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Abstract
Background The objective of the review was to evaluate the
extent, quality and value of computer simulation modelling
in population health and health care delivery.
Methods A narrative systematic review was carried out of
world literature from 1980 to 1999, searching Medline,
INSPEC, Embase, HealthSTAR, Science Citation Index,
CINAHL, MathSci, INFORMS Online and SIGLE databases,
and researchers in the field were contacted. Papers were
included if they contained a computer simulation model of
individuals in a stochastic system and the topic or setting
related to population health or health service delivery.
Results A total of 182 papers met the inclusion criteria. Simulation modelling has been undertaken in a wide range of
health care topic areas, including hospital scheduling and
organization, communicable disease, screening, costs of
illness and economic evaluation. However, the quality of
published papers was variable and few reported on the outcomes of implementation of models, so that the value of
modelling could not be assessed.
Conclusion Simulation modelling is a powerful method for
modelling both small and large populations to inform policy
makers in the provision of health care. It has been applied to
a wide variety of health care problems. Although the number
of modelling papers has grown substantially over recent
years, further research is required to assess the value of
modelling.
Keywords: systematic review, simulation modelling, health
care

Markov processes, mathematical modelling, systems dynamics
and simulation modelling.
The intrinsic uncertainty of health care needs, demands and
outcomes requires that if health care policy and management
are to be based on evidence, then they must be designed to cope
with a wide range of complex systems. It seems self evident that
computer modelling should be valuable in providing evidence of
how to cope with these stochastic problems, perhaps as an alternative to learning by doing or empirical research.1
One approach is discrete event simulation modelling (DESM)
and closely related methods, which Taylor and Lane2 suggest are
especially appropriate when there are ‘multiple variables which
potentially can produce an enormous number of possible connections and effects’. The health care sector abounds with such
detail complexity where a wide range of possible outcomes may
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Introduction
Computer models are used extensively in many areas of systems
management. They provide an insight into the working of a
system and can be used to predict the outcome of a change in
strategy. This is particularly useful when the system is very complex and/or when experimentation is not possible. With the
increased use and capacity of computer technology, modelling
techniques have developed rapidly and there are now a large
number of approaches available, including decision analysis,
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arise from any policy change. Simulation modelling is able to
deal with detail complexity by simulating the life histories of individuals and then estimating the population effect from the sum
of the individual effects. Each member of the population (entity)
included in a simulation model is tracked through a network of
options. At each decision point a variety of choices are available,
and the outcome will depend on, for example, the characteristics
of the entity and resources, previous movement through the
model, and the choices other entities have made. In a stochastic
system these choices are made by random sampling from defined
probability distributions. The majority of models that fulfil these
requirements use DESM, although others include, for example,
Monte Carlo simulation. By simulating individuals through a
system, these models are more understandable and more closely
resemble reality, than say, Markov models, in which transition
probabilities between health states are applied equally to all individual members of a pre-defined cohort. The individualistic
nature of DESM makes simulation modelling especially appropriate for modelling small populations.3
With modern developments of software and computing,
we might expect simulation modelling to be an essential and
routine element in modern management and evaluation of
health care. But although modelling has been undertaken in
some areas of health care, the use and value of these models
remains unclear. The quality of models is not routinely evaluated, and no formal investigation has been carried out to establish the extent to which findings have been translated into
policy. No comprehensive systematic review of the use of
modelling in health care planning has been published. Previous
reviews have been confined to either a particular type of modelling or to a particular application,4–6 with no attempt to critically appraise the quality of modelling studies or assess the
influence of these studies on policy. We therefore conducted a
systematic review to evaluate the extent, quality and value of
computer simulation modelling in population health and health
care delivery.

Methods
Search strategy and selection of papers
We searched Medline, INSPEC (which covers literature on
physics, electronic engineering & electronics, computers &
information technology), Embase, Science Citation Index,
CINAHL (Cumulative Index to Nursing and Allied Health
Literature), MathSci, INFORMS Online (an online information service covering Operations Research and Management
Sciences, at http://www.informs.org), and SIGLE (System for
Information on Grey Literature in Europe) for papers published between 1980 and 1999 inclusive.
Combinations of relevant text words and database subject
headings describing simulation modelling in health care settings
were searched. The initial search strategy was validated using 14
‘key’ papers known to the authors, and further refinements were

made to improve sensitivity, including cross referencing of citation lists. Table 1 shows the final search strategy and an example
of the results of a Medline search from 1997 to 1999.
We compiled a list of researchers currently active in the field
from a search of the National Research Register7 and contacted
known researchers in the United Kingdom and the Netherlands
to supplement the electronic search and to identify unpublished
and current studies. We selected abstracts on the basis of title
and keywords. If in doubt we included an abstract for review.
Three members of the review team assessed each selected
abstract to identify papers suitable for full text review. Each of
these reviewers assessed all abstracts independently and results
were compared. Where there was discrepancy, the conservative
route was taken and the full text of the paper was requested.

