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A B S T R A C T

Models—mathematical frameworks that facilitate estimation of the
consequences of health care decisions—have become essential tools
for health technology assessment. Evolution of the methods since the
first ISPOR Modeling Task Force reported in 2003 has led to a new Task
Force, jointly convened with the Society for Medical Decision Making,
and this series of seven articles presents the updated recommenda-
tions for best practices in conceptualizing models; implementing state-
transition approaches, discrete event simulations, or dynamic trans-
mission models; and dealing with uncertainty and validating and

reporting models transparently. This overview article introduces the
work of the Task Force, provides all the recommendations, and dis-
cusses some quandaries that require further elucidation. The audience
for these articles includes those who build models, stakeholders who
utilize their results, and, indeed, anyone concerned with the use of
models to support decision making.
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Introduction

The use of models to support scientific endeavor is ubiquitous.
Models are essentially communication tools that allow the com-
plexity of a given system to be reduced to its essential elements. As
such, models represent a simplification of reality and modeling is
necessarily a reductionist methodology. This series of articles
[1–6] relates to the application of modeling techniques to the area
of health care decision making. This can include not only clinical
decision models, designed to assist individual clinicians and their
patients with decisions regarding their care, but also policy deci-
sion models, designed to more broadly evaluate whether particu-
lar health care technologies should be provided within the context
of an organized health care system. These latter types of models
are characterized by the need to explicitly include a budget con-
straint and therefore necessarily include both resource conse-
quences and health outcomes in a health economic evaluation
framework. Therefore, while these articles focus on modeling,
drawing broadly on general methods, and apply beyond health

economic assessment, the series necessarily touches on many as-
pects pertaining to economic evaluation.

Although the use of models to inform policy decision about the
use of health technologies has been increasing [7], there remain
strong concerns with their credibility [8,9]—a concern that is not
unique to our field [10–12]. To help allay these concerns, several
guidelines for good practices in modeling have been issued [13]. In
2000, the International Society for Pharmacoeconomics and Out-
comes Research Task Force on Good Research Practices in Model-
ing Studies was created and after an extensive process of consul-
tation, it issued its report in 2003. This report defined a model and
its purpose, laid out the approach to evaluating a model, and de-
scribed the Task Force’s consensus regarding the attributes that
characterize a good model, in terms of structure, data, and valida-
tion [14].

In the intervening years, the range of modeling techniques for
medical and economic decision modeling has advanced substan-
tially [15,16], as modelers in our discipline have become acquainted
with more sophisticated modeling techniques. The relative simplic-
ity of cohort-based models is still an attraction for many modelers
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and decision makers. Nevertheless, there are situations when the
decision problem demands taking extensive history into account and
individual-level microsimulation methods are required [17]. One ap-
proach to implementing individual-level simulations is an adapta-
tion of methods borrowed from engineering and operations re-
search, which frames the problem in terms of the states individuals
can be in and the events that can happen to them and their conse-
quences [18,19]. These individual-level and stochastic techniques

present additional challenges and require somewhat different ap-
proaches to modeling. Infectious disease modeling is a further ap-
proach that can handle interaction between individuals, and this
dynamic form of modeling has also developed its own set of chal-
lenges and techniques [20]. The methods for simultaneously han-
dling multiple parameters of a model and addressing uncertainty
have also progressed significantly, and the approach to validation of
models has received increasing attention.

The audience for this set of articles encompasses both the re-
searchers who develop models and those who use models to in-
form decisions. Investigators charged with reviewing others’ mod-
els should find the guidelines helpful in their assessments. Even
those affected by the decisions informed by models and those who
report on the results of modeling analyses should find these rec-
ommendations useful.

It is important to note, however, that these articles are not
intended as primers on their subjects. General textbooks and tu-
torial articles covering these techniques exist [21–25], and specific
publications that address the methods are cited throughout. By
the same token, these articles are not methodological treatises
that address every aspect of a particular topic. Instead, they pro-
pose a set of best practices for modeling. They focus on the types of
models and approaches taken today, not on nascent ones or even
on those whose use is currently being debated (e.g., model aver-
aging [26]). Further development of the methods will require that
these guidelines be updated in due course.

