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Experimental evidence on the role 
of shared protocols as coordination 
device on clinical best practices
Massimo Finocchiaro Castro 1,2,3, Domenico Lisi 2,4* & Domenica Romeo 2,4

Our experiment assesses the level of coordination on clinical best practice among physicians and 
investigates whether the release of guidelines helps in supporting coordination. Based on three 
clinical vignettes using current national guidelines, physicians evaluate the appropriateness of each 
of the proposed courses of action. Afterwards, physicians are allowed to ask which action corresponds 
to national guidelines and change their ratings, if desired. On average, slightly more than half of 
the sample coordinated on appropriateness evaluations. Empirical analysis indicates that several 
organizational and individual variables influence the level of coordination. Additionally, the release 
of national guidelines improved both the level of conformity and coordination. Our findings suggest 
changes in implementation practices to increase the impact of these shared protocols in the health 
field.

Variation in physicians’ treatment choice is remarkable, and their decision-making is still not fully understood. 
Previous literature on geographic variations (also known as “small area variations”) has documented that physi-
cians in different areas can, and frequently do, make different treatment choices even for patients with similar 
profiles (e.g.,1–5). Several recent studies provide empirical evidence that many situational factors (such as, defen-
sive medicine, professional norms, technology endowment, availability heuristic) affect physicians’ treatment 
decisions. Among others, they refer to physicians’ treatment style about prescription drugs (e.g.,6,7), the duration 
of primary care office visits (e.g.,8,9), the application of surgical procedures (e.g.,10,11).

Overall, this evidence suggests that providers of medical care may not systematically choose the optimal 
treatment for their patients. Phelps has shown that the welfare loss from an inappropriate medical practice is 
substantial and increases with the variation (after known patients’ characteristics are considered) in the patterns 
of use  (see12,13). This conflict is also underlined in the medical literature in which the need for more coordination 
on the same clinical practices is regularly advocated (e.g.,14–16). Thus, understanding how treatment decisions are 
made is crucial, also to inform policies addressed to physicians towards the social optimum.

At the same time, the role of information and its diffusion among agents have been largely acknowledged in 
 economics17. In the healthcare sector, the problem of incomplete information is pervasive, and the effects can be 
traced in almost every  circumstance18. The advance in medical knowledge has markedly expanded the treatment 
options for many diagnoses. Physicians must confront a large set of treatment technologies in terms of their 
ability to cure patients, side effects, and costs in a setting where treatment effects may greatly vary according to 
the unobservable characteristics of the patient. Although desirable, this has increased the uncertainty faced on 
the selection of treatments for a specific patient, and thus the cognitive effort for physicians’ decision  process10. 
Medical practice thus depends on physicians’ beliefs and updating of their knowledge through scientific infor-
mation and recommendations released by health authorities. However, the public good nature of information 
in medicine, along with the failure of laws to clearly define property rights on new treatment practices, shape an 
institutional context with little economic incentive to acquire and disseminate information. In this perspective, 
the role of government is of paramount importance to ensure a widespread dissemination of information. Phelps 
provides a deep discussion on the information problems arising in healthcare  markets12.

Guidelines (also known as shared protocols) are, on the one hand, employed in healthcare with the aim of 
improving coordination on best practices, and thus patient outcomes and resource saving; on the other hand, 
they could prevent the adoption of innovative techniques or treatment practices in ever-evolving  specialties19,20. 
Guidelines can be classified as soft law instruments that assist in making practitioners’ actions more uniform 
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by identifying recommended courses of action under certain  circumstances21. While several studies have docu-
mented that physicians have heterogeneous beliefs and knowledge (e.g.,22–24), the literature on the role of public 
recommendations in affecting physicians’ behavior is still very  limited25–27. Physicians agree that guidelines foster 
coordination on clinical best practices and, in turn, the quality of  care28. Hence, understanding whether and to 
what extent the release of guidelines improve coordination of physicians on clinical best practices is a crucial 
task for healthcare research.

To assess the level of coordination among agents, a recent experimental literature has developed a simple 
choice mechanism that transforms the elicitation task in a coordination  game29–32. In this choice framework, play-
ers are induced to tacitly coordinate with others in rating actions. Hence, this mechanism enables to investigate 
the level of coordination among agents, which we employ in our study to assess coordination among physicians 
in providing patient care.

The purpose of this study is twofold. First, we assess in an artefactual field experiment the level of coordina-
tion among physicians in the evaluation of appropriate treatments for some medical conditions. Second, we test 
whether the release of guidelines on appropriate medical treatments enhances coordination among physicians.

Our behavioral data show that in 51% of appropriateness ratings physicians were able to coordinate. As 
for determinants of coordination, the empirical analysis suggests that coordination increases when physicians 
exchange opinions and share positive feedbacks with colleagues. In addition, the presence of a leader in the 
medical ward facilitates coordination on clinical best practices as recommended by guidelines. Finally, we find 
that the release of national guidelines significantly improves the level of coordination and conformity to clinical 
best practices, with relevant implications for healthcare policy.

The novelty of our paper is twofold. To the best of our knowledge, this is the first study assessing the level of 
coordination among physicians on clinical best practices and the role of guidelines in an experimental setting. 
The advantage of the experimental approach in this context is that in a controlled setting one can fully attribute 
the variation in appropriateness ratings to differences in physicians’ beliefs. Second, while other artefactual field 
and laboratory experiments have involved physicians (e.g.,33,34), this is the first artefactual field experiment con-
ducted in the real working environment of physicians (i.e., the hospital). Moreover, in our experiment we employ 
a significantly large set of hospital physicians (N = 100), as compared to previous experimental health studies.

