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Abstract 
Background: The prescription of drugs without evidence is a significant public health problem. It 

can also result in large efficiency losses in the use of public resources. The aim of this study will be 

to test the effectiveness of a behavioral intervention based on social norm feedback to reduce non-

recommended prescription of nimodipine as a drug for cognitive impairment in Argentina. 

Methods: We will perform a pragmatic randomized trial of peer comparison feedback delivered 

through e-mails to high nimodipine-prescribing general practitioners (GPs) of the national health-

care system for older adults (INSSJP-PAMI). Eligible GPs will be randomized to a treatment or to a 

control condition. The intervention group will receive two e-mails with evidence-based information 

about nimodipine plus the participant’s level of prescription of nimodipine compared to their peers. 

The control arm will receive also two e-mails with general information about the risks of over-

prescription and about the risk of overuse of benzodiazepines in older adults. The primary outcome 

will be the cumulative number of nimodipine prescriptions per 1000 prescriptions of all drugs made 

by the targeted practitioners during 6 months after the intervention started. 

Discussion: The results of this study could have several potential implications for improving the 

quality of medical practice and public policy in the health area. It would provide an efficient tool 

for aligning nonrecommended prescription with the evidence and for reducing unnecessary costs 

without employing coercive methods and preserving the practitioners’ freedom to choose. Besides, 

the trial would allow to test the cross-cultural validity of the social norms feedback procedure and 

the feasibility of implementing it via e-mail.  

 

Trial registration:  The trial is intended to be registered at the ISRCTN registry. 
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Introduction 

Background and rationale {6a} 

The prescription of drugs without evidence is a significant public health problem. In the case of 

people over 65 years, polypharmacy and adverse effects could have negative consequences for 

health and quality of life. Also, undue prescriptions cause burdensome costs to the health system 

without any benefit for the patient. Among the medications improperly prescribed in the population 

of older adults, there is a diverse set of drugs used for the treatment of patients with mild cognitive 

impairment and dementias, including antioxidants, nootropic agents, vitamins, biological products 

and vasodilators (Rojas et al., 2010; Rojas et al., 2013). Currently 46.8 million people live with 

dementia across the world, and this number is expected to double every 20 years, reaching an 

estimated number of people living with dementia as high as 131.5 million by 2050 (Prince et al., 

2015). The only worldwide recommended pharmacological treatment for different dementias are 

the acetylcholinesterase enzyme inhibitors (donepezil, galantamine and rivastigmine), and the 

NMDA receptor antagonist memantine (NICE, 2018; McKeith at al., 2017; Schmidt et al., 2015). In 

the case of Mild Cognitive Impairment, a pre-dementia syndrome, there is no recommended drug 

for its treatment (Petersen et al., 2018). 

Previous reports in Argentina revealed that the prescription of recommended drugs for the treatment 

of cognitive impairment accounted for between 54 and 59% of total indications, meanwhile non-

recommended drugs represented between 41 and 45 %. Among these, the most used drug was 

nimodipine (Rojas et al., 2010, 2013). According to the current evidence, nimodipine has a single 

indication for the treatment of acute subarachnoid hemorrhage, which is usually administered for 

short periods during the hospitalization period. There is not enough evidence for the use of 

nimodipine in the prevention or treatment of cognitive impairment on an outpatient and prolonged 

basis. 

Earlier studies have shown behavioral interventions known as “nudges” can reduce inappropriate 

drug prescribing among physicians. Specifically, some studies employed social norm comparison, 

an approach that intends to modify prescribing behavior by comparing physicians’ prescriptive 

performance with that of their peers (Hallsworth et al., 2015; Meeker et al., 2016; Sacarny et al., 

2018). The comparison against a social norm has an important influence on individual’s behavior 

and has been proved to be successful for modifying specific behaviors in diverse areas of public 

policy (John, Sanders, & Wang, 2014). Although social norm feedback has been tried in the health 

area as an effective tool in other world regions, no large-scale randomized controlled trials of 

behavioral interventions have been carried in Latin America for improving inadequate prescription 
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patterns by physicians (Sanders, Snijders, & Hallsworth, 2018). 

Also, most previous studies employed physical paper letters to deliver the messages, the question of 

how this type of treatment affects behavior when delivered through e-mail has been largely 

unexplored. This question is especially relevant from a policy point of view, especially in 

developing countries, where operational and budget constraints could be stringent. Communications 

through physical mailing may be difficult to implement and replicate at large scale (Liao & 

Navathe, 2018). In contrast, e-mail interventions are inexpensive and easily scaled, hence they 

could be a useful alternative to modify prescriptive patterns of physicians at national scale. 

