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Abstract
Introduction The Reporting recommendations Intended for pharmaceutical risk Minimization Evaluation Studies (RIMES) 
was developed to improve the quality of reporting of risk minimization program evaluations. In light of continued inadequa-
cies in study reporting, and high-profile program implementation failures, we updated the RIMES Checklist to incorporate 
additional concepts from the Standards for Reporting of Implementation studies (StaRI).
Methods The development of the updated checklist, the RIMES-StaRI Extension (RIMES-SE), entailed developing a study 
protocol and drafting an initial pool of items based on a mapping of the RIMES against the StaRI checklist. A modified 
e-Delphi exercise was then conducted to determine the importance and understandability of items for checklist inclusion. 
An expert workshop and an online commentary period for additional feedback followed.
Results The RIMES-SE contains 27 items. It includes two signature features of the StaRI Checklist: 1) a dual strand of 
items (represented in two columns) describing the risk minimization program (the ‘intervention’) and the corresponding 
implementation strategy; and 2) applicable to an array of different research methodologies.
Conclusions The RIMES-SE Statement and Checklist extends the reporting guidelines set forth in the original RIMES 
Checklist via inclusion of key implementation science concepts. It is intended to improve the quality and transparency of 
reporting of risk minimization evaluation studies so as to advance drug safety science.
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1 Introduction

The effectiveness of pharmaceutical risk minimization 
programs in protecting public health has been the subject 
of intense regulatory scrutiny over the past decade. These 
programs, which represent a population-based type of drug 

safety measure, are mandated by regulators for products with 
serious risks, either as a condition of marketing authoriza-
tion or to investigate safety information newly identified in 
the post-market period [1, 2]. Under the terms of the regu-
latory commitment, these programs must be evaluated to 
determine whether they have been implemented as intended 
and are effective and sustainable in the context of real-world 
clinical care.

Risk minimization programs can be defined as ‘complex 
interventions’ [3, 4]. Characteristic features of complex 
interventions are that they have several interacting compo-
nents, require numerous behaviors by those delivering or 
receiving the intervention (e.g., healthcare professionals 
[HCPs], patients), target different groups or organizational 
levels (e.g., individual, healthcare setting, healthcare sys-
tem), involve a range of outcomes, and may require some 
flexibility or tailoring of the intervention to optimally fit 
within different healthcare settings [4].

When designing and evaluating complex interventions, it 
is essential to specify the theoretical (or empirical) basis for 
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Key Points 

The Reporting recommendations Intended for pharma-
ceutical risk Minimization Evaluation Studies (RIMES) 
was published in 2018 to improve the quality of report-
ing of risk minimization evaluation studies.

Evidence that the reporting of these studies continued to 
be inadequate, and that risk minimization programs were 
being poorly implemented, prompted us to update and 
harmonize the RIMES with constructs from the Stand-
ards for Reporting of Implementation studies (StaRI) 
Checklist, a best practice standard for reporting imple-
mentation science studies in public health.

The 27-item RIMES-StaRI Extension (RIMES-SE) was 
derived by the use of rigorous methodology. It has a dual 
strand of items that focus on both the risk minimiza-
tion program (‘the intervention’) and the strategy used 
to implement it and it is applicable for studies using a 
heterogeneous range of designs.

Adoption of the RIMES-SE Checklist by researchers 
and endorsement by journal editors should improve the 
reporting of risk minimization studies, enhance trans-
parency, facilitate researchers’ ability to identify these 
studies, and promote synthesis of the available evidence 
base.

how the program is expected to achieve the desired effects. 
Similarly, it is important to conduct both a formative evalua-
tion (to determine intervention feasibility and acceptability) 
and a comprehensive process evaluation (to determine the 
quality and fidelity of program implementation, and whether 
any adaptations occurred). A process evaluation is espe-
cially valuable when program evaluation results show lack 
of effect as it can clarify whether this was due to problems 
in program implementation or to the ineffectiveness of the 
program itself [4]. Lastly, a range of measures are needed 
to fully understand program effects, including measures of 
reach, adoption, impact, and ongoing maintenance, as well 
as whether the program was successful in reducing the inci-
dence of the targeted risk(s), imposed undue burden on the 
healthcare system, impeded patient access to the drug, or 
had other unintended consequences [2, 4].

