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Abstract
Background and Objective Pharmaceutical policies are generally based on the assumption that involved stakeholders make 
rational decisions. However, behavioral economics has taught us that this is not always the case as people deviate from 
rational behavior in rather predictable patterns. This scoping review examined to what extent behavioral concepts have already 
been applied in the pharmaceutical domain and what evidence exists about their effectiveness, with the aim of formulating 
future applications and research hypotheses on policymaking for best-value biologicals.
Methods A scoping literature review was conducted on the evidence of behavioral applications to pharmaceuticals. Scientific 
databases (Embase, MEDLINE, APA PsycArticles, and Scopus) were searched up to 20 October, 2021.
Results Forty-four full-text scientific articles were identified and narratively described in this article. Pharmaceutical domains 
where behavioral concepts have been investigated relate to influencing prescribing behavior, improving medication adherence, 
and increasing vaccination uptake. Multiple behavioral concepts were examined in the identified studies, such as social norms, 
defaults, framing, loss aversion, availability, and present bias. The effectiveness of the applied interventions was generally 
positive, but depended on the context. Some of the examined interventions can easily be translated into effective policy inter-
ventions for best-value biological medicines. However, some applications require further investigation in a research context.
Conclusions Applications of behavioral economics to pharmaceutical policymaking are promising. However, further research 
is required to investigate the effect of behavioral applications on policy interventions for a more sustainable market environ-
ment for best-value biological medicines.
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Key Points for Decision Makers 

A competitive and sustainable market for off-patent bio-
logicals and biosimilars implies the usage of best-value 
biologicals, thereby ensuring high-quality and affordable 
pharmaceutical care.

The implementation of insights from behavioral econom-
ics holds promise for increasing the impact and effec-
tiveness of existing policy frameworks for best-value 
biologicals.

Different behavioral concepts can be translated into 
policy interventions to promote the use of best-value 
biologicals, such as loss aversion, defaults, social norms, 
framing, availability, and present bias. Some of these 
can be implemented with evidence of their impact, while 
others need further investigation in a research context in 
the future.

1 Introduction

Biological medicines have revolutionized the treatment out-
comes for patients with several debilitating disorders such as 
cancer, diabetes mellitus, rheumatoid arthritis, and psoriasis. 
However, because of a costly research and development pro-
cess, biologicals have placed a substantial financial burden 
on national healthcare systems worldwide [1, 2]. Once the 
market exclusivities of biological therapies have expired, fol-
low-on products can introduce competition into the market. 
In this way, costs are reduced and more uniform access to 
biological medicines can be obtained [1, 3, 4]. Competition 
into the off-patent biologicals market is achieved through 
the market access of biosimilar medicines, which are simi-
lar versions of already authorized biological medicines [5]. 
European member states have therefore formulated a wide 
range of policy measures to support the uptake of biosimi-
lars into clinical practice, thereby trying to promote competi-
tion in the market [6–8]. However, competition induced by 
biosimilar medicines may also reduce the prices of reference 
biologicals and competing products within the same or dif-
ferent therapeutic classes [9, 10]. As a result, both biosimi-
lar and originator biological products may contribute to the 
benefits of a more sustainable healthcare system. Therefore, 
the term best-value biological is preferred and introduced 
here. It emphasizes that the main focus should be on reach-
ing a healthy competition between off-patent and patented 

biological medicines, thereby guaranteeing high-quality care 
while maintaining an affordable medicines bill [11].

Most policy interventions in healthcare rely on the 
assumption that people behave rationally or strive to maxi-
mize their utilities or profits [12–14]. Moreover, they assume 
that humans will act in their own long-term interests. These 
assumptions emerge from neoclassical economic theory, 
meaning individuals act to maximize their long-term best 
interests, are consistently rational, and their preferences 
remain stable [15]. Yet, this is not always the case as our 
behavior may deviate from these concepts [14, 15]. This 
realization has led to the emergence of behavioral econom-
ics (BE) in the mid-20th century, which is a mixed disci-
pline covering economics, psychology, and neuroscience. It 
thereby considers that our rationality, willpower, and self-
interest may be bounded and influenced by several external 
factors [15–17]. Research in this field has elicited that our 
behavior deviates from rationality in rather predictable pat-
terns, leading to cognitive biases in our behavior [18]. Con-
sidering that our behavior may differ from rationality, poli-
cymakers can use insights from BE to increase the impact of 
current policy frameworks. In addition, BE might also help 
explain why people’s short-term choices undermine their 
long-term interests [12, 19]. Table 1 provides an overview of 
the most relevant biases or behavioral concepts with applica-
tions in healthcare.

In the context of best-value biologicals, policymakers 
often rely on rational choices being made by decision mak-
ers when implementing policy measures to support best-
value biological usage. For instance, governments provide 
information to healthcare providers about the need for 
biosimilars for a more sustainable healthcare system [20]. 
They thereby assume decision makers, having understood 
all potential benefits of biosimilar medicines, will use bio-
similars whenever possible. Another example are prescriber 
incentives to stimulate biosimilar prescribing. Policymakers 
hereby assume that healthcare providers will seek to maxi-
mize their individual profits and therefore prescribe more 
biosimilars. Notwithstanding the positive experiences with 
some of these policy interventions based on neoclassical 
economics [21–23], their impact can be further increased 
when considering BE principles [14].