Inclusion criteria
We included papers published in peer-reviewed journals or published as a full paper in conference proceedings that contained
(1) a computer simulation model of individuals in a stochastic
system and (2) the topic or setting related to population health
or health service delivery. Papers for which two reviewers were
independently in agreement were included; if there was doubt a
third reviewer arbitrated.

Critical appraisal
Two reviewers independently critically appraised all papers
fulfilling the inclusion criteria. The appraisal was carried out
systematically, using a standard proforma (Table 2), developed
Table 1 Search strategy example: MEDLINE <1997 to 1999>
1
2
3

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

exp Computer simulation/
(7011)
exp stochastic processes/
(1112)
(simulation adj3 (computer: or model: or stochastic:)).mp.
[mp=title, abstract, cas registry/ec number word,
mesh subject heading]
(1356)
soft systems methodology.mp.
(6)
(computer adj3 management adj3 model:).mp.
(2)
(Markov adj3 model:).mp.
(369)
operation: research.mp.
(45)
microsimulation.mp.
(18)
discrete event.mp.
(28)
(stochastic and (process: or model:)).mp.
(697)
or/1–10
(8930)
exp Cost-benefit analysis/
(6873)
exp Patient admission/
(2031)
exp Health care costs/
(5696)
exp Patient care planning/
(5831)
exp Health planning/
(21 456)
exp Patient care planning/
(5831)
exp ‘Appointments and schedules’/
(1200)
or/12–18
(38 773)
11 and 19
(414)
(health or hospital or patient or NHS or screening or
out-patient: or outpatient: or clinic:).mp.
(487 075)
19 or 21
(501 385)
11 and 22
(1983)
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Table 2 Critical appraisal sheet
Reference manager ID number:

Main author:

Systematic review of the use and value of stochastic computer simulation modelling in population health and health care delivery: critical appraisal questions
Derived from Weightman AL, Barker JM and Lancaster J (2000). Health Evidence Bulletins Wales Project Methodology 3. Cardiff: Department of Information
Services, UWCM, 2000.
Paper details:

Authors:
Title:
Source:

(A) Screening questions
Yes
General:
Is the paper relevant to the objectives of the systematic review of simulation modelling?
Is the choice of a modelling approach appropriate?
Does it describe a simulation model?
1–3. Does the paper address a clearly focused issue?
in terms of:
• the health care setting
• the population studied
• the interventions/scenarios modelled
• the outcomes considered
Are the aims and objectives clearly stated and focused?
Is there a critical review of relevant literature to justify undertaking the study?
• Has a sufficiently complete search of the relevant literature been carried out?
• Have the authors reflected the current state of knowledge according to an unbiased review of the literature?

Cannot tell

Continue:

No
Discard:

(B) Assessment of validity
Yes

Cannot tell

No

Yes

Cannot tell

No

4. Is there a description of the model?
• Flow chart
• Text description
5. Are the parameters of the model specified and appropriate?
6. Identification and quality of data sources?
Check to see whether:
• parameter data are observed or modelled and the data sources are stated and described
• the statistical distributions of the parameter data are described and justified
• if using local data did the investigators use an appropriate sample and method to obtain the data?
7. Are the assumptions in the model explicit and reasonable?
• Are the assumptions described and justified?
• Is there evidence to support the assumptions?
8. Is there an assessment of the validity of the model?
• Is the duration of the simulation explicit and reasonable?
• Have sensitivity analyses been performed?
• Has the model output been compared with observed data?
• Has the specification of the model and parameters been validated?
(C) What were the results and conclusions?