Methods
Experimental design
A mix of hypothetical situations by means of ad hoc vignettes and coordination game design has been used to 
evaluate physicians’ level of coordination and to study the role of health care  guidelines29,30,32. Supported by three 
medical specialists (orthopedist, pediatrician, and oncologist, respectively) not taking part in the experiment, we 
selected three diagnoses respect of which there should not be huge variation in the evaluations of possible treat-
ments, and then they helped us to properly design the vignettes. The main advantage of the experimental setting 
is that the characteristics of patients are common knowledge to all physicians, thus the variation in treatment 
evaluations can be fully attributed to differences in physicians’ beliefs. As a double-check, a general practitioner 
evaluated the scenarios described in the vignettes (see the Appendix) as realistic and easy understandable to 
any physicians.

Our artefactual field experiment consists of two treatments: the Coordination Treatment (CT) and the Infor-
mation Treatment (IT). Before starting the experiment, participants randomly joined one of the two treatments, 
either (CT) or (IT). Both CT and IT contains two stages. Prior to begin the first stage of each treatment, subjects 
performed the Holt and Laury’s  test35 to evaluate their attitude towards risk. Once they have completed the test, 
the first stage, common to both treatments, starts and participants receive three vignettes, each describing a differ-
ent patient affected by a specific disease provided with a given diagnosis. The experimental design offers, for each 
vignette, four actions in response to the disease (one of the four actions reflects the national guidelines suggested 
for that specific health problem). Participants, then, assess each of the alternative proposed actions on a scale of 
one to four, based on their perceived degree of appropriateness, where 4 stands for ‘very appropriate’ and 1 for 
‘very inappropriate’, being told that, to be awarded the prize, their appropriateness assessments should match the 
modal assessment obtained in their session. Prior to start the second stage, physicians report their confidence 
levels about the evaluations made in each vignette on a five-point scale, where 5 stands for most  certain36,37.

In the second stage of both CT and IT, participants, for each vignette, has the chance to be informed on 
which of the proposed actions corresponded to national guidelines; if they are not interested, they move to the 
next vignette. Only the physicians asking for the guidelines’ content receive the information and then start the 
next vignette. In the IT, participants who are informed on guidelines’ content have the chance to update their 
assessment of appropriateness. Theoretically speaking, allowing physicians to be aware of guidelines may cause 
selection-bias in the appropriateness ratings. However, we can quietly exclude such effect because of the very 
low number of participants not asking for guidelines’ content (3 out of 49 physicians). Also, 2 out of those 3 
physicians have already rated the action corresponding to the guidelines as the most appropriate in the first stage 
of the IT for the three scenarios.

Our experimental design allows us to assess the level of coordination on (and conformity to) clinical best 
practices among physicians treating the “same” patients, and then to investigate the effects of released guidelines 
on physicians’ treatment decisions. Evaluating the appropriateness of the courses of action recommended by 
the national guidelines, as well as the effect of guidelines on the adoption of new treatment practices, are clearly 
out of the scope of the paper.

Following Krupka and Weber, at the end of the whole experiment, one of the 12 actions is randomly drawn 
and all choices, within each session, are matched with the modal  rating31. Those, whose selected evaluation match 
the modal one, get paid privately. In the CT, the modal evaluations are obtained based on the appropriateness 
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ratings given in the first stage only; differently, in the IT, they are computed using both the evaluations provided 
in the first stage by the participants not changing their ratings, together and the updated evaluations provided by 
those participants who have modified their appropriateness ratings. The payment mechanism has been explained 
in detail to subjects at the start of each session and is described in the instructions.

The experimental sessions have taken place at the two main hospitals of Reggio Calabria, based on an agree-
ment on joint research projects signed with the Mediterranean University of Reggio Calabria. The set of partici-
pants counts 100 medical doctors, with different specialties, employed at the hospitals of Reggio Calabria. They 
have been randomly allocated to treatments: 51 medical doctors (20 women) to the CT and 49 medical doctors 
(23 women) to the IT. The recruitment has been advertised by means of doctors’ mailing list and by head doctors 
of all the specialty departments involved, leading to a satisfactory response rate of 49%. The experimental ses-
sions have been conducted in the hospital meeting room and the doctors participated during their coffee-breaks 
to avoid any interference with the working schedule. To rule out any behavioral spillovers (i.e., any interaction 
between doctors that have already completed the tasks with those who were about to participate), subjects have 
accessed the meeting room through one door and, once they completed the tasks, left the room through a dif-
ferent door opening on another area of the hospital. In addition, no more than one session has been run at the 
same ward to avoid the risk of communication between physicians.

16 sessions have been run with variable number of participants, from a minimum of five to a maximum of 
eight. Physicians have been not aware of session composition in terms of size and specialty, to rule out any spillo-
ver effects on their first-order and second-order beliefs, being the latter crucial to the awarding mechanism. Eight 
sessions have been run between October and November 2020, whereas the remaining eight between October and 
November 2021, due to Covid-19 restrictions meanwhile. For, we have tested whether there are any significant 
differences between the two groups of sessions in terms of physicians’ evaluations. Then Mann–Whitney test 
fails to reject the null hypothesis of no significant difference (p value > 0.1).

In coordination games, players try to guess other players’  behavior38 and individual risk attitude may play a 
role on the outcome of the game, like in a  lottery39. To assess physicians’ level of risk aversion, we have adopted 
the well-known test proposed by Holt and  Laury35 with hypothetical  rewards40. Results show that 52% of physi-
cians can be classified as risk-averse, 28% as risk-loving, and 20% shown inconsistent behavior. Given that the 
percentage of risk-lovers is slightly higher than the average level across the experimental literature, we will control 
for this aspect in the regression analysis.

At the end of Holt and Laury’s  test35, each subject has taken part into one of the two paper-based treatments. 
Each treatment has lasted on average 15 min. After completing the experiment, participants have completed a 
questionnaire on demographic, economic, and job-related questions. Physicians who provided appropriateness 
evaluation matching the modal answer have earned 10-euro meal ticket exchangeable at the hospital cafeteria. 
The award is reasonably salient for at least two reasons. First, that cafeteria is the only option available to physi-
cians within the hospital. The closest external to the hospital alternative to the cafeteria would require physicians 
to walk for 15 min. Moreover, according to hospital regulation, the internal cafeteria charges discounted rates 
(20% less than standard prices) to hospital’s employees.