Although it may not be possible to follow the entire set of rec-
ommendations in every modeling exercise, these do represent
what the Task Force felt to be the best practices for modeling today
and each recommendation should be given serious consideration.
Nevertheless, the guidelines are not intended for use as a checklist
to be followed unthinkingly. We encourage modelers who believe
that they should not, or cannot, follow a particular recommenda-
tion to document this divergence, its rationale and likely conse-
quences for their model, and its results and the inferences that
will guide decision makers.

This overview article presents the process and methods of
the Task Force and gives the reader an orientation to the con-
tents of each of the detailed articles. It also provides all the
recommendations of the Task Force, but without their detailed
rationales and caveats. General quandaries and gaps in knowl-
edge not covered in the other articles are addressed in the final
section, along with some thoughts on developments in this
area.

Background to the Task Force

To ensure that the guidelines for good practices in modeling
remain current, effective, and helpful, ISPOR judged it necessary
to update them to accord with the newer methods being used in
practice. As a result, a new Good Research Practices in Modeling
Task Force was constituted to build on the excellent work done
by the initial one from 2000 to 2003. To bring to bear the broadest
expertise in this area, the Society for Medical Decision Making
(SMDM) was invited to join the effort. The Task Force was asked
to provide guidelines for designing the approach, selecting a
technique, implementing and validating the model, parameter-
izing the inputs and assessing uncertainty, and using the result-
ing tool to inform decision making.

Early in 2010, the ISPOR and SMDM boards appointed the co-
chairs and consented to the proposed members of the Task
Force. The Task Force convened expert developers and experi-
enced users of models from academia, industry, and govern-
ment, with representation from many countries. Given the
breadth of the field at this point, a decision was made to divide
the topic into six components and leads were appointed for each
working group. Three of these topics covered the aspects felt to
be general to all models in our field: conceptualization of a
model, estimation of model parameters and handling of uncer-
tainty, and validation of models and concerns for transparency.
The other three dealt with specific techniques in common use:
state-transition modeling, discrete event simulation, and dy-
namic transmission models. While there are undoubtedly topics
of interest that are not addressed in these six articles, it was felt
that these reports would cover the major areas that are at a stage
of development appropriate for issuing guidelines.

The Task Force held its first meeting via teleconference on
May 7, 2010, and hosted information sessions during 2010 at the
ISPOR 15th Annual International Meeting in Atlanta, GA, at the
32nd Annual Meeting of the Society for Medical Decision Making
in Toronto, ON, and at the ISPOR 13th Annual European Congress

in Prague. Over numerous teleconferences, and occasional in-
person meetings, the working groups produced draft reports for
each section. Although the groups referred to the literature fre-
quently, there was no systematic attempt to review it. Although
substantiated as much as possible, the recommendations that
emerged represent the opinions of the experts in the Task Force.
These were not forced to consensus, and had substantial differ-
ences of opinion remained, they would have been documented
as such. The draft recommendations were discussed by the Task
Force as a whole in a meeting held in Boston in March 2011 and
subsequently edited and circulated to the Task Force members
in the form of a survey where each one was asked to agree or
disagree with a recommendation, and if the latter, to provide the
reason(s). Each group received the results of the survey and en-
deavored to address all rejections. In the end, there were no
dissenting positions. The final drafts of the articles were posted
on the ISPOR and SMDM Web sites for comment by the general
membership of the societies.

A second group of experts—again, with broad representa-
tion of modelers and users of models—was invited to formally
review the articles. Their comments were addressed by each
working group, and revised drafts of each article were circu-
lated to the Task Force as a whole. After receiving any addi-
tional comments and considering any further revisions, the
final version of each article was prepared. (A copy of the orig-
inal draft of this article, as well as the reviewer comments and
author responses, is available at the ISPOR Web site: http://
www.ispor.org/workpaper/Modeling-Good-Research-Practices-
Overview.asp.) A summary of these articles was presented at a
plenary session at the ISPOR 16th Annual International Meet-
ing in Baltimore, MD, in May 2011, and again at the 33rd An-
nual Meeting of the Society for Medical Decision Making in
Chicago, IL, in October 2011. These articles are jointly pub-
lished in the Societies’ respective journals, Value in Health and
Medical Decision Making.
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