In recent years, three high-profile assessments of risk 
minimization programs—one in Europe for valproate prod-
ucts, and two in the United States (US) (one generally, and 
a second for opioid analgesics specifically)—revealed that 
program implementation had been incomplete and evalu-
ation data insufficient [5–7]. Similarly, published reviews 
have shown that both the quality and comprehensiveness 
of risk minimization evaluation studies are highly variable, 

assessment of program implementation and context often 
inadequate, and findings regarding program effects limited 
or uncertain [8–11].

In an effort to build the evidence base in this area, a group 
of researchers under the auspices of the International Soci-
ety for Pharmacoepidemiology (ISPE) developed a quality 
reporting checklist called the Reporting recommendations 
Intended for pharmaceutical risk Minimization Evaluation 
Studies (RIMES) [12]. The RIMES Checklist consists of 43 
items and was designed to guide standardized, comprehen-
sive, and transparent reporting of risk minimization evalua-
tion study results. The RIMES was intended to be reviewed 
and updated periodically to remain abreast of the evolving 
science and regulatory guidance in this area.

Since its publication in 2018, the RIMES Checklist has 
had a significant impact on the field of drug safety. First, it 
engendered two comprehensive reviews of risk minimiza-
tion evaluation studies, one focusing on studies published 
in the peer-reviewed literature, and a second focusing on 
risk minimization evaluation study reports submitted to 
the European Medicines Agency’s (EMA’s) Pharmacovigi-
lance Risk Assessment Committee (PRAC) [13, 14]. These 
reviews highlighted numerous shortcomings in risk mini-
mization reporting, including that evaluations rarely refer-
enced the use of theories, models, or frameworks to guide 
program design and evaluation, and descriptions of program 
implementation, adaptations, and context were inadequate 
or missing.

Second, prominent pharmacovigilance organizations 
in Europe, including the EMA and the European Network 
Centres for Pharmacoepidemiology and Pharmacovigilance 
(ENCePP) [1, 15], cited the RIMES Checklist in relevant 
guidance documents and recommended that it be used when 
reporting the results of risk minimization evaluation stud-
ies. A translated version of the RIMES Checklist along with 
guidance on how it should be applied were also published in 
a Chinese pharmacovigilance journal [16].

Globally, healthcare delivery organizations, including 
pharmacovigilance bodies, have been facing mounting pres-
sures to transform into learning healthcare systems [17, 18]. 
Implementation science, defined as “the scientific study of 
methods to promote the systematic uptake of research find-
ings and other evidence-based practices into routine prac-
tice,” is instrumental to such a transformation [19]. Consist-
ent with this, and contemporaneously with the development 
of the RIMES, a new checklist, the Standards for Reporting 
of Implementation studies (StaRI), was published. The StaRI 
Statement and Checklist were intended to guide standard-
ized, transparent, and complete reporting of IS research [20].

The application of implementation science for drug safety 
and risk minimization has been gaining increasing recogni-
tion [3, 19, 21–26]. Recently, pharmacovigilance regulatory 
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guidance documents have begun incorporating concepts, 
constructs, and terminology from implementation science 
that are consistent with recommendations for evaluating 
complex interventions [1, 2, 4].

The purpose of the current work was to further refine 
and harmonize the RIMES with updated frameworks from 
implementation science, namely, by reviewing and including 
relevant items from StaRI to create a RIMES StaRI exten-
sion (RIMES-SE).

1.1  Scope and Relationship with Other Reporting 
Standards

The RIMES-SE fills a niche in the growing array of quality 
checklists developed for the reporting of healthcare research 
[27]. The field of therapeutic risk minimization seeks to 
implement, scale up, and maintain effective interventions 
(e.g., behavioral, educational, healthcare process improve-
ments) in the context of real-world clinical care to minimize 
the harmful effects of exposure to product-related risks. The 
programs are mandated to be implemented in full according 
to the terms of the marketing authorization commitment at 
the time of product launch. As a result, randomized experi-
mental designs are not feasible and evaluators must employ 
non-experimental study designs (e.g., observational, time 
series, and/or mixed methods approaches) for program eval-
uation purposes. Given the variety of drug-related risks that 
may be targeted for minimization and the diversity of HCPs, 
healthcare settings, and patients involved, a heterogeneous 
array of data sources and data collection methods are appro-
priate and relevant to use.