However, some authors suggest that e-mail communications may be less effective than paper letter 

communications (John, Sanders, & Wang, 2014). 

Third, some concerns have been raised about the possible deterrence effects of feedback letters in 

previous studies that included strong language and that implied potential punitive actions from 

regulatory agencies (Liao & Navathe, 2018). The use of coercive wording or allusions to potential 

punishments from authorities may have obscured the mechanisms of the intervention turning 

difficult to separate the social norm effect from a potential deterrence effect.  

 

Objectives {7} 

The main aim of this study will be to test the effectiveness of a social norm feedback intervention to 

reduce the unnecessary prescription of nimodipine by general practitioners within the National 

Institute of Social Service for Retired and Pensioners (INSSJP-PAMI) in Argentina. 

As secondary objectives, we will address four additional issues. First, we will assess the 

effectiveness of e-mails as delivering method of the behavioral intervention. Second, we will 

evaluate the validity of social norms feedback as a procedure for changing physicians prescriptive 

practice in the Latin American context. Third, given concerns about possible deterrence effects of 

communications with strong language or implying potential punitive actions from regulatory 

agencies, our intervention separates social norm and potential deterrence effects avoiding the use of 

coercive wording and obviating any mention to potential punishments from authorities. Fourth, we 

are also interested in knowing more about the acceptability of the intervention from the 

participants’ point of view. For this purpose, a brief post-intervention survey will be implemented.  

We hypothesize that the treated group will reduce their rates of nimodipine prescriptions in 

comparison with the control group. We also expect that the intervention will be cost-effective and 

well accepted by the participants. 
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Trial design {8} 

Pragmatic parallel group randomized controlled trial with two arms (1:1 allocation ratio). 

 

 

Methods: Participants, interventions and outcomes 

Study setting {9} 

The study will be entirely carried at the National Institute of Social Services for Retired and 

Pensioners (in Spanish, Instituto Nacional de Servicios Sociales para Jubilados y Pensionados, 

INSSJP). The INSSJP was created in 1971 with the objective of providing universal coverage of 

social and health services to the specific needs of the retired and pensioners of Argentina. The 

INSSJP is the largest health insurance agency in Argentina and South America, with 5.089.021 

affiliates in 2015. Approximately, 65% of the Argentinean citizens older than 60 years old are 

affiliates of the INSSJP. 

 

Eligibility criteria {10} 

The initial study population will be the general practitioners of the INSSJP-PAMI system who 

prescribed at least one package of nimodipine during the last quarter of 2018 (n = 8965). The 

sample under study will be the high prescribers within that population, defined as the top 25% 

prescribers of nimodipine during the last quarter of 2018. 

 

Who will take informed consent? {26a} 

As in previous similar studies (Hallsworth et al., 2015; Sacarny et al., 2018) the present trial will 

not require informed consent from prescribers, since obtaining consent would invalidate the results. 

The study did not involve contact or direct intervention on patients, nor access to their personal 

information.  

 

Additional consent provisions for collection and use of participant data and biological 

specimens {26b} 

Not applicable 
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Interventions 
Explanation for the choice of comparators {6b} 

The control condition is conceived as a non-specific placebo comparator that replicates the format 

of the treatment intervention without its active ingredients (evidence-based information about 

nimodipine plus peer comparison). The comparator is supposed to control for non-specific 

behavioral factors such as receiving attention or raising awareness about over-prescription as a 

general problem in medical practice. Also, the placebo e-mails will allow to check if both groups 

open the e-mails at similar rates. 

 

Intervention description {11a} 

During the intervention phase of the study, participants in the two arms of the trial will receive two 

e-mail communications. The messages will be framed as a communicational campaign for 

improving the quality of pharmacological practice. In the case of the treatment arm, the first 

communication will include two components: a) evidence-based information about the adequate use 

of nimodipine and b) the participant’s level of prescription of nimodipine compared to their peers. 

The second message, 3 months later, will include information on nimodipine prescriptions’ change 

observed by the participant during the previous quarter (“change” or “no change”). The e-mail 

directed to those that reached a relative reduction of 10% of prescriptions compared to their 

baseline average will include an acknowledgement of their success intended to work as a verbal 

reinforcement of the positive behavior (“acknowledgement version”). The e-mail to rest of 

participants will intend to potentiate the social norm component by stating that many of their 

colleagues reduced their prescriptions of nimodipine after the first e-mail and by encouraging them 

to revise their prescriptive practice (“encouragement version”). In the two modalities, the evidence-

based information about nimodipine will be repeated. In the case of the control arm, the first 

message will contain general information about the inconveniences of unnecessary drug 

prescription and polypharmacy in older adults and links to medical guidelines to improve the 

prescription. Three months later, a second e-mail with information about the risks and 

complications of the use of benzodiazepines in older adults will be sent to the control group. 