Modal answers have been calculated for each session, even in several sessions modal answers overlap. On 
average, physicians earned €3.70. Although the monetary incentive could be relatively low compared to the aver-
age income of the sample, intrinsic motivation should be at work to incentivize their performance. As suggested 
by Gneezy and Rustichini, the adoption of monetary reward when a specific task has already a motivation, such 
as joining academic research, may negatively affect individual’s  performance41. Under certain conditions, the 
implementation of performance-based reward may crowd out those endogenous incentives that the experimental 
design attempts at  eliciting42. All experimental sessions have been conducted according to the relevant guidelines 
and regulation. Our study received the ethical approval from the Ethics Committee of the Hospitals of Reggio. 
Also, all participants gave informed consent before the start of the experimental sessions.

Hypotheses and results
Physicians’ treatment decisions are largely driven by their beliefs and knowledge on uncertain and idiosyncratic-
to-patients treatment effects. The acquisition and update of ever-evolving knowledge on treatment options stem 
from two main sources: physicians’ own experience and evidence-based clinical  literature43.

Nowadays, the production of clinical guidelines has been considerably  spreading44–46. Less experienced phy-
sicians who cannot rely upon consistent acquired skills are more likely to welcome new information provided 
by clinical literature and practice  guidelines47. More experienced physicians, instead, tent to be less willing to 
adhere to practice guidelines. However, all physicians bear many non-insurable costs incurred for malpractice 
litigation (such as, time costs and the risk of undermining their reputation) which may lead them to conform 
to guidelines regardless of their experience  level43,48. In summary, physicians must bear in mind both clinical 
literature and practice guidelines while treating their patients, without neglecting their own clinical experience.

From the above discussion on physicians’ behavior, we can make some hypotheses to be tested in the experi-
ment. Although physicians consider their experience in making treatment decisions, when they disagree with 
their trusted colleagues, their opinions may change. For instance, Gabbay and Le May show that physicians tend 
to change their opinions while interacting with trusted colleagues and conform to their course of  action49. This 
is consistent with the large empirical evidence on heuristics and norms following behavior (e.g.,6–8,10). Hence, 
we expect that physicians tend to coordinate, at least in part, in rating the appropriateness of each of the courses 
of action proposed as possible solution to a given clinical case. Even though participants to the experiment may 
not be able to exactly predict how their colleagues will answer to each of the proposed vignettes, they should be 
able to guess the most likely appropriateness answer and stick with it.
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Behavioral hypothesis 1 Physicians coordinate in rating the appropriateness of each possible action.

Second, we look more specifically at the coordination on best practices as recommended by guidelines. Even 
if they are not taken as directives, guidelines generally identify recommended courses of action under certain 
 circumstances21. Therefore, we expect that the frequency of assessing the recommended courses of action as 
‘very appropriate’ is higher than the average frequency for any other course of action. Additionally, we expect 
that physicians coordinate in giving the same appropriateness rating to the actions recommended by guidelines 
more than they do for the other actions.

Behavioral hypothesis 2a: The average frequency of rating an action corresponding to the guidelines as ’very 
appropriate’ is higher than the frequency for any other course of action.

Behavioral hypothesis 2b The average frequency of coordination on actions corresponding to the guidelines 
is higher than the frequency for any other course of action.

Finally, we investigate whether the release of guidelines leads physicians to switch to the actions recom-
mended by them. Insights from previous literature suggest that physicians’ beliefs are crucial to explaining their 
treatment decisions, and that their beliefs are affected by new scientific  knowledge12,25–27,50. So, we expect that 
physicians could choose to conform to guidelines on what is the best practice to adopt, overruling their previous 
opinions. This may be due to both following an action shared with colleagues and reducing the risk of being sued 
for medical  malpractice43,48. As suggested by Carrier et al., this should also increase coordination of physicians 
on clinical best  practices28.

Behavioral hypothesis 3a  Once knowing the guidelines, physicians change their appropriateness ranking to 
the proposed courses of action.

Behavioral hypothesis 3b Once knowing the guidelines, the level of coordination among physicians increases.

Descriptive analysis and non‑parametric tests
Table 1 reports the average frequency of coordination (a subject coordinates when her appropriateness evalua-
tion matches the modal assessment for the specific action considered), the average frequency of coordination on 
national guidelines, and the average appropriateness evaluation of guidelines across the three vignettes.

Result 1 The overall average frequency coordination is 0.51. The non-parametric analysis shows that the differ-
ences across vignettes are not significant according to the Friedman test (p value < 0.1). Hence, considering all 
the possible actions, Hypothesis 1 is only partially supported by the experimental evidence.

Then, we look at physicians’ attitude towards national guidelines. As expected, almost all of physicians showed 
interest in guidelines content (94%). Only six physicians, evenly distributed between treatments, have not asked 
for guidelines content, having already evaluated in the first stage the action corresponding to guidelines as the 
most appropriate one in 10 of the 18 evaluations (3 evaluations for each of the six physicians). Table 1 reports 
that the actions corresponding to guidelines achieved very high average appropriateness ratings (3.52 on aver-
age). By comparing the distributions of the statement ‘very appropriate’ (i.e., evaluation = 4) for national guide-
lines with the distributions of other statements, the Wilcoxon signed-rank test reports significant differences (p 
value < 0.001) in each vignette.

Result 2a Consistently with hypothesis 2a, guidelines’ evaluations have been higher than any other action sug-
gested in the experiment (Wilcoxon signed rank test, p value < 0.001).

Moreover, Table 1 shows that the overall average frequency of coordination on national guidelines accounts 
for 65% of the cases. Thus, the role of national guidelines as a tool to coordinate among physicians cannot be 
neglected. Additionally, differences in average coordination levels among vignettes are significant (Friedman 
test, p value < 0.05).

Result 2b Consistently with hypothesis 2b, the coordination levels on guidelines are significantly higher than 
those on all the other actions proposed (Wilcoxon signed rank test, p value < 0.001).

Table 1.  Average frequency of coordination across the experiment.