Existing checklists for observational research in health-
care (i.e., STROBE [28]), or for research using routinely 
collected health data (RECORD [29]; RECORD-PE [30]) 
focus on a limited set of study designs, methods, and data 
sources. Other checklists developed for reporting quality 
improvements in healthcare (SQUIRE [31]) or for report-
ing behavioral and public health evaluations using non-
randomized designs (TREND [32]) are not fully applicable 
due to their lack of emphasis on program implementation 
and maintenance.

2  Methods

Extending the original RIMES Checklist involved a five-
stage process (Fig. 1) guided by the methodology described 
in the Development Health Research Reporting Guidelines 
[33].

2.1  Initial Steps

In 2023, a team of experts in risk minimization and/or imple-
mentation science (MYS, EHM, HP, and AW) convened to 
review the RIMES Checklist and guide the e-Delphi review 
process. Two experts (MYS and EHM) were members of 
the original RIMES authoring team; a third member (HP) 
was the lead author of the StaRI Statement; and a fourth 
member (AW) had chaired the FDA’s Drug Safety and Risk 
Management Advisory Committee. We developed a protocol 
to describe the development process and publicly posted it 
on the EQUATOR website [27].

2.2  Pre‑e‑Delphi Activities

We mapped the items from the RIMES (n = 47) and StaRI 
(n = 27) against each other to converge on similarities and 
determine gaps in the RIMES (Table 1). We then developed 
a pool of items for potential inclusion in the RIMES-SE  . 
In doing so, we eliminated the StaRI item (#20) on resource 
costs and economic outcomes as not being applicable as 
financial measures are not regulatory considerations and 
drug manufacturers view this information as proprietary and 
hence do not make it publicly available.

2.3  Defining Concepts

The RIMES-SE shares two signature features with the 
StaRI Checklist. The first feature is the dual strand of 
items (represented in two columns) describing the inter-
vention (i.e., the risk minimization program) and the cor-
responding implementation strategy [20]. In contrast to the 
StaRI Checklist, however, which places primary empha-
sis on the implementation strategy, the first strand of the 
RIMES-SE refers to the risk minimization program and 
the second strand refers to the supporting implementation 
strategy [20]. Items in both columns should be populated; 
however, if any information is unknown to the evaluator 
(as can often be the case for third-party evaluators such as 
academically based research groups), there is an option to 
report ‘information unknown.’

In the RIMES-SE Checklist, the term ‘implementa-
tion strategy’ is meant to encompass the collective set of 
activities that the product manufacturer and local HCPs, 
healthcare site staff, and third-party program administra-
tors might use to implement the risk minimization program 
across different geographic regions and different levels (e.g., 
individual, healthcare setting, healthcare system, national 
regulatory policy). For example, common risk minimization 
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program implementation activities include training of com-
pany staff at local country affiliate offices, establishing cen-
tralized hubs for verifying HCP program certification status, 
and requiring local affiliates to develop a detailed implemen-
tation plan outlining the steps to be completed as well as the 
process metrics to capture.

The second signature feature is that RIMES-SE is 
designed to be applicable to the heterogeneous array of 
research methodologies used in risk minimization program 
evaluation [1, 2]. It is recommended that researchers consult 
other reporting checklists for guidance as to how to report 
specific types of evaluation.

Fig. 1  RIMES-SE: consensus 
process diagram
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2.4  E‑Delphi Panel

An e-Delphi process [34] was used to select items for inclu-
sion in the RIMES-SE and reach scientific consensus with 
experts engaging asynchronously in an anonymous manner.

2.4.1  Selection of Experts

We identified an international, cross-disciplinary group of 
scientific experts (n = 29) knowledgeable in risk minimiza-
tion or implementation science with a focus in the healthcare 
setting.

First, we directly contacted eligible individuals within our 
collective professional networks. We then used a snowball 
sampling approach in which we asked invited participants 
to identify others. As risk minimization program evaluation 
is a specialized area within drug safety science, the pool of 
eligible scientific experts is relatively limited.

2.4.2  Survey Administration

Invitation to participate in the e-Delphi panel and links to the 
online surveys were emailed to the experts (n = 28, 96.6% 
intention to participate) with a deadline of 2 weeks for 
responding. Reminders emails were sent out 1 week before 
the deadline.

The experts were asked to rate the importance and under-
standability of each checklist item using an 11-point rating 
scale that ranged from 0 (not at all important/understand-
able) to 10 (extremely important/understandable). Open-
ended, free-text responses were invited to allow for further 
input regarding item meaning and rationale. See Supple-
mentary Files 1 and 2 for the e-Delphi survey instruments 
(Round 1 and Round 2, respectively) in the electronic sup-
plementary material (ESM).