Principles of BE are not new, although they have gained 
attention, particularly in the last decades. BE principles and 
the idea that psychological aspects influence monetary choice 
even find their origin in neoclassical economics [19, 24]. Until 
recently, BE mainly had commercial applications in finance 
and marketing. However, because of the shortcomings of tra-
ditional economic assumptions in policy implementations, 
policymakers have increasingly adopted elements from BE in 
their policy strategies. Examples are the Behavioural Insights 
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Team in the United Kingdom (UK) and the United States of 
Amerika (USA) White House Social and Behavioral Sci-
ence Team. Both were founded to advise the government on 
how to implement insights of BE on policymaking [25, 26]. 
Such policy institutions are often called nudging units, refer-
ring to the behavioral concept of nudging. Nudges have the 
purpose of subtly steering humans in a particular direction 
of interest, without imposing a certain choice or limiting the 
available options [27]. They often imply small changes to the 
choice architecture without changing the options or imposing 
a particular choice [28]. Nudges have the potential to make 
established healthcare policy frameworks more effective by 
simulating behavior that is aligned with what is rational from a 
societal point of view, without jeopardizing freedom of choice. 
This idea is also referred to as libertarian paternalism, as 
described by Thaler and Sunstein [29].

The applicability of BE to best-value biological policy 
frameworks is an interesting area that has not been explored 
to date. Therefore, the authors of this paper aimed to provide 
a review of the evidence of healthcare interventions emerging 
from BE insights. In addition, policy strategies to promote the 
usage of best-value biologicals are examined on how insights 
from BE can be applied to them to increase their impact. 
The ultimate goal of this article is to introduce promising 
behavioral applications for a sustainable policy framework 

for best-value biologicals, so further investigation and future 
implementation may follow.

2  Methods

2.1  Aims and Research Question

A scoping literature review was carried out to map the evi-
dence of behavioral interventions that have been applied 
in the pharmaceutical domain. Scoping reviews are the 
appropriate way to map available evidence around a spe-
cific topic and formulate hypotheses for further research 
[38–40]. As described in the theoretical framework for 
scoping reviews by Arksey and O’Malley, this scoping 
review aimed to summarize the extent, range, and nature 
of the existing research within this domain [38].

2.2  Literature Search Strategy

A scoping review protocol with clearly defined inclu-
sion and exclusion criteria was determined in advance 
by the researchers (see Electronic Supplementary Mate-
rial [ESM]). The review included scientific literature that 

Table 1  Overview of behavioral concepts applicable to healthcare together with a short explanation

BE: behavioral economics

BE concept Explanation

Loss aversion Loss aversion refers to the fact that losses have a greater impact than wins. In other words, people are 
more likely to avoid losses than to achieve gains of the same size [30]

Defaults or status quo bias In most real-life decisions, one has an option to do nothing or to stick with what one has. In the field of 
BE, this option is referred to as the status quo or the default. Humans tend to choose the path of the 
least resistance and stick to the default option [13, 31]

Framing Our decisions are influenced by how the options are presented or framed [32, 33]. How information is 
provided when making choices may affect the choice in human decision making. Depending on the 
intended behavior, one can frame certain options differently to increase the likelihood of choosing that 
option [16]

Social norms Human behavior is constantly influenced by what our friends, family, colleagues, or peers do. It is in our 
nature to mirror our behavior and adapt it to that of others within our environment [34]

Present bias (hyperbolic discounting) Present bias refers to people’s preference for a smaller short-term reward over a larger longer term 
reward. This time-inconsistent behavior of humans to prefer short-term gains over long-term gains is 
defined by behavioral economists as hyperbolic discounting [35, 36]

Time inconsistency Time inconsistency refers to the fact that human decision making differs over time. In other words, our 
preferences are not consistent over time. This concept is closely related to present bias, and behavioral 
commitment strategies are derived from this concept [13, 18]

Availability People assess the probability of a particular phenomenon occurring based on how quickly one can recall 
a similar event. Humans are more likely to remember more extreme cases and therefore overestimate 
their likelihood [16, 18, 37]. Offering an active choice to people is a direct application of the availabil-
ity heuristic, reminding them of the available options
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was searched for in relevant scientific databases (i.e., 
Embase, MEDLINE, APA PsycArticles, Scopus). Eng-
lish full-text articles published between 2000 and October 
2021 could be included. Only studies where interventions 
based on behavioral concepts were tested or evaluated 
in a pharmaceutical context were eligible for inclusion. 
It was desirable to formulate a broad search strategy to 
generate future hypotheses and research questions in a 
field where behavioral insights have not (or limited) been 
researched to date. Therefore, search terms were related 
to BE, healthcare, pharmaceuticals, and policy. The com-
plete search query with the different identified concepts 
can be found in the ESM. Literature was searched up to 
20 October, 2021.

2.3  Selection of Studies and Data Extraction

All identified records were imported into Mendeley soft-
ware and duplicates were removed. Second, two independent 
reviewers screened all records on title and abstract for rel-
evance using Rayyan (Qatar Computing Research Institute, 
Doha, Qatar). Third, the remaining records were screened 
on their full texts based on the predefined inclusion crite-
ria by one reviewer. Additionally, other relevant scientific 
papers were found through snowballing by looking at the 
reference lists of identified papers. The selected articles were 
summarized using Excel software. In doing so, all key char-
acteristics per study (i.e., title, author, year, location, behav-
ioral concepts tested, sample size, study design, outcome 

Fig. 1  Preferred Reporting 
Items for Systematic reviews 
and Meta-Analyses (PRISMA) 
flow diagram of the scoping 
literature review
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measures, objectives, and main results) were summarized 
(Table S2 of the ESM). Afterward, the identified studies 
were summarized narratively by the researchers.