Vignette Coordination Coordination on guidelines Av. evaluation of guidelines

1—joint effusion on the knee 0.49 0.75 3.69

2—breast fissures 0.52 0.61 3.41

3—cancer of the oral cavity 0.51 0.58 3.46

Overall 0.51 0.65 3.52
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Looking closely at the Information treatment, we check whether physicians have changed their first decisions 
after being provided with national guidelines. We also investigate whether guidelines’ introduction has driven 
physicians to rate the action corresponding to national guidelines as the most appropriate action (conformity, 
hereafter), in each vignette.

Result 3a In 21% of the cases, physicians change their previous decisions. Consistently with hypothesis 3a, as 
shown by Table 2, the average frequency of conformity goes from 0.63 (i.e., prior to the release of guidelines) 
to 0.74 (i.e., once physicians have the possibility of changing their ratings), and the differences are significant 
according to Wilcoxon signed rank test (p value < 0.001). Hence, national guidelines represent an example of 
shared protocols among physicians leading to an increase in the level of conformity.

Table 2 also reports the average physicians’ coordination levels reached before and after the possibility of 
modifying their own appropriateness assessment for each vignette in the IT.

Result 3b Consistently with hypothesis 3b, on average, physicians increase coordination from 0.50 to 0.53. The 
increase in coordination is statistically significant (Wilcoxon signed rank test, p value < 0.05). Hence, national 
guidelines have boosted coordination levels among physicians.

To conclude, comparing the appropriateness ratings given in the two stages of the IT, we observe a statistically 
significant increase in the coordination level (Wilcoxon signed rank test, p value < 0.001). Similarly, comparing 
the coordination levels on national guidelines achieved in the CT with those achieved in the IT, differences are 
weakly statistically significant (Wilcoxon rank-sum test, p value < 0.1). Hence, the effect of shared protocols, as 
the national guidelines, on the increase of coordination level deserves full consideration.
Regression analysis
Based on non-parametric results, we investigate which are the determinants of overall coordination and coordi-
nation on national guidelines. In Appendix B, Table 1.B reports descriptive statistics of the variables employed 
in the regression analysis.

Table 3 displays the results of a logit regression. For simplicity, we report the marginal effects of each regres-
sor. The dependent variable in this regression is ‘coordination’, a dummy variable equal to 1 when the physician 
matches the modal answer and 0 otherwise. Clustered robust standard errors at the individual level have been 
used to account for data being obtained from multiple observations per  physician51. We start with the most 
parsimonious model, and then gradually we add on controls.

Estimates suggest that the probability of coordinating in each vignette rises roughly by 23% on average when 
physician’s specialty matches the disease to cure. Physicians’ age decreases the probability of coordinating by 8%. 
In fact, getting older positively contributes to physicians’ cognitive  rigidity52, making them more prone to follow 
their own ideas instead of coordinating with colleagues. On the one hand, receiving positive feedbacks from 
members of physician’s team promotes shared understanding and contributes to group cohesion increasing physi-
cians’ probability to  coordinate53. On the other hand, although sharing opinions is essential for  coordination54, 
problems could arise when ideas do not match. This could explain why negative influence reduces the likelihood 
of coordination by approximately 7%. If a physician takes a contrasting colleague’s view into proper considera-
tion, this may lead to divergence of interpretation of the clinical case and, thus, to a decrease in coordination.

Then, we look at coordination achieved on the three choices corresponding to national guidelines only (one 
for each vignette). Table 4 shows that the longer a physician works at the same hospital, the higher the probability 
of coordinating on assessing guidelines. One additional year of service leads to roughly 2% increase in the prob-
ability of coordination. Working for many years with the same colleagues may create team’s familiarity which 
boosts communication and coordination skills, improving team  performance55. Differently, one year increase in 
age reduces physicians’ likelihood to coordinate by almost 2%. As already discussed, older physicians may be less 
willing to conform with national  guidelines43,52. Then, risk seeking turns out to negatively affect coordination on 
guidelines, decreasing the probability of coordination by 16%. The rationale stems from physicians’ preference 
to accept higher risk levels when following their own ideas instead of coordinating with others, conforming 
with common  opinion56,57. Positive influence displays the same sign but a doubled marginal effect with respect 
to Table 3, whereas negative influence is not significant anymore. Finally, the presence of a leader in physician’s 
team increases the probability that he coordinates on national guidelines by 13%. Intuitively, when a team is 
led by a leader, the exchange of ideas and thus of positive feedbacks among colleagues are stimulated which, in 
turn, may boost coordination.

Table 2.  Average frequency of coordination in the Information  Treatment*. *Ex-ante(ex-post) refers to 
evaluations given by physicians before (after) having the possibility to change ratings.

Vignette Ex-ante conformity frequency Ex-post conformity frequency Ex-ante coordination frequency
Ex-post coordination 
frequency

1—joint effusion on the knee 0.68 0.74 0.47 0.48

2—breast fissures 0.64 0.80 0.52 0.58

3—cancer of the oral cavity 0.56 0.68 0.51 0.54

Overall 0.63 0.74 0.50 0.53
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Finally, we focus on the IT to assess whether the release of guidelines has increased coordination on clinical 
best practices. Specifically, we combine data on the coordination level of the 49 physicians in the first stage with 
the coordination level achieved in the second stage, after being exposed to national guidelines. Results of the 
logit regressions are reported in Table 5, in which the dummy variable ‘guidelines’ is equal to 1 for the second 
stage observations and 0 otherwise.

Estimates from Table 5 confirms the positive role played by the release of guidelines. Providing physicians 
with guidelines content, though mildly, increases the coordination level among physicians, consistently with 
hypothesis 3b and the non-parametric analysis. Therefore, national guidelines implementation can help to reduce 
treatment variation and increase the level of coordination on clinical best practices.