9. What are the primary findings?
Consider whether the results:
• address the research question
• relate to the aims, objectives and chosen outcome measures
• present estimates of precision
10. Interpretation of the results?
• Check sufficient runs have been performed for adequate precision
• Are the explanations for the results plausible and coherent?
• Were the results interpreted and discussed in context?
• Are the results of the study compared with those from other studies?
11. Can the results only be applied to the study situation?
Consider differences between the study and other populations (e.g. cultural, geographical, ethical) which
could affect the relevance of the study.
12. Does the paper state that the delivery of health care or health care policy altered as a result?
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from a previously published format.8 This was designed to
identify the strengths and weaknesses of each paper. Part A of
the appraisal proforma distinguished between population
health and health care delivery as the main topic of the paper
and requires that the research question is focused in terms of the
setting and/or population under study, the interventions under
assessment and the outcomes to be considered. A review of relevant literature is required to justify undertaking the study and to
demonstrate that the study will add to the body of knowledge
and resolve uncertainty where uncertainty exists. If this is
achieved then the study should have clearly stated and focused
aims and objectives.
Part B assessed the validity of the model. The reviewer must
be satisfied that the modelling approach used was the correct
study design to answer the research question and that the main
parameters are specified, together with justification for the
statistical distributions of the parameter data. The validity and
reliability of the data sources should be explicitly discussed, and
the model assumptions are discussed, reasonable and supported, where possible, by evidence. Sufficient runs of the model
to estimate the range of model outputs with appropriate
precision must be demonstrated.
Part C assesses the overall results and study conclusions.
Generalizability of the findings and assessment of whether all
potentially important outcomes were considered is required.
Finally, the impact of the study on the delivery of health care or
policy development was considered, if stated in the paper.
To achieve a ‘qualitative overview’ of studies9 in which the
highest quality papers were given the greatest weight, each
paper was judged against 10 criteria (Table 3) and awarded 0, 1
or 2 (poor to good) for its quality in each criterion. The total of
the scores assigned each paper to one of four categories, A, B, C
or D.

Data extraction
We extracted the following data: author, title, ID, date, topic
and setting, research question, type of model or software package, main findings, and comments on quality, country, journal
type, grade awarded, validation, generalizability, usefulness and
evidence of implementation.

Results
Overview
The flow chart of the review is shown in the Figure. We assessed
2226 abstracts from which 990 full text papers were reviewed. A
total of 182 papers met the inclusion criteria and were appraised,
including 17 papers that were identified from personal contact.
Four databases (Medline, INSPEC, Embase, HealthSTAR)
held 90 per cent of the papers appraised. We identified five
broad topic areas: hospital scheduling and organization, infection and communicable disease, costs of illness and economic
evaluation, screening and miscellaneous. The number of pub-

lished papers increased over time, with two-thirds published
after 1990. Sixty per cent of papers were set in the United States,
but the number and proportion of UK or European papers also
increased after 1990. The quality of papers was variable but
overall nearly two-thirds of papers were rated in the two higher
quality categories. There was some suggestion of improvement
in quality over time, moving from around 60 per cent higher
quality papers published before 1990 to 70 per cent in more
recent papers. Overall UK papers scored higher than US papers,
many of which were published in the pre-1980s. We found an
increasing trend for publication in clinical or health services
research and a decreasing trend in non-medical operational
research journals and conference proceedings. We did not find
any difference in quality of papers between clinical or health
services research journals and non-medical journals, but the
quality standards in full text conference proceedings was lower.
Table 4 summarizes data on quality assessment, country of
origin, year of publication and type of journal for the 182
included papers.

Hospital scheduling and organization
This section included 94 (52 per cent) of the 182 papers in the
review. Seventy-three (78 per cent) of these studies originated in
the United States, with a higher proportion of older papers in
this topic area compared with the other topic areas (Table 4).
Patient scheduling and admissions policies were popular topics
for modelling, covering outpatient clinics,10 a walk-in clinic11
and operating room scheduling.12,13 These models investigated
the trade-off between patient waiting times and staff utilization
to assess whether improvements can be made, either in waiting
times or staff utilization with differing booking systems.
A number of systems within health care delivery have been
modelled, including outcome measures such as overall productivity, patient waiting times, staff utilization and costs. Models
include medical resident staffing schedules,14 out-patient pharmacies,15,16 a university infirmary,17 and utilization of surgical
staff and facilities during an urban terrorist bomb incident.18
Modelling of bed requirements and the key efficiency tradeoffs between bed availability, utilization and waiting lists allows
many alternative configurations to be assessed before expensive
schemes are implemented. Our review included papers on emergency bed planning,19 in-patient bed planning20 and planning
for a coronary care unit.21
The location of ambulance services depends on a number of
interrelated factors such as population density, accident density,
road transport systems, and the distribution of hospital and
trauma facilities. These data are available from existing ambulance records and lives saved can be estimated under various
possible scenarios.22
In general, many papers in this section reported potential
improvements to the organization and delivery of care, and
identified trade-offs that are critical for decision-making.
Despite this, very few papers reported that models had been
implemented.
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Table 3 Quality criteria summary sheet
Quality criterion