The researchers did not perform a formal methodological 
quality assessment, including a risk of bias evaluation, of 
the identified studies. This is in line with the existing guide-
lines for scoping literature reviews [38–40]. The results of 
the scoping review were reported according to the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses 
extension for Scoping Reviews (PRISMA-ScR) [Fig. 1] [41].

3  Results

3.1  Literature Review

The structured literature search resulted in 6705 records in 
total. After removing duplicates and screening for relevance 
on title and abstract, 51 English full-text articles remained. 
The full texts of these identified records were assessed on 
their eligibility. Additional records were identified through 
reference list screening, after which 44 articles were 
included in the final analysis described in the paper (Fig. 1).

3.2  Evidence from BE Interventions

Of all identified studies, three main areas were found where 
they were conducted. The largest group was related to influ-
encing prescribing behavior among physicians [42–61] (n 
= 20), a second group aimed to evaluate ways to stimulate 
vaccine uptake [62–75] (n = 14), and a last group examined 
methods to increase medication adherence [76–85] (n = 10). 
Identified studies were conducted in the USA (n = 32) [42, 
44–53, 56, 58–61, 64, 66, 68–72, 74, 75, 78–84], the UK (n 
= 6) [43, 54, 55, 57, 63, 85], Singapore (n = 1) [76], Tanza-
nia (n = 1) [77], Germany (n = 1) [62], France (n = 1) [73], 
Australia (n = 1) [67], and the Netherlands (n = 1) [65].

Multiple behavioral concepts were tested in the identi-
fied studies, but the majority involved social norms [44–46, 
48–50, 54, 56, 57, 59, 62–64, 69, 77, 81] (n = 16), defaults 
[42, 43, 47, 50, 51, 53, 55–58, 65, 68, 82] (n = 13), avail-
ability [44, 45, 50, 52, 60, 71, 72, 75] (n = 8), framing [44, 
47, 56, 61] (n = 4), loss aversion [76, 79, 80] (n = 3), and 
present bias [76, 79] (n = 1). A variety of study designs was 
observed among all studies, but most were randomized con-
trolled trials [44, 46, 47, 49, 50, 54, 59, 60, 63–65, 67–70, 
73–76, 78–85] (n = 27). Other study designs included pre-
post longitudinal studies [42, 43, 51, 52, 55, 56, 61, 72, 77] 
(n = 9), randomized trials without a control group [45, 48, 
62] (n = 3), retrospective [58, 71] (n = 2), quasi-experi-
mental [53, 66] (n = 2), or qualitative multi-method studies 
[57] (n = 1).

Overall, 20 studies found a significant effect of the behav-
ioral intervention on the desired outcome [43, 47, 48, 53–61, 
66–68, 71, 72, 76, 78, 83], 15 found partially significant 
effects [42, 44–46, 49, 51, 52, 62, 64, 65, 69, 70, 74, 77, 
82], and nine did not observe a significant effect [50, 63, 
73, 75, 79–81, 84, 85]. A partial effect was found in studies 
in which several behavioral concepts or different situations 
were examined, and only one or a few resulted in a signifi-
cant effect. A summary of the study characteristics related to 
the identified articles can be found in Table S2 of the ESM.

3.3  Prescribing Behavior

All but one of the identified studies related to prescribing 
behavior showed at least partially significant improvements 
in prescribing behavior or prescribing choices under the 
influence of an applied BE intervention [42–49, 51–61]. 
Different behavioral concepts were examined and applied 
to prescribing choices, such as defaults [42, 43, 47, 51, 53, 
55, 58], social norms [46, 48, 54], availability [52, 60], and 
framing [61].

3.3.1  Defaults

In total, seven different studies in varying contexts examined 
the effect of default options to influence prescribing choices 
[42, 43, 47, 51, 53, 55, 58]. Three different studies looked at 
the effect of defaulting a lower opioid dose in the electronic 
prescribing software on opioid prescribing. In all three stud-
ies, such an intervention led to a decrease in the number of 
opioid prescriptions [42, 51, 55]. Another study defaulted 
chlorhexidine for intensive care patients in the prescribing 
software, leading to a sustained and predictable increase in 
chlorhexidine prescriptions [43]. Similar findings were also 
found for antibiotic prescribing when changing the order 
set in the electronic prescribing software in a simulation 
context [47].

Another possible area to influence prescribing behavior is 
to prescribe generics instead of branded drugs. Two studies 
investigated the effect of defaulting the generic alternative 
instead of the branded version [53, 58]. Redesigning the 
prescribing interface led to significant increases in generic 
prescriptions in both studies.