Discussion
Our artefactual field experiment has assessed the level of coordination among physicians and adherence to 
national guidelines, as well as their role to enhance coordination on clinical best practice. The average level of 
coordination reached in the experiment amounted to 51%. The empirical analysis pointed out that coordination 
increases when physicians exchange opinions and share positive feedbacks with members of their own team. 
Moreover, the presence of a leader in a medical ward turned out to favor coordination on clinical guidelines. As 
for the informative role of guidelines, our results showed that their release significantly improves both the level 
of coordination and conformity to best practices.

Our study relates to different strands of literature. First, it integrates the still limited literature on the effects 
of information and public recommendations on physicians’ decision making. The key insight from this litera-
ture is that physicians’ beliefs are crucial to explaining their treatment choices, and that their beliefs are affected 
by a widespread diffusion of new scientific  knowledge25–27. We contribute to this stream of research by adding 
experimental evidence on the role of guidelines as an informative tool to increase coordination among physi-
cians. Second, our study relates to the recent experimental literature employing coordination games to assess 
coordination among individuals in their consideration of appropriate  behaviors29–32,58,59. Most of these papers 

Table 3.  Logit for coordination. Robust standard errors in parentheses; ***p < 0.01, **p < 0.05, *p < 0.1; Please 
notice that the number of observations changes from one model to another mainly because of the variable ‘risk 
seeking’ (due to the exclusion of subjects whose inconsistent choices in the HL questionnaire have prevented 
them from being classified as either risk-seeker, risk-neutral or risk-averse).

Variables (1) (2) (3)

Confidence
− 0.027 − 0.024 − 0.0205

(0.0217) (0.022) (0.024)

Specialty
0.225*** 0.234*** 0.234***

(0.056) (0.056) (0.057)

Leader
− 0.0248 0.0127 0.012

(0.035) (0.032) (0.032)

Male
0.0019 0.0014

(0.0325) (0.032)

Age
− 0.008*** − 0.008***

(0.002) (0.0023)

Years of service
0.0028 0.0028

(0.003) (0.0026)

Updating
− 0.034 − 0.033

(0.029) (0.029)

Whatsapp
− 0.009 − 0.009

(0.036) (0.0367)

Risk seeking
− 0.025 − 0.0251

(0.034) (0.034)

Positive influence
0.052* 0.052*

(0.029) (0.028)

Negative influence
− 0.069** − 0.067**

(0.028) (0.0284)

Vignette1
− 0.028

(0.042)

Vignette2
− 0.013

(0.049)

Constant
0.357 2.322*** 2.307***

(0.310) (0.839) (0.846)

Observations 1148 1060 1060
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employ this approach to measure the extent of individuals’ beliefs on social norms. As suggested by Fallucchi 
and  Nosenzo59, however, when there are clear expectations on what constitutes appropriate behavior the Krupka 
and Weber’s  method31 can be employed to study individuals’ beliefs about appropriateness ratings on differ-
ent courses of action. In the health sector, there are indeed clear shared expectations among physicians on the 
appropriateness of possible treatments (at least, there are for the three diagnoses employed in our experiment), 
which are represented by guidelines. Therefore, we apply for the first time this experimental approach using real 
hospital physicians to assess their level of coordination on clinical best practices. Finally, our study provides 
support to the use of vignettes as a tool to find out what people think about several  topics60,61. Clinical vignettes 
have also been used to assess specific features of  physicians62,63 such as treatment  choices64, confidence  levels65, 
clinical  experience66.

Policy implications
Our study raises key implications for healthcare policy. Not only should hospitals implement guidelines dissemi-
nation program but also governments should involve a higher number of physicians in the clinical recommenda-
tions designing process. In fact, physicians strive for being involved in the process of adoption of innovations, 
including new protocols and guidelines. Making physicians part of the research activities through their clinical 
experience not only could help develop more flexible, comprehensive, and shared guidelines but also could really 
induce physicians to follow them in practice.

An interesting insight comes from the remarkably high physicians’ willingness to know guidelines (94% of 
the sample), mostly encouraged by the guidelines’ ease of accessibility in our experimental design. In this respect, 
introducing a newsletter program and providing an alternative learning option to the standard education courses 
could be a  solution67. More than other policy interventions, newsletter would have the features of accessibility 
and searchability required by physicians.

Limitations and avenues for further research
Although our experimental evidence contributes to the literature and entails important policy implications 
(see below) on a relevant topic, in this section we discuss some limitations and avenues for further research. 

Table 4.  Logit model—Dependent variable: Coordination on guidelines. Robust standard errors in 
parentheses; ***p < 0.01, **p < 0.05, *p < 0.1.

Variables (1) (2) (3)

Confidence
0.061* 0.075** 0.056

(0.036) (0.036) (0.039)

Specialty
0.31** 0.357*** 0.398***

(0.119) (0.113) (0.121)

Leader
− 0.025 0.13* 0.134*

(0.07) (0.071) (0.072)

Male
− 0.116 − 0.1037

(0.07) (0.071)

Age
− 0.021*** − 0.022***

(0.0043) (0.0045)

Years of service
0.014*** 0.015***

(0.003) (0.004)

Updating
− 0.006 − 0.012

(0.0549) (0.055)

Whatsapp
0.020 0.0094

(0.071) (0.072)

Risk seeking
− 0.163** − 0.167**

(0.0823) (0.083)

Positive influence
0.101* 0.107*

(0.055) (0.056)

Negative influence
− 0.0255 − 0.031

(0.048) (0.050)

Vignette1
0.180**

(0.089)

Vignette2
− 0.052

(0.0826503)

Constant
− 0.495 2.543 2.893

(0.619) (1.691) (1.778)

Observations 287 265 265
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The first limitation is about what our study captures in terms of physicians’ behavior. In this paper we aimed at 
measuring the extent of coordination among physicians’ beliefs and whether the release of guidelines improves 
coordination on clinical best practices. The coordination game a là Krupka and  Weber31 is an approach largely 
employed in the literature to measure the extent of coordination among agents’ beliefs; however, nothing can be 
said about what this coordination on beliefs comes from. Specifically, in the context of our experiment, coordina-
tion among physicians might come from either a non-incentivized convergence of individual assessments on the 
most appropriate courses of action, or from an incentivized behavior of predicting what other physicians assess 
as the most appropriate courses of action. While it is not easy to disentangle the two sources of coordination in 
our experiment, a promising route might be to run an additional experiment including the physicians’ assess-
ments on the appropriateness of the proposed courses of actions without coordination, as in Burks and  Krupka29.