Surveys were administered using Qualtrics (Qualtrics.
com; Provo, UT, USA) and ethical review was conducted 
by the Advarra Institutional Review Board (IRB), Colum-
bia, MD, USA. For the US and Western Europe, the project 
was deemed to be exempt from IRB review (May 18, 2023; 
Pro00071189); for Canada, ethics approval was granted on 
May 24, 2023 (Pro00071646).

2.4.3  Analysis

Descriptive statistics were calculated for each item (median, 
inter-quartile range). A pre-specified threshold level of 80% 
agreement was used as defined by importance and under-
standability scores of 7, 8, 9, or 10 [35]. In round one, the 
experts were asked to rate all items (n = 34). In round two, 
the experts rated only the items that did not achieve the 
threshold level of agreement in round one and that had been 
subsequently revised to improve meaning and/or clarity. Ta
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The RIMES-SE

Items from both survey rounds were analyzed using Stata, 
version 12 (stata.com; College Station, TX, USA). Qualita-
tive comments and suggestions were imported into a Word 
document for review by authoring team members (MYS, 
VN, and EHM).

2.5  Post‑e‑Delphi Panel Activities

To further evaluate understandability of the consensus items 
among risk minimization practitioners who will apply the 
standards for their evaluations, we convened a face-to-
face, 1-hour workshop at the International Conference for 
Pharmacoepidemiology in Halifax, Nova Scotia, Canada, 
on August 25, 2023. Attendees were members of ISPE’s 
Benefit–Risk Assessment, Communication, and Evaluation 
Special Interest Group (BRACE SIG) [36], and possessed 
training and professional experience in drug safety and/
or pharmacoepidemiology (n = 8), were drug regulators 
(n = 2), or had combined expertise in implementation sci-
ence, public health, drug safety, and pharmacoepidemiology 
(n = 2). The group reviewed the results of the e-Delphi exer-
cise. Workshop attendees recommended some additional, 
minor editorial changes to item wording and provided sug-
gestions regarding examples to include in an accompanying 
explanation and elaboration document to the RIMES-SE 
Checklist.

Following the workshop, the proposed RIMES-SE 
Checklist was posted on the BRACE SIG message board 
hosted by ISPE. The full BRACE membership, consisting 
of 250 professionals working in the field of drug safety in 
the pharmaceutical industry, academia, or in regulatory 
authorities globally, was invited to review and comment for 
a 2-week period. The final version of the RIMES-SE Check-
list was developed based on a distillation of the feedback 
received and iterative discussions among the authors (MYS 
and EHM).

2.6  Post‑Publication Activities

While this is outside the scope of the present paper, the 
intention is to upload the reporting standard and accompany-
ing explanation and elaboration document (see ESM File 4) 
onto the EQUATOR Network website to facilitate guideline 
translation to practice.

3  Results

Table 2 presents summary descriptive statistics for the 
e-Delphi process. Of the 29 experts initially approached, all 
but one accepted the invitation to participate. During the first 
e-Delphi round, 15 of the 28 experts (53.6% response rate) 
provided ratings on the importance of each item. Of the 34 

items listed, 29 (85.3%) reached the a priori level of con-
sensus for inclusion. In terms of understandability, 18 items 
(52.9%) reached the a priori level of consensus for inclusion.

Based on the results of Round 1, items with either 
importance or understandability scores <80% agreement 
were reviewed, and their wording was revised in response 
to comments from the e-Delphi panelists. Qualitative com-
ments from Round 1 are summarized by theme and domain 
in Table 3. Exemplar quotes included “More tangible exam-
ples may be helpful.”; and “I had to read this a few times. 
There are a lot of concepts (all important) rolled into one” 
(Table 3).

In summarizing the received feedback, seven items were 
deemed to be redundant or irrelevant to risk minimization 
programs and removed altogether, leaving an item pool of 
27 items.

Among the 27 retained items, only those which had 
importance or understandability ratings of < 80% from 
Round 1 were included in Round 2 (n = 19 items). The 
response rate in Round 2 was 53.6% (15/28). Fifteen of the 
invited experts also rated the items in Round 2; however, 
because responses were anonymous, we are unable to deter-
mine the round-to-round response rate.