3.3.2  Social Norms

Researchers examined the effect of social norms on anti-
biotic prescribing through physicians receiving a letter 
from their chief medical officer that their antibiotic pre-
scribing rates were among the highest within their region. 
This resulted in an sharp and significant decrease in antibi-
otic prescribing [54]. Another randomized controlled trial 
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assessed the effect of peer comparison feedback to reduce 
opioid prescribing. Intervention groups received feedback 
on their opioid prescribing, with one group receiving addi-
tional peer comparison feedback. Although not significantly 
different from the control group, more physicians reduced 
their opioid prescribing in the intervention group with peer 
comparison information [46]. A third study evaluated the 
impact of a behavioral nudge that included peer comparison 
feedback on inappropriate antibiotic prescribing. The inter-
ventions led to a statistically significant drop in antibiotic 
prescribing. However, no significant isolated effect of social 
norm feedback was observed [48].

3.3.3  Availability

Availability insights were tested via indicating more expen-
sive medications with cost transparency [60] or color alerts 
[52] in the electronic prescribing software. Both interven-
tions were found to be effective in decreasing the prescribing 
of high-cost medication.

3.3.4  Framing

The effect of framing on antibiotic prescribing was studied 
among hospitalized patients treated with anti-methicillin-
resistant Staphylococcus aureus and antipseudomonal 
antibiotics [61]. The intervention included a microbiology 
comment highlighting the absence of methicillin-resistant 
Staphylococcus aureus and Pseudomonas aeruginosa in the 
respiratory culture, after which a significant reduction in 
broad-spectrum antibiotic prescribing was observed.

3.3.5  Mixed or Non‑Specific Concepts

Several studies were found that combined different concepts 
from BE to enhance the effect on the desired behavior [44, 
45, 50, 56, 57, 59]. To promote appropriate diabetes man-
agement, a behavioral electronic health record technology 
was developed and found effective among adult patients 
[56]. The intervention included a combination of six differ-
ent nudges, using framing, social norms, accountable justi-
fication, defaults, affirmation, and gamification.

The simultaneous effect of active choice framing (avail-
ability) and social norms feedback to increase guideline-
concordant statin prescribing was also evaluated [44]. This 
combined intervention was found effective in increasing 
guideline-concordant statin prescribing. However, the effect 
of the intervention of active choice on its own did not reach 
statistical significance. Another trial examined the isolated 
effects of active choice, peer comparison, and accountable 
justification on more appropriate antibiotic prescribing 
[45]. Peer comparison and the active choice group caused 

a significant decrease in antibiotic prescribing. However, 
reductions were observed regardless of whether the research-
ers applied behavioral interventions. This study served as 
a precursor for a larger randomized controlled trial by the 
same researchers [49]. This larger trial partly confirmed 
the results of the pilot study. However, the researchers only 
found significant reductions in antibiotic prescribing rates 
for accountable justification and peer comparison. Differ-
ent behavioral concepts were also combined to prevent 
prescribing errors and optimize prescribing behavior, such 
as social norms and defaults [57]. After implementing the 
combined intervention, the occurrence of medication errors 
significantly decreased. Another behavioral nudge based on 
the principle of time inconsistency and social norms was 
effective in reducing inappropriate antibiotic prescribing, by 
putting up commitment posters for 12 weeks in the doctor’s 
office [59].

One study did not conclude any significant effect on 
prescribing behavior. This multi-component intervention, 
including social norms, priming (i.e., our behavior is sub-
consciously influenced by external stimuli such as sounds, 
smells, or views), availability, and defaults, did not result in 
significant differences in anticholinergic medication usage 
[50].

3.4  Vaccination Uptake

The second set of studies aimed to increase vaccination 
uptake through behavioral interventions. This topic has 
currently gained importance given the coronavirus disease 
2019 (COVID-19) pandemic and low vaccination rates in 
certain countries or regions [86]. Out of 14 studies, 11 found 
(partial) significant positive effects [62, 64–72, 74] of behav-
ioral interventions or nudges on vaccination uptake. Only 
three did not find any positive effects [63, 73, 75].

3.4.1  Social Norms

Three different studies assessed the effect of peer compari-
son or social norm feedback on improving vaccination rates 
[62–64]. During a randomized controlled trial, a vaccina-
tion game was developed to model the direct and indirect 
effects of vaccinations on disease elimination. Researchers 
hypothesized that rewarding the attainment goal (i.e., elimi-
nating disease) and comparing vaccination rates of peers 
will increase the chances of getting vaccinated [62]. The 
study found a positive and significant effect of the reward 
intervention, but not of the peer comparison intervention. In 
contrast to most other experiments discussed in this review, 
this study was carried out in a laboratory environment. A 
second study did not find any significant difference in vacci-
nation coverage between groups after a social norm-applied 
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intervention was implemented, including letters comparing 
vaccination rates with peers [63]. A third study found sig-
nificant effects on improving the quality of care using per-
formance feedback and benchmarking [64]. Several quality 
indicators were used, including influenza vaccination rates, 
which increased significantly because of the intervention.

3.4.2  Defaults

Two different randomized controlled trials looked at the 
effect of making the influenza vaccination the default option 
on vaccination uptake [65, 68]. In both studies, participants 
were randomized to either the opt-in or the opt-out group. In 
the opt-out intervention group, vaccination was the default 
choice by sending a pre-scheduled appointment for vacci-
nation. The control condition, or the opt-in group, asked 
participants to make an appointment actively. Both studies 
found positive effects on vaccination rates or vaccination 
appointments due to the default intervention. However, only 
in the larger trial did this result in significantly higher vac-
cination rates compared with the control group [68].