Another limitation might be given by the extent of the financial incentives for coordination employed in our 
experiment. The literature is not unanimous on what would be an appropriate extent of the incentive, especially 
when the behavior investigated in the experiment has its own intrinsic motivation, as it is the case in medi-
cal research. For instance, Gneezy and  Rustichini41 point out that introducing monetary rewards contingent 
on performance may put down the intrinsic motivation for the behavior the experimenter wants to elicit. In 
our experiment, the financial incentive employed could be retained relatively low given the average income of 
real physicians participating in the experiments. While their intrinsic motivation should be already enough 
to incentivize their behavior, we cannot rule out that the extent of the monetary reward was indeed too low to 
effectively elicit their behavior. Though our agreement with the Mediterranean University of Reggio Calabria, 
based on the project “Experiments in Health Economics” makes us confident that elicited behaviors are authen-
tic, further research should investigate the role of the extent of the financial incentives for coordination in the 
healthcare context.

Finally, a crucial avenue for future research on the role of clinical guidelines in healthcare is about their impact 
on the adoption of new techniques and treatment practices. While this issue is not considered in this study, 

Table 5.  Logit model—Dependent variable: Coordination. Robust standard errors in parentheses; ***p < 0.01, 
**p < 0.05, *p < 0.1.

Variables (1) (2) (3)

Confidence
− 0.085*** − 0.067** − 0.065**

(0.103) (0.117) (0.117)

Specialty
0.232*** 0.215*** 0.196***

(0.265) (0.276) (0.276)

Leader
0.027 0.047 0.045

(0.142) (0.149) (0.148)

Male
− 0.054 − 0.056

(0.140) (0.138)

Age
− 0.006** − 0.006**

(0.0100) (0.0103)

Years of service
0.004 0.004

(0.0119) (0.0120)

Updating
− 0.021 − 0.021

(0.157) (0.160)

Whatsapp
0.008 0.009

(0.151) (0.153)

Riskseeking
0.033 0.033

(0.167) (0.166)

Positive influence
− 0.015 − 0.017

(0.152) (0.152)

Negative influence
− 0.02 − 0.02

(0.118) (0.119)

Vignette1
− 0.04

(0.232)

Vignette2
0.03

(0.261)

Guidelines
0.036** 0.036* 0.036*

(0.068) (0.075) (0.0749)

Constant
1.200*** 2.637*** 2.579***

(0.382) (0.844) (0.829)

Observations 1136 1048 1048
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the experimental setting employed in the growing experimental health literature might represent a promising 
approach for further investigation.

Data availability
All datasets are available from M.F.C. (massimo.finocchiaro@unirc.it) upon request.
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References
 1. Wennberg, J. & Gittelsohn, A. Small area variations in health care delivery. Science 182(117), 1102–1108 (1973).
 2. Chandra, A. & Staiger, D. O. Productivity spillovers in health care: Evidence from treatments of heart attacks. J. Pol. Econ. 115(1), 

103–140 (2007).
 3. Skinner, J. (2011). Causes and consequences of regional variations in health care. In Handbook of Health Economics Vol. 2 45–93.
 4. Papanicolas, I. & McGuire, A. Do financial incentives trump clinical guidance? Hip replacement in England and Scotland. J. Health 

Econ 44, 25–36 (2015).
 5. Guccio, C. & Lisi, D. Thus do all. Social interactions in inappropriate behavior for childbirth services in a highly decentralized 

healthcare system. Reg. Sci. Urban Econ. 61, 1–17 (2016).
 6. Hellerstein, J. K. The importance of the physician in the generic versus trade name prescription decision. RAND J. Econ. 29(1), 

108–136 (1998).
 7. McGuire, T. G. et al. Testing for statistical discrimination by race/ethnicity in panel data for depression treatment in primary care. 

Health Serv. Res. 43(2), 531–551 (2008).
 8. Glied, S. & Zivin, J. G. How do doctors behave when some (but not all) of their patients are in managed care?. J. Health Econ. 21(2), 

337–354 (2002).
 9. Tai-Seale, M., McGuire, T. G. & Zhang, W. Time allocation in primary care office visits. Health Serv. Res. 42(5), 1871–1894 (2007).
 10. Frank, R. G. & Zeckhauser, R. J. Custom-made versus ready-to-wear treatments: Behavioral propensities in physicians’ choices. J. 

Health Econ. 26(6), 1101–1127 (2007).
 11. Epstein, A. J. & Nicholson, S. The formation and evolution of physician treatment styles: An application to cesarean sections. J. 

Health Econ. 28(6), 1126–1240 (2009).
 12. Phelps, C. E. Information diffusion and best practice adoption. In Handbook of Health Economics Vol. 1 (eds Culyer, A. & Newhouse, 

J. P.) 223–264 (Elsevier, 2000).
 13. Phelps, C. E. Welfare loss from variations: Further considerations. J. Health Econ. 14(2), 253–260 (1995).
 14. Pham, H. H., O’Malley, A. S., Bach, P. B., Saiontz-Martinez, C. & Schrag, D. Primary care physicians’ links to other physicians 

through Medicare patients: The scope of care coordination. Ann. Intern. Med. 150(4), 236–242 (2009).
 15. O’Malley, A. S., Grossman, J. M., Cohen, G. R., Kemper, N. M. & Pham, H. H. Are electronic medical records helpful for care 

coordination? Experiences of physician practices. J. Gen. Intern. Med. 25(3), 177–185 (2010).
 16. Easley, J. et al. Coordination of cancer care between family physicians and cancer specialists: Importance of communication. Can. 