Score (0, poor to 2, good)

1 Clarity of aims and objectives
2 Intervention(s)/scenario(s) modelled adequately defined
3 Outcome measures defined and appropriate
4 Model adequately described
5 Parameters specified
6 Quality of data sources
7 Explicitness and appropriateness of assumptions
8 Evaluation/validation criteria defined
9 Presentation of appropriate results with estimation of precision
10 Results interpreted and discussed in context
Overall (category D <11, C 11–13, B 14–16, A>16)

Quality criteria summary sheet: scoring criteria
Quality criterion

Score (0, poor to 2, good)

1 Clarity of aims and objectives

Stated 1
Stated and focused 2
Vague 1
Concise and supported by literature review 2
Vague 1
Concise 2
Flow chart 1
Good general text description 1
Incomplete 1
Complete, reproducible 2
Yes to some of Q6 in appraisal 1
Yes to all of Q6 in appraisal 2
Explicit or appropriate 1
Explicit and appropriate 2
States criteria for validation 1
Evidence of validation undertaken 1
Results flow from objectives 1
Precision of estimates stated 1
Vague 1
Concise 2

2 Intervention(s)/changes under test adequately defined
3 Outcome measures defined and appropriate
4 Model adequately described
5 Parameters specified
6 Quality of data sources
7 Explicitness and appropriateness of assumptions
8 Validation of model
9 Presentation of appropriate results with estimation of precision
10 Results interpreted and discussed in context

Infection and communicable disease
Seven papers modelled infection and communicable disease,
covering the prevention and control of HIV/AIDS and sexually
transmitted disease, where individual human characteristics and
behaviour are important determinants of spread.23,24 Simulation models have addressed the complex issues of ensuring the
effective use of immunization, either by improving the understanding of the biases inherent in field trials25 or by exploring
different strategies to deliver vaccine to the population,26 and
one aspect of preventing nosocomial infections.27

costing and used only direct costs. In some cases, clinical or
operational outcomes were modelled and costs were applied
to the results; in others the costs were integrated into the
model. Very few of these papers are generalizable to other settings. Alternative clinical interventions were analysed in five
papers28–32 and McHugh33 estimated the costs of alternative
staffing arrangements for nurses. These studies used wellspecified models that included costs alongside outcomes, which
allowed the modelling of sub-populations to identify optimal
strategies.

Costs and economic evaluation

Screening

Excluding screening papers (see below), costs were included
in 17 papers. The majority of these were published since 1995,
indicating the growing concern over cost containment in health
services. Many papers took a straightforward approach to the

We appraised 44 papers that modelled screening. This topic area
has also increased in popularity over the years, with 37 of the
44 papers published since 1990. Papers in this section were
generally of high quality.
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Figure Flow chart of review.