3.4.3  Availability

In two different studies, the effect of availability was exam-
ined in the patient’s electronic health record through offer-
ing an active choice. This included the electronic software 
automatically displaying a pop-up asking the clinician if a 
vaccine should be ordered. Both studies found large and sig-
nificant increases in vaccination rates because of the active 
choice implementation [71, 72]. Electronic health record 
alerts to remind physicians to propose an influenza vac-
cination among children with asthma did not significantly 
increase vaccination rates, despite the large sample size of 
over 10,000 children [75].

3.4.4  Mixed or Non‑Specific Concepts

Similar to one of the abovementioned studies looking at 
the effect of behavioral commitment posters on prescrib-
ing behavior [59], the effect of commitment posters was 
assessed to increase human papillomavirus vaccinations 
[69]. The researchers found no isolated effect of the com-
mitment posters. However, this intervention was combined 
in both the control and intervention groups with other proven 
strategies to enhance vaccination uptake (e.g., feedback). 
The fact that vaccination uptake increased in both control 
and intervention groups could be attributed to the effect of 
these proven strategies.

Multiple behavioral concepts were also examined in a 
large study to increase COVID-19 vaccination uptake [74]. 
A positive and significant effect of text reminders on vaccina-
tion uptake was found for both a first and second reminder. 

A message to make participants feel ownership of the vac-
cine further enlarged this effect. The effect of text messages 
to nudge people towards getting vaccinated was also examined 
in other studies [66, 67, 70, 73]. Two large trials, with over 
50,000 participants in total, showed a significant increase in 
vaccination uptake after text message-based nudges [67, 70]. 
In two other studies with smaller sample sizes, one found a 
positive effect of the behavioral nudge [66] and one did not 
[73].

3.5  Medication Adherence

Ten studies that examined the effects of interventions based 
on behavioral concepts to improve medication adherence 
were found [76–85]. Mixed effects of the different behavioral 
interventions in these ten different studies were found. Only 
five studies found (partial) significant effects on medication 
adherence [76–78, 82, 83], the remaining five did not [79–81, 
84, 85].

A loss aversion-based intervention was found success-
ful, where participants could lower the cost of their therapy 
by rebates depending on meeting the target adherence [76]. 
Improvements in medication adherence were also found 
in three other studies, with differing designs and behav-
ioral concepts examined [77, 78, 83]. Human immunode-
ficiency virus (HIV) medication adherence was higher in 
the experimental group after introducing an intervention 
publicly recognizing their adherence via posters being pub-
licly displayed at the clinic [77]. Positive results were also 
found when feedback reports were provided to non-adherent 
patients taking statin medication [78]. Significant effects 
were found on HIV medication adherence as well by texting 
reminder messages to patients [83]. The effect of defaults 
was also assessed by making the pharmacist automatically 
contact non-adherent patients by default [82]. Pharmacists 
contacting patients did not lead to higher adherence rates. 
Nonetheless, the pharmacist’s intervention was more likely 
to occur when it was triggered by default instead of by active 
choice.

An incentive based on loss aversion and present bias did 
not lead to higher antihypertensive or antihyperlipidemic 
medication adherence [79]. The intervention involved pay-
ing out an incentive immediately to adherent patients rather 
than deferring it, and reducing the incentive when doses 
were missed. A different loss aversion-based intervention 
to improve medication adherence was also tested in a trial 
among patients with acute coronary syndrome [80]. After 
the intervention period, adherence in the intervention group 
was higher than in the control group. However, this result 
was not statistically significant. Other behavioral nudges 
included automated text reminders and electronic monitor-
ing containers, both not resulting in a significant increase in 
medication adherence [81, 84, 85].
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4  Discussion

4.1  Evidence from BE Interventions

This scoping review presents an overview of the available 
evidence regarding the applications of behavioral sciences 
to various pharmaceutical fields. Within this context, BE 
insights have so far been mainly investigated to influence 
physician prescribing, increase medication adherence, and 
stimulate vaccination uptake. These fields have in common 
that they have pressing needs that require new ways to solve 
the existing issues. For example, the global problem of inap-
propriate and unrestrained antibiotic prescribing, leading to 
resistant bacteria [87]. There is also the problem of low med-
ication adherence in several chronic conditions, leading to 
therapy failure over time [88, 89]. Even more applicable to 
the present is the importance of high vaccination coverage to 
contain the spread of infectious diseases (e.g., flu or corona-
virus disease 2019) [86, 90]. This list should include rising 
medication costs, a problem that many countries are strug-
gling with today. Competition through generics has proven 
to effectively contain spending on off-patent small molecules 
[91]. This is also the case for competition in the biological 
medicines market, where the use of biosimilars mitigates 
the rising costs of these expensive therapies after their pat-
ent expiry [1]. Moreover, these three fields have in common 
that they aim to increase the health status of individuals or 
society. Increasing the usage of best-value biologicals also 
offers advantages from a societal healthcare perspective. 
By increasing the competitiveness of the off-patent biologi-
cals market, the cost of off-patent biologicals decreases and 
more patients can be treated with biological therapies [3, 4, 
92–94]. Therefore, as with increasing vaccination uptake, 
governments aim to increase the usage of best-value biologi-
cals as this is in the best interests of society.