Of the 19 items assessed, 18 reached the a priori level of 
consensus for importance (94.7% consensus). Fifteen of the 
19 items reached the a priori level of consensus for inclu-
sion in terms of understandability (78.9% consensus). The 
single item (item 7) which failed to reach 80% consensus on 
importance referred to the context in which the program was 
delivered, including healthcare regulations, other relevant 
policies, social, economic or political factors that might 
influence implementation. Given that context can strongly 
affect program implementation and external generalizability, 
a decision was made to retain that item.

The other four items were reworded to improve their 
understandability, including item 4b (the scientific rationale 
for the implementation strategy/ies); item 6 (the goals/objec-
tives of the risk minimization evaluation study, design and 
key features of the evaluation, date of implementation of risk 
minimization program, and any changes to evaluation plan, 
with reasons); item 17a (primary and other outcome(s) of the 
Intervention, including precision of assessment and whether 
the primary outcome met a pre-specified success threshold); 
and item 20a (degree of fidelity involved in delivering the 
risk minimization program intervention elements). Quali-
tative comments from Round 2 are summarized by theme 
and domain in Table 4. Exemplar quotes regarding under-
standability included “It may be beneficial to distinguish 
RM objectives and RMP implementation objectives in the 
example using (A) and (B) in the first sentence and then 
categorize the example accordingly;” and, “As an imple-
mentation scientist, the fidelity Q[uestions]s are clear and 
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understandable, but I think others will need more explana-
tion.” (items 6 and 20a, respectively; see Table 4).

3.1  The RIMES‑SE

The updated, 27-item RIMES-SE Checklist is presented 
in Supplementary File 3 (see ESM); Table 5 describes key 
terms used in the Checklist. Items fall into nine sections 
consistent with the organization of scientific manuscripts 
and with the reporting conventions set forth in the StaRI 
[20]. A detailed description of all RIMES-SE items along 
with a supporting rationale and illustrative examples are pro-
vided in the Explanation and Elaboration document in Sup-
plementary File 4 (see ESM), and in the StaRI Statement’s 
Explanation and Elaboration document [20].

Twelve of the RIMES-SE Checklist items entail con-
sideration of the risk minimization program and its imple-
mentation strategy together. In particular, authors are asked 
to specify (a) the hypothesized mechanism(s) by which 
both the intervention and the implementation strategy are 
expected to work, (b) the characteristics of the intervention 
recipients (e.g., HCPs, patients) as well as the implement-
ing sites and site staff, (c) a description of the intervention 
components (including any stakeholder involvement in 
their development) as well as the implementation strategies 
deployed, and d) the intervention and implementation out-
come measures and corresponding results.

Areas where the RIMES-SE Checklist differs signifi-
cantly from its predecessor include its clear demarcation 
between the intervention and the implementation strategy, 
its focus on implementation planning, execution, and assess-
ment as a cohesive longitudinal process, and its emphasis on 
describing program implementation context, including bar-
riers and facilitators that may have affected implementation. 
These approaches are consistent with the emerging emphasis 
on designing for dissemination and sustainability from the 
outset [37], and on understanding contextual factors when 
comparing effectiveness of interventions between programs 
and within programs over time [38, 39].

4  Discussion

Reporting guidelines are intended to facilitate study rep-
lication and synthesis of the evidence base by stipulating 
a common set of items that should be reported in all study 
manuscripts [40]. In the context of risk minimization, there 
is a public health imperative to improve the transparency of 
reporting of evaluation studies so as to build the evidence 
base regarding what types of programs and implementation 
strategies work to reduce drug-related risks, under what 
types of conditions and for what types of patient and health-
care provider populations.

The RIMES-SE Checklist was developed specifically 
to address this gap in the reporting of risk minimization 
evaluation studies. It represents an advance over the original 
RIMES Checklist in several ways. First, it enhances ease 
of use by reducing the number of Checklist items from 43 
to 27. In doing so, several items were deleted altogether 
from the original RIMES Checklist (e.g., details regarding 
risk minimization tool content and distribution modalities, 
training of implementers, and specific discussion of internal 
and external validity). The remainder were reworded and 
incorporated into new, more broadly defined items in the 
Methods, Results, and Discussion sections.