Communications by e-mails will avoid any coercive or intimidating wording and they will 

purposively obviate any mention to potential punishments from authorities. Moreover, the expected 

change in prescriptive behavior will be framed as a free medical decision.  
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Criteria for discontinuing or modifying allocated interventions {11b} 

Not applicable. 

 

Strategies to improve adherence to interventions {11c} 

The e-mailing system provides an estimation of how many participants open the e-mail, therefore 

we will consider this estimate as a proxy of the reach of the intervention. Accordingly, non-

adherence could be understood as the omission of reading the e-mails. For our primary analysis, we 

decided to carry out an intention-to-treat approach integrating both the participants who opened the 

e-mail and those who did not. As a secondary subgroup analysis, we considered separately those 

participants that opened the e-mail. We have no plans for increasing the opening of the e-mails 

during the trial. 

 

Relevant concomitant care permitted or prohibited during the trial {11d} 

Not applicable 

 

Provisions for post-trial care {30} 

Not applicable 

 

Outcomes {12} 

The primary outcome will be the cumulative total number of nimodipine prescriptions per 1000 

prescriptions of all drugs made by the targeted practitioners during the 6 months after the 

intervention started. 

As secondary outcome, we will estimate the annual monetary savings attributable to our 

intervention at the national level (for details see Statistical Methods section). Also, we will perform 

a sub-sample analysis of the physicians that open the e-mails, as informed by the mailer system. 

Finally, we will assess the acceptability of the intervention through a brief ad hoc survey to the 

intervention arm participants at the end of the study (six months after the start of the intervention). 

 

Participant timeline {13} 

The number of nimodipine prescriptions for each physician is registered monthly during a year 

prior to the first e-mail (baseline period) and during the semester after (intervention period). 

Follow-up period will eventually comprise a year after the intervention period ends. 
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Sample size {14} 

To calculate our minimum sample size, we used GPower 3.1. Power calculation estimated a sample 

size of 1030 participants for detecting an effect size of d=0.05, with 80% of statistical power and a 

significance level of 0.05 in the repeated measures ANOVA. 

 

Recruitment {15} 

As a first step, all the physicians that prescribed nimodipine during the last quarter of 2018 were 

selected. As a second step, we removed outlier prescribers. Based on previous literature (Hallsworth 

et al., 2015), the outlier threshold was set at the 97,5th percentile of nimodipine box prescriptions 

over the last trimester of 2018.  As a third step, once outliers were removed, the top 25% prescribers 

of nimodipine were selected. From this sample, all the participants that remain as providers at the 

INSSJP-PAMI before the intervention begins and whose e-mail address is active will be 

randomized to control or treatment arm. 

 
 

Assignment of interventions: allocation 

Sequence generation {16a} 

Selected prescribers will be randomly allocated to control and treatment (1:1 ratio) controlling for 

number of nimodipine prescriptions over the last trimester of 2018. Randomization is performed 

with R software with the package RandomizeR. 

 

Concealment mechanism {16b} 

Not applicable 

 

Implementation {16c} 

A study investigator (AT) analysed the 2018 database of prescription of nimodipine for selecting 

those who met inclusion criteria. Before the intervention begins, she will randomly assign the 

selected participants to treatment or control groups. AT will not participate in the implementation of  

the interventions nor in the statistical analysis of the results.  
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Assignment of interventions: Blinding 

Who will be blinded {17a} 

Participants in treatment group will likely be aware of the interventions they were assigned to but 

unaware that they were involved in a trial. Physicians names and other identificatory information is 

accessible only to the principal investigator (FT) for matching successive monthly waves of 

prescription rates, but this information will be blind to any other team group and INSSJP-PAMI 

authorities. 

 

Procedure for unblinding if needed {17b} 

Not needed. 

 

Data collection and management 

Plans for assessment and collection of outcomes {18a} 

All data is obtained from the prescriptions database of the INSSJP-PAMI. 