In this review, we showed that several studies have 
already looked at the potential of BE to address a variety 
of societal issues in the pharmaceutical domain. The appli-
cations of behavioral insights have generally proven to be 
effective in the identified scientific articles. Nevertheless, 
a significant result was not always found. In nine of the 
44 identified studies this was not the case [50, 63, 73, 75, 
79–81, 84, 85]. Only partially significant effects were found 
in 15 studies [42, 44–46, 49, 51, 52, 62, 64, 65, 69, 70, 74, 
77, 82]. Often, these studies examined multiple behavioral 
interventions or several outcome measures simultaneously, 
and not all of them proved effective.

Based on this review, the effect of influencing prescribing 
behavior appears to be larger than for vaccination uptake and 
medication adherence. However, such a conclusion would 
require a larger scale quantitative evaluation of the existing 
evidence, which was not the purpose of this scoping review. 

Moreover, as most studies were conducted in the USA, it 
remains uncertain to what extent these findings could be 
extrapolated to other healthcare systems. In some studies 
where researchers could not demonstrate the effectiveness 
of the behavioral intervention, this was attributed by the 
authors to a too small and underpowered study sample or 
ceiling effects (i.e., where one already had a high adherence 
or vaccine uptake at baseline, thus incremental effects are 
limited) [73, 79–81]. However, in most cases, the authors 
provided no specific explanation.

Even though this review provides an overview of the 
existing evidence on applications of behavioral sciences in 
the pharmaceutical domain, the applications to best-value 
biologicals have not been reported to date. Based on previ-
ous research in adjacent fields, policymakers and research-
ers should be optimistic about the outcomes of behavioral 
science-based interventions to existing policy measures. For 
this reason, one should not be reluctant to explore further 
and implement these concepts to promote the usage of best-
value biologicals. When implementing behavioral concepts 
in the future to achieve a more sustainable market environ-
ment for best-value biologicals, one will need to carefully 
evaluate the effectiveness of such interventions in a research 
context [16, 95].

When creating behaviorally informed policy interven-
tions, it is primarily necessary to thoroughly understand the 
underlying decision-making process of the intended behavior 
[16]. For instance, when looking at increasing the prescrib-
ing of best-value biologicals, it is required to understand 
the underlying drivers behind these prescribing choices. In 
this regard, a distinction has to be made between behavior 
deviating from individual and collective rationality due to 
cognitive biases, and when individual rational preferences 
are misaligned with societal interests [14]. In pharmaceutical 
decision making, individual interests are not always in line 
with what is rational from a societal point of view (e.g., a 
sustainable healthcare system) [96]. For example, related to 
best-value biologicals, hospitals try to maximize their profits 
by using expensive medicines [97], which is an individu-
ally rational choice. Yet, hospitals thereby undermine the 
sustainability of healthcare systems and act against what 
is collectively rational. These mechanisms are widespread 
across healthcare systems and may be underlying drivers 
for healthcare decision makers. Policymakers have therefore 
attempted to align individual and collective interests, using 
neoclassical economic theory (i.e., prescriber incentives). 
Behaviorally informed interventions can further improve the 
impact of such measures by further aligning individual with 
collective or societal interests.

The additional cost of applying BE principles to policy 
is relatively low, while the impact of existing measures can 
be increased [14, 16, 96, 98]. Therefore, the absence of 
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state-of-the-art science-led pharmaceutical policy interven-
tions creating effective nudges would be a missed opportu-
nity. Certain elements could be efficiently applied to best-
value biological policy interventions while preserving the 
nature of the original measure (Fig. 2). BE principles are 
therefore not intended to replace currently proven effective 
strategies for sustaining the off-patent biologicals market. 
Insights from BE should be seen as an extra layer on exist-
ing initiatives to make them more successful and increase 
their impact. It should be emphasized that certain existing 
policy measures to improve biosimilar competition based 
on neoclassical economics do have their value and impact 
[8, 9, 21, 23]. Therefore, future policy frameworks ideally 
include existing effective policy strategies based on neoclas-
sical economics, accompanied or strengthened by policies 
based on BE insights. Both policy strategies should go hand 
in hand, not as separate strategies or as a substitute for one 
another [14].

The ways in which policymakers can apply BE insights to 
best-value biologicals are not country specific. However, as 
for all pharmaceutical policy interventions, they should be 
adapted and tailored to the features of the respective national 
healthcare system. A tailored and holistic approach regard-
ing best-value biological policy frameworks should there-
fore be the standard. This includes a multifaceted approach, 
considering the characteristics of the off-patent biologicals 
market in a given healthcare setting.

4.2  Applying Concepts of BE to Promote the Use 
of Best‑Value Biologicals

In the section below, we discuss how behavioral concepts 
could be applied to policymaking to increase the usage of 
best-value biological medicines. According to the authors, 
these concepts have the most potential and relevance within 
the context of policy interventions to support the use of 
best-value biologicals. Some behavioral insights have led 
to newly proposed policy measures, others are applications 
to established policy strategies (Fig. 2).