Second, the RIMES-SE updates the content of the origi-
nal RIMES Checklist to reflect evolving best practices in 
the design and evaluation of risk minimization programs 
as set forth in regulatory guidance. Third, it emphasizes the 
essential inter-connection between the development of a risk 
minimization program and its implementation by the use 
of a dual strand reporting format. Fourth, it explicitly links 
pharmaceutical risk minimization evaluation to the field 
of implementation science, a positioning which may foster 
greater inter-disciplinary collaboration in this area, encour-
age increased scientific rigor in the design and reporting of 
risk minimization program implementation processes, strate-
gies and outcomes, and facilitate interpretation of evaluation 
study results. Lastly, by virtue of the extensive consensus 
process we undertook, uptake of the RIMES-SE among key 
stakeholders (e.g., pharmacovigilance professionals, regu-
lators, and pharmacoepidemiologist researchers) should be 
strong. Whether this proves to be the case, however, should 
be assessed in a future study.

We recognize that some RIMES-SE items may reflect 
approaches not yet in wide use among risk minimization pro-
gram evaluators (e.g., application of theories, models, and 
frameworks to guide design and/or piloting of the interven-
tion; the assessment of barriers and facilitators to program 
uptake; description of context of program implementation 
and contextual changes). In particular, in instances where 
the evaluators were not involved in the program’s design or 
implementation planning, they may not know or have access 
to such information. In such cases, researchers can report 
‘not known.’ In other instances, where it has been deter-
mined that the approach was not used or not examined, ‘none 
used’ or ‘not assessed’, respectively, are the appropriate 
response options. Moving forward, however, we hope that 
risk minimization program planners will collaborate with 
program evaluators during the design phase (as has been 
recommended by regulators [2]), and that the RIMES-SE 
will be consulted throughout the process to promote adop-
tion of the good practices which this checklist embodies.

Our study had several notable strengths. First, we used 
an e-Delphi method to obtain input on the RIMES-SE 
items from a group of leading experts in drug safety, risk 
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The RIMES-SE

minimization, and implementation science. E-Delphi is 
a technique for achieving consensus among subject mat-
ter experts in an iterative, anonymous, and asynchronous 
manner, and it is a recommended approach for develop-
ing reporting guidelines [29, 33]. A key advantage of an 
e-Delphi approach, as compared with group discussions or 
other in-person consensus techniques, is that it minimizes 
known biases associated with face-to-face group processes 
[41]. It is also a more feasible, convenient, and cost-effec-
tive way to bring together a group of experts, thus help-
ing to maximize representativeness. An additional strength 
of our study is that we pre-specified the e-Delphi level of 
consensus, a documented shortcoming of some e-Delphi 
research to date [42]. Lastly, we succeeded in recruiting 
a heterogeneous panel of experts both in terms of content 
expertise (i.e., drug safety, regulatory science, implementa-
tion science, pharmacoepidemiology) and sector affiliation 
(i.e., regulatory agency, academia, pharmaceutical industry, 
pharmacovigilance consulting).

Two study limitations are worth noting. First, the size 
of our e-Delphi panel was relatively small. However, given 
that pharmaceutical risk minimization is a highly specialized 
topic, this was not unexpected. Individuals with expertise at 
the intersection of public health, implementation science, 
pharmacovigilance, and pharmacoepidemiology constitute 
a singular group.

Second, e-Delphi participants were drawn from Western 
Europe, the United Kingdom, and North America exclu-
sively. Lack of input from other regions, including coun-
tries in the Asia-Pacific area, may potentially have caused 
us to overlook some cultural and/or healthcare system 
factors germane to risk minimization programs and their 
evaluation. The authors used their collective (and exten-
sive) professional networks to identify eDelphi panelists 
who had deep subject matter expertise in their respective 
disciplines. In recruiting known professional connections, 
we hoped to increase the panelists’ commitment to com-
pleting the eDelphi questionnaires.

Risk minimization program design, implementation, 
and evaluation is a dynamic area of pharmacovigilance 
and regulatory science. Innovative approaches to incorpo-
rating patient and provider perspectives, the use of digital 
risk minimization tools, and the use of mixed methods 
designs are all examples where the science is evolving. 
There is also a need for greater inter-disciplinary col-
laboration among scientists (e.g., in the fields of public 
health, implementation science, data science, behavioral 
medicine) to advance methods, improve the effectiveness 
of risk minimization program design, and to develop new, 
more effective risk minimization tools and strategies to 
enhance program adoption, impact, and sustained use.
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5  Conclusions

The RIMES-SE Statement and Checklist seeks to extend 
the risk minimization evaluation reporting guidelines 
set forth in the original RIMES Checklist via inclusion 

of key implementation science concepts incorporated in 
the StaRI Statement and Checklist. Our goal in doing so 
has been threefold. First, by specifying a standard, mini-
mum set of items that should be reported in every risk 
minimization evaluation study, we aim to assist regulators, 

Table 4  Open text field results: themes by domain with exemplar quotes from eDelphi Round 2

NA not applicable as there were no data reported

Domain Importance and understandability

Themes Exemplary quote

Title Many items in the title “This proposes many details to be packed into a title or keywords, 
which can be a lot and get cumbersome.”