All papers
Number
Percentage

182

20

Miscellaneous
Number
Percentage

37
20.3

3
15.0

80
44.0

9
45.0

26
59.1

44

Screening
Number
Percentage

42
23.1

5
25.0

7
15.9

2
11.8

7
41.2

Costs and economic evaluation
Number
17
5
Percentage
29.4

11
25.0

2
28.6

C

Infection and communicable disease
Number
7
2
2
Percentage
28.6 28.6

B

26
27.7

A

Hospital scheduling and organization
Number
94
16
36
Percentage
17.0 38.3

Total

Grade

Table 4 Summary data on papers appraised

23
12.6

3
15.0

0

3
17.6

1
14.3

16
17.0

D

21
11.5

6
30.0

4
9.1

2
11.8

1
14.3

8
8.5

UK

109
59.9

11
55.0

14
31.8

9
52.9

2
28.6

73
77.7

USA

Country

52
28.6

3
15.0

26
59.1

6
35.3

4
57.1

13
13.8

Other

27
14.8

1
5.0

0

0

0

26
27.7

pre1980

15
8.2

0

2
4.5

1
5.9

1
14.3

11
11.7

1980–
1984

20
11.0

3
15.0

5
11.4

0

0

12
12.8

1985–
1989

Year of publication

43
23.6

4
20.0

17
38.6

1
5.9

2
28.6

19
20.2

1990–
1994

77
42.3

12
60.0

20
45.5

15
88.2

4
57.1

26
27.7

1995–
1999

109
59.9

15
75.0

39
88.6

16
94.1

4
57.1

34
36.2

Medical

39
21.4

4
20.0

5
11.4

0

1
14.3

30
31.9

Nonmedical

Journal type

34
18.7

1
5.0

0

1
5.9

2
28.6

30
31.9

Conference
proceedings
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Screening lends itself well to simulation modelling. Issues
such as frequency, the number of tests performed, and the
threshold for investigation can be investigated in a setting that
would not be possible under experimentation. In most screening
programmes, more testing is intuitively associated with
increased effectiveness. However, this is likely to be at a greater
cost, so for policy development, an economic evaluation needs
to be included. Of the screening papers appraised, 27 included a
cost element.
Simulation modelling has been most widely applied to
cancer screening. The MISCAN (MIcrosimulation SCreening
ANalysis) model, which uses Monte Carlo microsimulation of a
large number of life histories according to the epidemiology of
the disease in question, has been widely used over many years in
modelling cervical and breast cancer screening. Applications in
cervical screening include cost-effectiveness studies of screening
policies,34–36 and comparison with other screening tests, such as
Human Papilloma Virus screening.37 Breast cancer screening
models have compared alternative screening programmes38,39
and quality of life studies40,41 in the Netherlands, predicted the
age range of screening that remains cost-effective42 and the
screen interval in older age groups.43 MISCAN has also been
used extensively to model various breast screening issues in a
number of other countries, including the relative cost-effectiveness of breast screening in the United Kingdom, Spain and
France in comparison with the Netherlands,44 the cost-effectiveness of breast screening in Australia,45 Germany,46,47 Italy,48
Spain49,50 and using a similar model ‘MICROLIFE’, partly populated with MISCAN parameter data, in New Zealand.51 MISCAN has recently been applied to the UK population52 and has
shown how the model can be used to predict the reduction in
mortality expected from screening and the proportion of total
breast cancer mortality that is attributable to screening. A more
recent application of MISCAN has been to compare the effectiveness of two colorectal screening strategies (faecal occult
blood versus flexible sigmoidoscopy), measured by years of life
saved.53 Other cancer screening models reviewed included two
papers modelling the effect of screening for ovarian cancer54,55
and an evaluation of cervical screening policies in England and
Wales.56
Modelling has also been used extensively in screening for
diabetic retinopathy. Javitt57 developed the PROPHET
(PROspective Population Health Event Tabulation) model to
simulate the effect and estimate the cost of five screening and
treatment strategies for diabetic retinopathy in type I diabetes.
This work has been followed up in further published papers58–63
that refine the model and extend its application to type II diabetes and retinopathy of prematurity.

Miscellaneous
The papers in this section covered a range of disparate topics.
For example, Bronnum-Hansen64 used discrete event simulation to validate the epidemiological model PREVENT. Warner
et al.65 modelled the effect of a smoking cessation policy, and

Zenios et al.66 used a Monte Carlo simulation to investigate the
equity and efficiency implications of alternative strategies that
allocate kidneys for transplantation.