4.3  Loss Aversion

Interventions based on loss aversion can be applied in sev-
eral ways to best-value biological policymaking, especially 
in incentive design or when creating gainsharing schemes. 
Gainsharing or benefit-sharing schemes refer to an incen-
tive to encourage biosimilar usage by reinvesting savings 
back into patient care, while additional efforts of healthcare 
providers when transitioning from product A to product B 
are compensated [6, 99]. Without going into the modali-
ties of such incentives, they usually assume that prescribers 
act rationally and wish to maximize their utilities. However, 
research from behavioral economists has taught us that the 
context or environment in which these incentives are pro-
vided strongly influences their success [100]. Altering the 

Fig. 2  Overview of the entry points of behavioral science-based interventions on policy frameworks for best-value biological medicines. HCP: 
Healthcare Provider 
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conditions in which prescriber incentives are given, with-
out changing the nature of the incentive itself, might have 
considerable impact on the effectiveness of the incentive. 
A possible avenue for improvement for prescriber incen-
tives is presenting the incentive as a loss rather than as a 
gain. An often-mentioned example of a tangible incentive 
is the financing of a nurse guiding the transitioning process 
to a biosimilar [101]. An alternative design could be that 
one already (partly) offers this support, but withdraws or 
reduces it after a certain period if one does not prescribe a 
certain proportion of biosimilars or best-value biologicals 
within their hospital. Future research could examine the 
effectiveness of such an alternative approach for gainshar-
ing schemes.

In addition, the concept of loss aversion might also help 
explain the reluctance among prescribers to transition their 
patients from the originator biological to a biosimilar. Phy-
sicians often fear a decreasing efficacy after transitioning 
to a biosimilar, as well as a loss of possible informal ben-
efits linked to the original biological (i.e., scientific sup-
port, clinical trial involvement) [102–104]. Pharmaceutical 
promotion is known to be a strong driver to prescribe new 
medicines [105]. Therefore, prescribing biosimilars could 
be linked to losing certain benefits offered by pharmaceu-
tical companies. When designing policy interventions to 
promote best-value biologicals, policymakers or companies 
should consider ways to replace these existing informal ben-
efits and emphasize with adequate information the equal 
clinical outcomes.

4.4  Framing

Options can be framed as losses or gains (i.e., negative or 
positive framing), while these options are equivalent. The 
European Medicines Agency refers to biosimilar medicines 
as having “no clinically meaningful differences compared 
with their reference medicine” [20]. Yet, this is a rather 
negatively framed statement about biosimilars. One could 
also phrase this as biosimilars having equivalent clinical 
outcomes compared with their reference medicine, or even 
as providing additional benefits for healthcare systems. 
National competent authorities or patient organizations 
often mention in their position statements that biosimi-
lars are not inferior in terms of safety and efficacy to their 
reference product [106, 107]. Although such statements 
are scientifically correct, one can expect that trust among 
clinicians and patients would improve if these organiza-
tions would state that biosimilars are as safe and effective 
as their reference medicine [103]. Research has already 
proven that positively framed communication about bio-
similars toward patients positively influences its accept-
ance [108].

4.5  Status Quo or Defaults

Important lessons can be drawn from previous healthcare 
applications of status quo or default biases for policymakers 
[109]. An important opportunity lies in prescribing software, 
used in most European countries. Suppose the most cost-
effective medicine (i.e., best-value biological) of a particu-
lar molecule (or therapeutic class) is positioned as the first 
option to appear in the prescribing software. In that case, it 
can be assumed that physicians will preferably choose the 
more cost-effective product. This was already proven to be 
an effective strategy for generic medicines and is therefore 
a promising way to stimulate cost-conscious prescribing of 
biological medicines as well [58].

Status quo biases may also play a role in physicians’ 
reluctance to prescribe biosimilars [103, 110]. Sticking with 
what one is familiar with or has good experiences with, leads 
to prescriber inertia that suppresses the use of more cost-
effective alternatives such as biosimilars.

4.6  Social Norms

Policymakers have already tried to nudge people’s behav-
ior towards what is desirable using social norms in several 
ways [16, 96]. This is established by giving information to 
individuals about the behavior of peers, whereby one wishes 
to achieve the behavior of the others in the individual. Poli-
cymakers can apply insights from social norms to stimulate 
the use of best-value biologicals among both prescribers and 
purchasers as well. For example, health insurers can provide 
prescribing feedback to physicians, such as their proportion 
of best-value biological prescriptions. This should be com-
pared with fellow physicians within their discipline. In this 
way, physicians who prescribe fewer best-value biologi-
cals are encouraged to lean more towards the prescribing 
behavior of their colleagues. Displaying the cost of different 
products in the prescribing software has a further awareness-
raising effect (see Sect. 4.8 on availability), especially when 
compared with peers [54]. Social norms have so far provided 
mixed results on influencing prescribing behavior. There-
fore, further research is required in this regard.

4.7  Present Bias or Hyperbolic Discounting

Generally speaking, people will estimate the value of an 
immediate reward higher than the same reward further in 
time. This principle could also be applied to best-value bio-
logicals. For example, in the context of prescriber incen-
tives to compensate for the additional efforts made when 
transitioning to a biosimilar [101]. Such incentives are often 
awarded to clinicians after a certain period of time (e.g., 
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at the end of the year). One could say that an incentive to 
prescribe biosimilars loses its value as it is given to the phy-
sician at a later date [111]. For that purpose, again without 
speaking about the nature of the incentive, the timing when 
it is awarded could determine its impact on physicians’ pre-
scribing behavior. Therefore, it would be desirable to moni-
tor prescribing behavior at more regular intervals (i.e., more 
regular feedback in comparison to peers), followed by timely 
provision of the incentive (e.g., quarterly instead of at the 
end of the year). As discussed earlier, such an alternative 
gainsharing design would benefit from further investigation 
in a research context.

