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Background
Decision-analytic models represent an explicit way
to synthesise evidence currently available on the
outcomes and costs of alternative (mutually
exclusive) healthcare interventions. Usually their
objective is to obtain a clear understanding of the
relationship between incremental cost and effect in
order to assess relative cost-effectiveness and to
determine which interventions should be adopted
given existing information. Given that the use of
decision-analytic modelling for health technology
assessment has increased exponentially in recent
years, there is a need to consider how good
practice in the field has been defined. Since the
1980s, several published guidelines have been
available for those developing and evaluating
decision-analytic models for health technology
assessment. However, given the speed at which
economic evaluation methodology has progressed,
it is timely to review, critically appraise and
consolidate those existing guidelines on the use of
decision-analytic modelling in health technology
assessment, and to identify key issues where
guidance is lacking.

Objectives
• To identify and describe published 

guidelines for assessing the quality of decision-
analytic models in health technology
assessment.

• To develop a synthesised guideline and
accompanying checklist using available good
practice guidelines. 

• To provide guidance on key theoretical,
methodological and practical issues not yet
covered in published guidelines. Two areas were
identified in advance as priorities: literature
searching for parameter estimation in decision
models, and adjusting for bias in treatment
effect estimates from observational studies used
in decision models.

• To consider the implications of this research for
what might be expected of future decision-
analytic models relating to the National
Institute for Clinical Excellence (NICE)
technology appraisal process and health
technology assessment in general.

Methods
The project consisted of four key elements:

• A systematic review of existing good practice
guidelines was undertaken to identify and
summarise guidelines currently available 
for assessing the quality of decision-analytic
models that have been undertaken for 
health technology assessment. Areas of
guidance that were relevant to economic
evaluation in general, rather than decision-
analytic modelling specifically, were 
omitted. 

• A synthesised good practice guidance and
accompanying checklist was developed. Each
theme and subtheme from the review of
guidelines was taken in turn, and its relevance
was discussed in relation to the development of
general guidelines for decision-analytic
modelling in health technology assessment.
Where previous guidelines were contradictory, 
a consensus decision was taken by the 
research team regarding the most appropriate
item for the synthesised guideline. A checklist
was constructed from the synthesised 
guideline, using the suggested headings 
and statements. This checklist was applied to
three recent decision-analytic models
undertaken as part of the NICE appraisal
process.

• Two specific methods areas in decision
modelling which have received relatively little
consideration in the literature, were considered.
They were selected on the basis of the team’s
experience, rather than any systematic review of
the methods literature. The first method’s topic
is the identification of parameter estimates from
published literature. Parameter searches were
developed and piloted using a case-study
model. The second topic relates to bias in
parameter estimates; that is, how to adjust
estimates of treatment effect from observational
studies where there are risks of selection bias. A
systematic literature review was conducted to
identify those studies looking at quantification
of bias in parameter estimates and the
implication of this bias. 

• The use of the guidance and checklist for 
future decision-analytic models developed 
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as part of the NICE Technology Assessment
Review (TAR) process was considered. 
Decision modelling is central to the NICE
technology assessment process and it is 
essential to assess the quality of those models
that are developed to inform the Appraisal
Committee. 

Results
Synthesised guidance
Systematic searches identified 26 papers offering
general guidance on good quality decision-analytic
modelling. Of these, 15 met the inclusion criteria
and were reviewed and consolidated into a single
set of brief statements of good practice. Based on
this review, a checklist was developed and applied
to three independent decision-analytic models.

Elements were summarised under the headings of
Structure, Data and Consistency. Within the
published literature, the process of developing a
framework for good practice has been iterative.
Although the checklist provided excellent
guidance on some key issues for model evaluation,
it was too general to pick up on the specific
nuances of each model. 

Searching for parameter estimates
The searches that were developed helped to
identify important data for inclusion in the model.
However, the quality of life searches proved to be
problematic: the published search filters did not
focus on those measures specific to cost-
effectiveness analysis and although the strategies
developed as part of this project were more
successful few data were found.

Effect of selection bias
Fourteen relevant references were identified,
although three of these did not provide actual
estimates of bias. Of the remaining 11 studies, five
concluded that a non-randomised trial design is
associated with bias and six studies found ‘similar’
estimates of treatment effects from observational
studies or non-randomised clinical trials and
randomised controlled trials (RCTs).

Implications for NICE appraisal process
Decision modelling is central to the NICE
technology assessment process and it is essential to
assess the quality of those models that are
developed to inform the Appraisal Committee.
One purpose of developing the synthesised
guideline and checklist was to provide a framework
for critical appraisal by the various parties involved

in the health technology assessment process. First,
the guideline and checklist can be used by groups
that are reviewing other analysts’ models and,
secondly, the guideline and checklist could be used
by the various analysts as they develop their
models (to use it as a check on how they are
developing and reporting their analyses).

The Expert Advisory Group (EAG) that was
convened to discuss the potential role of the
guidance and checklist in the NICE TAR process
felt that, in general, the guidance and checklist
would be a useful tool in the NICE TAR process
for the assessment team, technical leads and
committee members. However, some caution must
be applied when using the checklist, and it is
particularly important to realise that the checklist
is not meant to be used exclusively to determine a
model’s quality, and so should not be used as a
substitute for critical appraisal. 

Currently, no common checklist is used in the
review process. It is hoped that further discussion
between the assessment teams and NICE will lead
to the use of the same checklists across the groups.
This would include those used for economic
evaluation in general, as well as decision models in
particular. 

Conclusions
The review of current guidelines showed that
although authors may provide a consistent
message regarding some aspects of modelling, in
other areas conflicting attributes are presented in
different guidelines. 

A preliminary assessment showed that, in general,
the checklist appears to perform well, in terms of
identifying those aspects of the model that should
be of particular concern to the reader. The
checklist cannot, however, provide answers to the
appropriateness of the model structure and
structural assumptions, as these may be seen as a
general problem with generic checklists and do
not reflect any shortcoming with the synthesised
guidance and checklist developed here. The
assessment of the checklist, as well as feedback
from the EAG, indicated the importance of its use
in conjunction with a more general checklist or
guidelines on economic evaluation. 

The review of current guidance for good quality
decision-analytic modelling for health technology
assessment highlighted a number of
methodological areas that have not received
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attention in the literature on good practice. 
There are a lot of these areas and, therefore, 
it was only possible to consider two specific
methods areas in decision modelling: the
identification of parameter estimates from
published literature, and the issue of adjusting
treatment effect estimates taken from observational
studies for potential bias. Literature reviews showed
that both of these areas are under-researched and
are areas in which further research is needed. 

Recommendations for research 
This project has highlighted many areas where
further methods research may be of value. In
particular: 

• A review of the literature is needed pertaining
to the quantification of selection bias in non-
controlled studies and in controlled
observational studies. 

• Empirical research is needed to define further
the level of bias in the different non-RCT study
designs. 

• Studies are needed which compare results from
RCTs with those from other non-randomised
studies.

• There is a need to assess the strengths and
weaknesses of alternative ways to adjust for bias
in a decision model. 

• Studies are needed to determine how to
prioritise searching for parameter estimates.
The value of information methods is worth
consideration.

Publication
Philips Z, Ginnelly L, Sculpher M, Claxton K,
Golder S, Riemsma R, et al. Review of guidelines
for good practice in decision-analytic modelling in
health technology assessment. Health Technol Assess
2004;8(36).
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