Discussion
In this systematic review we aimed to assess the extent and quality of simulation modelling in health care and population
health, rather than report on the content and results of the
models appraised. We found that simulation modelling was a
popular tool applied to the problem of hospital scheduling
(individual units and whole systems) before 1980, particularly
in the United States. Following refinement of modelling techniques in the 1990s, the number of papers published that
describe modelling in health care has grown substantially,
extending to a wider range of settings and problems. Hospital
scheduling, which remains the most popular, and screening
are the principal areas of interest, because here the method is
theoretically well suited to answer the research questions. In
addition, there is clearly interest in simulation modelling of
communicable disease problems and incorporating costs into
models to provide useful comparison of alternative strategies.
Assessment of the quality of simulation modelling papers
was a fundamental part of the review. Critical appraisal of epidemiological studies to assess the validity and generalizability of
published papers is widely taught, at both undergraduate and
post-graduate level, and assessment pro formas to systematize
this process with agreed criteria are widely used and available.8,67 However, no criteria are available to aid the critical
appraisal and judgement of quality of simulation modelling
papers. In view of the increasing numbers of these papers now
published and the implications for policy development of implementing model results that may not be robust, we suggest that
criteria for a system of critical appraisal and quality assessment
are essential.
The method of critical appraisal we used was adapted from a
previously developed peer-reviewed pro forma.8 This was
assessed and refined during the appraisal process and we found
that it provided a robust, analytical approach to evaluating the
studies. Of note was the wide range in the quality of published
papers. Any published modelling paper should as a minimum
clearly state the aims and objectives and provide some information on model specification, parameter data, assumptions,
validation and results. Generally, the difference between ‘A’ and
‘B’ grade papers was that the ‘A’ grade papers provided more
depth of information and detail on model validation, and presented the precision of the results and a balanced interpretation
and discussion of the main findings. Although one-third of
papers were in the lower quality categories there does seem to be
a general trend of increasing quality over time, which may
reflect the decreasing numbers of conference proceedings and
the increasing number of papers published in peer-reviewed
journals in the 1990s at the time when evidence-based practice
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and critical appraisal of the quality of papers was starting to be
accepted in health care. Generally the papers reporting screening model results were of higher quality than hospital scheduling papers, reflecting the more recent and focused interest in
cancer screening models. We were unable to draw conclusions
about the relative quality of papers in the other topic areas
because of the small numbers in the communicable disease, economic evaluation and miscellaneous categories.
It should be noted that we could only judge the information
given in the published papers, not the actual model or conduct
of the study. Because of pressure on journal space and the complexities of many modelling studies it is likely that some papers
did not do justice to the modelling study undertaken. The use of
criteria for assessing the quality of a paper should also guide
researchers to the minimum content of a journal paper for it to
be assessed as a quality paper.
The papers included in the review were published in a wide
range of journals; less than a third of the studies were found in
18 journals. This suggests there is no ‘natural home’ for papers
reporting on modelling in health care and may partly account
for the lack of uptake of the findings of health care modelling by
clinicians, health service managers and policy developers. Our
review concentrated on practical applications of modelling
(rather than, for example, methodological descriptions) and we
found that place of publication is governed more by the subject
area than the method employed. The journal of publication may
also reflect the interests of the authors, as many of the older
studies were conducted by operational researchers and published in non-medical journals or presented at conferences. The
more recent interest in simulation modelling includes clinicians
with an interest in modelling and consequently the proportion
of modelling papers published in clinical or health services
research journals has grown steadily over the years.
Devising the search strategy for the review was not straightforward. Our experience of electronic searching leads us to
conclude that the large number of potentially relevant MeSH
headings in the current Medline and HealthSTAR thesauri are
confusing and may also be to the indexers. Our search strategy
was a trade-off of higher specificity for lower sensitivity. The
only search term that would have identified the 17 papers identified from personal contact was ‘models, theoretical’, which
produced 68 000 references. Therefore few modelling search
strategies are likely to approach 100 per cent sensitivity (unless
specificity is very low) and future systematic reviews in the field
of modelling should include reference list follow-up and contact
with researchers in the field.
Despite the increasing numbers of quality papers published
in medical or health services research journals we were unable to
reach any conclusions on the value of modelling in health care
because the evidence of implementation was so scant. Evidence
is needed on the outcomes of model implementation, including,
for example, assessment of the change in parameters of the
problem being modelled, an assessment of the magnitude of
meaningful change, and the further insights into the system
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offered by an evaluated implementation. Our inability to assess
the value of modelling in this review causes some concern. One
likely explanation for this omission in published papers is the
timescale required to publish papers. It is likely that many
modelling studies are published before validation is complete
and before implementation has been carried out (and assessed).
We could, perhaps, conclude that the volume of funded work in
the field of health care modelling bears testament to its value.
Nevertheless, further research to assess model implementation
is required to assess the value of modelling.

Conclusions
Simulation modelling is a powerful tool that has been applied to
a wide range of topic areas and research questions in population
health and health care. The number of papers published on
modelling in health care has grown substantially over recent
years. The quality of papers is variable, but improving over
time. The potential of simulation modelling to inform evidencebased policy development for the provision of health care is
clear, but information on the outcomes of model implementation and hence the value of modelling requires further research.
We will report on the content and results of the models
appraised in future publications.
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