Fam. Phys. 62(10), e608–e615 (2016).
 17. Stiglitz, J. E. The contributions of the economics of information to twentieth century economics. Q. J. Econ. 115(4), 1441–1478 

(2000).
 18. Arrow, K. J. Uncertainty and the welfare economics of medical care. Am. Econ. Rev. 53(5), 941–973 (1963).
 19. Shekelle, P. G., Woolf, S. H., Eccles, M. & Grimshaw, J. Developing guidelines. BMJ 318(7183), 593–596 (1999).
 20. Praetorius, T. Improving care coordination using organisational routines: Care pathways as a coordination mechanism. J. Health 

Organ. Manag. 30(1), 85–108 (2016).
 21. Institute of Medicine. Clinical Practice Guidelines: Directions for a New Program (The National Academies Press, 1990).
 22. Berndt, E. R., Gibbons, R. S., Kolotilin, A. & Taub, A. L. The heterogeneity of concentrated prescribing behavior: Theory and 

evidence from antipsychotics. J. Health Econ. 40, 26–39 (2015).
 23. Cutler, D., Skinner, J. S., Stern, A. D. & Wennberg, D. Physician beliefs and patient preferences: A new look at regional variation 

in health care spending. Am. Econ. J. Econ. Polic. 11(1), 192–221 (2019).
 24. Currie, J. M. & MacLeod, W. B. Understanding doctor decision making: The case of depression treatment. Econometrica 88(3), 

847–878 (2020).
 25. Howard, D. H., David, G. & Hockenberry, J. Selective hearing: Physician-ownership and physicians’ response to new evidence. J. 

Econ. Manage. Strat. 26(1), 152–168 (2017).
 26. Berez, J., David, G., Howard, D. H. & Neuman, M. D. Does bad news travel faster? On the determinants of medical technology 

abandonment. J. Hum. Cap. 12(4), 569–603 (2018).
 27. Dubois, P. & Tunçel, T. Identifying the effects of scientific information and recommendations on physicians’ prescribing behavior. 

J. Health Econ. 78, 102461 (2021).
 28. Carrier, E., Dowling, M. K. & Pham, H. H. Care coordination agreements: Barriers, facilitators, and lessons learned. Am. J. Manag. 

C. 18(11), e398-404 (2012).
 29. Burks, S. & Krupka, E. A multi-method approach to identifying norms and normative expectations within a corporate hierarchy: 

Evidence from the financial services industry. Manage. Sci. 58(1), 203–217 (2012).
 30. Gachter, S., Nosenzo, D. & Sefton, M. Peer effects in prosocial behaviour: Social norms or social preferences?. J. Eur. Econ. Assoc. 

11(3), 548–557 (2013).
 31. Krupka, E. L. & Weber, R. A. Identifying social norms using coordination games: Why does dictator game sharing vary?. J. Eur. 

Econ. Assoc. 11(3), 495–524 (2013).
 32. Barr, A., Lane, T. & Nosenzo, D. On the social inappropriateness of discrimination. J. Pub. Econ. 164, 153–164 (2018).
 33. Brosig-Koch, J., Hennig-Schmidt, H., Kairies-Schwarz, N. & Wiesen, D. Using artefactual field and lab experiments to investigate 

how fee-for-service and capitation affect medical service provision. J Econ. Behav. Organ. 131, 17–23 (2016).
 34. Wang, J., Iversen, T., Hennig-Schmidt, H. & Godager, G. Are patient-regarding preferences stable? Evidence from a laboratory 

experiment with physicians and medical students from different countries. Eur. Econ. Rev. 125, 103411 (2020).
 35. Holt, C. A. & Laury, S. K. Risk aversion and incentive effects. Am. Econ. Rev. 92(5), 1644–1655 (2002).
 36. Baumann, A. O., Deber, R. B. & Thompson, G. G. Overconfidence among physicians and nurses: the ‘micro-certainty, macro-

uncertainty’ phenomenon. Soc. Sci. 32(2), 167–174 (1991).
 37. Kovacs, R. J., Lagarde, M. & Cairns, J. Overconfident health workers provider lower quality healthcare. J. Econ. Psychol. 76, 102213 

(2020).
 38. Heinemann, F., Nagel, R. & Ockenfels, P. Measuring strategic uncertainty in coordination games. Rev. Econ. Stud. 76(1), 181–221 

(2009).
 39. Neumann, T, & Vogt, B. Do players’ beliefs or risk attitudes determine the equilibrium selections in 2x2 coordination games? 

FEEM, WP series n.24 (2009).



10

Vol:.(1234567890)

Scientific Reports |         (2024) 14:9363  | https://doi.org/10.1038/s41598-024-60186-4

www.nature.com/scientificreports/

 40. Galizzi, M. M., Miraldo, M. & Stavropoulou, C. In sickness but not in wealth: Field evidence on patients’ risk preferences in financial 
and health domains. Med. Decis. Mak. 36(4), 503–517 (2016).

 41. Gneezy, U. & Rustichini, A. Pay enough or don’t pay at all. Q. J. Econ 115(3), 791–810 (2000).
 42. McKeganey, N. To pay or not to pay: Respondents’ motivation for participating in research. Addiction 96(9), 1237–1238 (2001).
 43. Elstad, E. A. et al. What do physicians gain (and lose) with experience? Qualitative results from a cross-national study of diabetes. 

Soc. Sci. 70(11), 1728–1736 (2010).
 44. Mapelli, V. & Lucioni, C. Spending on pharmaceuticals in Italy: Macro constraints with local autonomy. Value Health 6(S1), S31–S45 

(2003).
 45. Switzer, G. E. et al. Physician awareness and self-reported use of local and national guidelines for community-acquired pneumonia. 