Moreover, present bias could help clarify why clinicians, 
hospitals, and patients do not always understand the added 
value of best-value biologicals or biosimilars. The message 
that biosimilars provide more sustainable healthcare is too 
abstract and not tangible in the short term. After all, the 
benefits will only be visible in the long term (i.e., more and 
earlier access to biologicals), while the extra efforts (i.e., 
writing tenders, explanation to the patient when transition-
ing) are immediate drawbacks for stakeholders involved. It is 
therefore important that policymakers also ensure the imple-
mentation of short-term benefits for clinicians and patients, 
as the longer term value alone has less influence on their 
behavior. Such short-term benefits could be implemented 
as regular prescribing feedback, alongside regular provision 
of benefit-sharing initiatives (Fig. 2). Instead, longer term 
benefits should be part of the overall information package 
that policymakers provide.

4.8  Availability

People estimate the probability of a particular event based on 
how easily one can remember such an event. Often, people 
tend to overestimate the likelihood of events that are notable 
or salient [18, 37]. This refers to the behavioral principle of 
salience, meaning that people are influenced in their deci-
sions by new and visible events [25]. Two studies discussed 
in this review aimed to increase the prescribing of cost-effec-
tive medicines by presenting the more cost-effective alter-
native or showing cost alerts when lower value medicines 
are prescribed [52, 60]. In doing so, they use information 
salience, steering prescribers in the direction of a higher 
value medicine by making this option particularly visible. 
One could apply this to best-value biologicals by showing 
cost alerts when a product is being prescribed for which a 
more cost-effective alternative (i.e., best-value biological) is 
available. In addition, active choices can be offered to physi-
cians in the electronic prescribing software in such cases, 
where higher value biological alternatives are suggested to 
the physician.

Availability heuristics might also help explain why and 
how misinformation about biosimilars is one of the reasons 
for mistrust among physicians and patients. One of the 
most well-known misconceptions among physicians and 
patients is that biosimilars could lead to more side effects 
or decreased efficacy after transitioning [103]. The spread 
of stories of patients experiencing decreased efficacy after 
switching to the biosimilar, without a scientific basis, may 
have fueled this mistrust. These stories are more likely to be 
recalled, especially if they are repeated many times by the 
pharmaceutical industry [112, 113]. This could have led to 
physicians and patients overestimating the likelihood of such 
events, resulting in low confidence in and use of biosimilars. 
The most important way to prevent this is by continuously 
providing correct and repeated information about biosimi-
lars, including positive experiences with biosimilars.

4.9  Study Strengths and Limitations

This literature review provides an overview of available 
evidence regarding applications of BE to pharmaceuti-
cal policy. A scoping review is an appropriate technique 
for summarizing the existing evidence and searching for 
hypotheses on future applications to policy interventions to 
increase the usage of best-value biologicals. A systematic 
approach was taken based on a predefined search protocol 
using broad search terms. In this way, as much as possible 
of the existing evidence in the scientific literature could be 
identified. This is the first scientific article that sheds light 
on potential applications of BE to future policy interven-
tions for best-value biologicals, based on an existing body 
of evidence within the pharmaceutical domain.

However, there are some disadvantages inherent to scop-
ing reviews. First, the full-text articles were not screened by 
two independent investigators, thus there is a certain risk 
that relevant articles have been missed. However, this prob-
ability was reduced by the structured search approach and 
screening of the reference lists of identified articles. Second, 
a scoping review does not include a quality assessment of 
the identified articles, as is the case for systematic literature 
reviews [40]. This review only included articles indexed in 
MEDLINE, Embase, APA PsycArticles, and Scopus. Hence, 
potentially relevant studies not included in these databases 
could not be identified. Because the researchers used a 
broad search strategy using general search terms related to 
healthcare and BE, relevant articles including more narrow 
search terms related to the discussed behavioral concepts 
(e.g., loss aversion, framing, status quo, defaults) might have 
been missed.

The applications of BE insights discussed in this arti-
cle were mainly looked at from a European point of view. 
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Therefore, some of the mentioned examples may not be gen-
eralizable to other healthcare systems.

5  Conclusions

Applications of BE to pharmaceutical policy are promis-
ing. A large body of evidence already exists on insights 
that can successfully be applied to medication adherence, 
vaccination uptake, and prescription behavior. As a result, 
one can be optimistic about applying concepts such as 
social norms, defaults, loss aversion, present bias, avail-
ability, and framing to policy interventions to promote the 
use of best-value biologicals. In return, this will support 
a sustainable market for off-patent biologicals. There are 
multiple entry points for applying these concepts to best-
value biological policies, such as gainsharing, prescribing 
quota or feedback, electronic prescribing software, patient 
communication, and healthcare provider education or 
information. Some of the examined applications can eas-
ily be extrapolated to best-value biological policies. Oth-
ers need to be further explored in this particular context. 
Continued research with concrete behavioral applications 
based on a behavioral model is therefore required. This 
scoping review provided an initial impetus by develop-
ing future research questions and exploring hypotheses to 
increase the use of best-value biological medicines.
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