 

Plans to promote participant retention and complete follow-up {18b} 

Since the intervention does not involve any evaluation interview or the completion of 

questionnaires by the participants, there is no mechanism in place to ensure retention. All the 

necessary data is obtained from the INSSJP-PAMI prescription system that automatically records 

the prescribing behavior of physicians. 

 

Data management {19} 

All data is obtained from the prescriptions database of the INSSJP-PAMI. 

 

Confidentiality {27} 

Personal information needed to track the prescriptive behavior of physicians during the trial period 

is managed only by the principal investigator (FT) and converted to a numerical ID for all the 

remaining analysis. 
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Plans for collection, laboratory evaluation and storage of biological specimens for genetic or 

molecular analysis in this trial/future use {33} 

Not applicable. 

 

Statistical methods 

Statistical methods for primary and secondary outcomes {20a} 

The primary outcome will be analyzed using a mixed effects repeated measures ANOVA model. 

Comparisons between groups will be made using one-way ANOVA, while a multiple linear 

regression analysis will be implemented to evaluate the predictive value of the group condition 

controlling for baseline prescription levels. Finally, the Pearson chi-square test will be employed to 

analyze categorial variables. 
To estimate the annual monetary savings attributable to our intervention at the national level, we 

will make the following calculations: first, we will estimate the number of items that would have 

been prescribed in the absence of the treatment. This number corresponds to the multiplication of 

the treatment effect times the number of items prescribed by an average physician in the control 

group during one year. We then multiply this quantity by the direct average price of each item (in 

U$S), according to the registers of the INSSJP-PAMI. This gives an estimated benefit per-

physician/year. Should this intervention be implemented for all eligible physicians in the country 

during a year, the total estimated benefit is projected as the product between the benefit per-

physician/year and the total number of doctors included in the study in both groups. As opposed to 

other similar interventions (such as Hallsworth et al., 2016) we will not incur in any substantial per-

physician cost, as we implemented our treatment via e-mail instead of post mail. The main cost 

would thus be related to the analysis of the data to retrieve the top 25% of high-prescribers and the 

design of the letter. Being conservative, we budget as total estimated cost two full-time weeks of 

work (as we sent two communications) of a public servant for these tasks according to national 

statistics. Finally, the total estimated cost-benefit of the intervention is the total estimated benefit 

minus the total estimated cost. 

 

Interim analyses {21b} 

Three months after the first e-mail was sended we will carry an interim analysis to identify the 

participants of the treatment arm that reached a threshold of 10% reduction of the prescriptions. 

Those who reach the threshold will receive the “acknowledgement” version of the second e-mail, 
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meanwhile the remaining participants will receive the “encouragement” version.  

 

Methods for additional analyses (e.g. subgroup analyses) {20b} 

We will perform a sub-sample analysis of the physicians that opened the e-mails, which is a 

measure of the potential effect that the procedure could have on those actually reached by the 

intervention. 

 

Methods in analysis to handle protocol non-adherence and any statistical methods to handle 

missing data {20c} 

Because all data is obtained from the prescriptions’ database from the INSSJP-PAMI we do not 

expect serious problems related with protocol non-adherence or missing data. If, despite this, there 

were problems related to missing data, they will be solved with multiple imputation methods. 

 

Plans to give access to the full protocol, participant level-data and statistical code {31c} 

Full protocol will be submitted to publication together with the manuscript reporting the results of 

the study as supplementary material. 

INSSJP-PAMI regulations and the agreement signed with the institution does not allow researchers 

to share or make public the participant-level data set of the study. 

 

Oversight and monitoring 

Composition of the coordinating centre and trial steering committee {5d} 

FT as principal investigator has the role of study co-ordinator and data manager. The Trial 

Management Group will be responsible for the day-to-day running and management of the trial and 

is integrated by FT, JB, FTR and RM. 

 

Composition of the data monitoring committee, its role and reporting structure {21a} 

DMC is not needed because there are no expected adverse events or harms and because of the short 

duration of the intervention. 
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Adverse event reporting and harms {22} 

There are no expected adverse events or harms. 

 

Frequency and plans for auditing trial conduct {23} 

Because of the short duration of the intervention period and the simplicity of the procedures, there 

is no plan for auditing trial conduct. 

 

Plans for communicating important protocol amendments to relevant parties (e.g. trial 

participants, ethical committees) {25} 

Any changes will be communicated and submitted to consensus with the authorities of the INSSJP-

PAMI. 

 

Dissemination plans {31a} 
Results of the study will be published at peer reviewed journals and presented in relevant academic 

events. Publication need the approval of INSSJP-PAMI authorities. 
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