J. Gen. Intern. Med. 18(10), 816–823 (2003).
 46. Dahm, P., Yeung, L. L., Chang, S. S. & Cookson, M. S. A critical review of clinical practice guidelines for the management of clini-

cally localized prostate cancer. J. Urol. 180(2), 451–459 (2008).
 47. Woo, B., Woo, B., Cook, E. F., Weisberg, M. & Goldman, L. Screening procedures in the asymptomatic adult. Comparison of 

physicians’ recommendations, patients’ desires, published guidelines, and actual practice. JAMA 254(11), 1480–1484 (1985).
 48. Frakes, M. The impact of medical liability standards on regional variations in physician behavior: Evidence from the adoption of 

national-standard rules. Am. Econ. Rev. 103(1), 257–276 (2013).
 49. Gabbay, J. & Le May, A. Evidence based guidelines or collectively constructed “mindlines?” Ethnographic study of knowledge 

management in primary care. BMJ 329(7473), 1013 (2004).
 50. Chandra, A., Cutler, D. & Song, Z. Who ordered that? The economics of treatment choices in medical care. Handb. Health Econ. 

2, 397–432 (2011).
 51. Cameron, A. C., Gelbach, J. B. & Miller, D. L. Bootstrap-based improvements for inference with clustered errors. Rev. Econ. Stat. 

90(3), 414–427 (2008).
 52. Choudhry, N. K., Fletcher, R. H. & Soumerai, S. B. Systematic review: The relationship between clinical experience and quality of 

health care. Ann. Intern. Med. 142(4), 260–273 (2005).
 53. Janssen, J. & Bodemer, B. Coordinated computer-supported collaborative learning: Awareness and awareness tools. Educ. Psychol. 

48(1), 40–55 (2013).
 54. Bromme, R., Hesse, F. W. & Spada, H. Barriers, biases and opportunities of communication and cooperation with computers: 

Introduction and overview. In Barriers and Biases in Computer-Mediated Knowledge Communication (eds Bromme, R. & Hesse, 
F. W.) 1–14 (Springer, 2005).

 55. Faraj, S. & Sproull, L. Coordinating expertise in software development teams. Manage. Sci. 46(12), 1554–1568 (2000).
 56. McKibbon, K. A., Fridsma, D. B. & Crowley, R. S. How primary care physicians’ attitudes toward risk and uncertainty affect their 

use of electronic information resources. J. Med. Libr. Assoc. 95(2), 138 (2007).
 57. McCulloch, M. R., Howgate, M. D., Pearce, K. G. & Flynn, M. Risk behaviour and attitudes in medical professionals. Int. J. Health 

Sci. 8(2), 1–6 (2020).
 58. Krupka, E. L., Leider, S. & Jiang, M. A meeting of the minds: In-formal agreements and social norms. Manage. Sci. 63(6), 1708–1729 

(2016).
 59. Fallucchi, F. & Nosenzo, D. The coordinating power of social norms. Exp. Econ. 25, 1–25 (2021).
 60. Veloski, J., Tai, S., Evans, A. S. & Nash, D. B. Clinical vignette-based surveys: A tool for assessing physician practice variation. Am. 

J. Med. Qual. 20(3), 151–157 (2005).
 61. Bursztyn, L., González, A. L. & Yanagizawa-Drott, D. Misperceived social norms: Female labor force participation in Saudi Arabia 

(No. w24736). Nat. Bur. Econ. Res. https:// doi. org/ 10. 3386/ w24736 (2018).
 62. Das, J. & Hammer, J. Which doctor? Combining vignettes and item response to measure clinical competence. J. Dev. Econ. 78(2), 

348–383 (2005).
 63. Das, J., Hammer, J. & Leonard, K. The quality of medical advice in low-income countries. J. Econ. Perspect. 22(2), 93–114 (2008).
 64. Lucas, F. L., Sirovich, B. E., Gallagher, P. M., Siewers, A. E. & Wennberg, D. E. Variation in cardiologists’ propensity to test and 

treat: Is it associated with regional variation in utilization?. Circ. Cardiovasc. Qual. 3(3), 253–260 (2010).
 65. Berner, E. S. & Graber, M. L. Overconfidence as a cause of diagnostic error in medicine. Am. J. Med. 121(5), S2–S23 (2008).
 66. Sandvik, H. Criterion validity of responses to patient vignettes: An analysis based on management of female urinary incontinence. 

Fam. Med. 27(6), 388–392 (1995).
 67. Strasser, T. C. The information needs of practicing physicians in Northeastern, New York State. Bull. Med. Libr. Assoc. 66(2), 200 

(1978).

Acknowledgements
We want to thank the Management of the Hospitals of Reggio Calabria (Dr. Francesco Araniti and Dr. Giuseppina 
Albanese) for granting us the permission and helping us to run the experimental sessions. Also, our manuscript 
has greatly benefited of insightful comments from participants in 2022 Special ESA meeting (Buenos Aires) and 
XXVI AIES National Conference, SDA Bocconi School of Management.

Author contributions
The work of M. F. C., who has contributed to experimental design, project planning data analysis and manu-
script writing has been supported by PRIN 2022 PNRR research project P2022XLL94.  The work of D. L., who 
has contributed to the theoretical conceptualization of the experimental design and manuscript writing has 
been supported by PRIN 2022 PNRR research project P2022XLL94. The work of D. R., who has contributed to 
experimental design, project planning data analysis and the manuscript writing and who has run the field experi-
mental sessions has been supported by the GRINS -Growing Resilient, INclusive and Sustainable project (GRINS 
PE00000018 – CUP E63C22002120006).  The views and opinions expressed are solely those of the authors and do 
not necessarily reflect those of the European Union, nor can the European Union be held responsible for them.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 024- 60186-4.

Correspondence and requests for materials should be addressed to D.L.

https://doi.org/10.3386/w24736
https://doi.org/10.1038/s41598-024-60186-4
https://doi.org/10.1038/s41598-024-60186-4


11

Vol.:(0123456789)

Scientific Reports |         (2024) 14:9363  | https://doi.org/10.1038/s41598-024-60186-4

www.nature.com/scientificreports/

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2024

www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Experimental evidence on the role of shared protocols as coordination device on clinical best practices
	Methods
	Experimental design
	Hypotheses and results
	Descriptive analysis and non-parametric tests
	Regression analysis

	Discussion
	Policy implications
	Limitations and avenues for further research

	References
	Acknowledgements