Abstract Review language around “theoretical basis” “I am thrown by the ‘theoretical basis’ phrase.”
Introduction Framework description

Clarify implementation science terms
“I think it is optimistic that authors will describe two theoretical 

frameworks in the introduction.”
“I think implementation strategies are too jargony and confusing 

to non-implementation scientists. Using other language to ask for 
this detail would be ideal. The basic premise is you need enough 
detail to be able to replicate the 'package.'”

Aims and objectives Clarification about the type of objectives: 
implementation, evaluation, program

“It may be beneficial to distinguish RM objectives and RMP imple-
mentation objectives in the example using A) and B) in the first 
sentence and then categorize the example accordingly.”

Methods: description section Redundancy with the objective section
Include recruitment strategy

“Objectives of the evaluation were mentioned in the previous ques-
tion, would it be repeated here?”

“Details on how the target population was contacted and when are 
very important.”

Methods: evaluation section Revise terminology and a lot of information “Item 11 - still unclear.”
“There is a lot packed into item 10.”

Results Create more items to clarify the question “Simplify message, e.g. split text, distinguish attributes for popula-
tion and settings.”

“Item 17a perhaps should be split. Mixing the harms (an outcome) 
and the sensitivity analyses in one item seems unusual.”

Discussion NA NA

Table 5  Definitions of terminology used in the RIMES-StaRI Extension checklist (RIMES-SE)

Terminology Definition

Adaptation The degree to which an evidence-based intervention or implementation strategy is changed or modified by user 
before, during, and after adoption and implementation to suit the needs of the setting or to improve the fit to local 
conditions [43]

Context A set of characteristics and circumstances that consist of active and unique factors within which the implementation 
of an intervention is embedded. Intervention effects are generated through interaction of new ways of working 
with existing contexts [44]

Dissemination An active approach of spreading interventions to the target audience via determined channels using planned strate-
gies [45]

Fidelity The extent to which the core intervention elements (or implementation strategies) are successfully delivered as 
intended within a setting [46]

Implementation outcomes The effects of deliberate and purposive actions to implement new treatments, practices, and services [46]
Implementation strategy A method or technique used to enhance the adoption, implementation, and sustainability of an under-utilized inter-

vention [46]
Scalability The ability of a health intervention shown to be efficacious on a small scale and/or under controlled conditions to 

be expanded under real-world conditions to reach a greater proportion of the eligible population, while retaining 
effectiveness [47]
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researchers, and other readers in assessing the quality of 
the research. Specifically, standardized reporting on the 
goals and rationale of the program, how the program was 
implemented, and what implementation and intervention 
outcomes were achieved, makes it easier to interpret the 
risk minimization evaluation results, and to understand the 
study’s strengths and limitations. Second, we seek to help 
researchers identify risk minimization evaluation studies 
in the published literature, thus facilitating their ability 
to critically appraise and synthesize this body of evalua-
tion research. Third, we aim to increase awareness among 
regulators, researchers, and product manufacturers about 
good practices in risk minimization program design and 
evaluation. Such good practices include comprehensive 
implementation planning, the deployment of multiple, 
multi-level strategies to address identified barriers and 
facilitators to program uptake and maintenance, the use 
(and documentation) of program adaptations across dif-
ferent healthcare settings and geographies, and the assess-
ment of program implementation outcomes as well as 
those relating to intervention effectiveness.

We recognize that these guidelines will need to be 
updated periodically in response to new developments 
in the field. We welcome input from pharmacovigilance 
practitioners, patients, regulators, researchers, and other 
interested stakeholders in the continuous updating of the 
RIMES-SE. Through the ongoing use of the RIMES-SE by 
researchers, regulators, and journal editors, we anticipate 
seeing improvements in the reporting of risk minimization 
evaluation studies in terms of both comprehensiveness and 
transparency. This, in turn, should lead to safer, more appro-
priate use of medicines and, ultimately, better outcomes for 
patients and public health more broadly.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40264- 024- 01417-5.
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