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Abstract
Background: The cost-e ectiveness of the treatments has generally been established in reviews of economic 

analyses of physical activity in public health; however, the validity of the conclusions drawn depends on the suitability 
of the modelling techniques employed in the particular studies.

Objective: To give a general overview and critique of modelling techniques and important structural hypotheses 
utilised in practical investigations to calculate the e ect of physical activity on population health.

Methods: We conducted a thorough search of electronic resources for pertinent model-based economic 
evaluations. The modelling investigations were evaluated using a theme approach. The assessment determined the 
suitability of the modelling frameworks and the veracity of signiýcant structural hypotheses.
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of the PA behaviour-health process and the e�ects of interventions on 
this process for two key reasons: to lower the risk of producing bias 
in the cost-e�ectiveness results and to align the modelling approach 
with the goals of the decision-makers the model is intended to inform. 
Because society values eliminating unfair inequities combined with 
increasing health, public health decision-makers prioritise minimising 
existing health disparities in the population, such as those related to 
socioeconomic variables. Numerous studies have been conducted 
with the goal of creating taxonomies of the mathematical and 
epidemiological paradigms that health economic modellers might use. 
�is has also been taken into consideration in order to enlighten model-
based economic evaluations in the �eld of public health. Based on their 
capacity to explicitly represent time-dependent e�ects and interactions 
between people and their environment, these frameworks have been 
broadly categorised into cohort and individual level methods. To put it 
brie�y, cohort-level frameworks are typically simpler than individual-
level ones. With decision trees and comparative risks assessments 
(CRAs), which have the highest modelling capacity, neither time nor 
interactions can be explicitly taken into account. Instead of representing 
time in the process implicitly as a series of state [12-15] transitions, 
Markov chains, which may be applied to both individuals and cohorts, 
can explicitly express time in the process. More complicated are discrete 
time events and agent-based models, which have only seen limited use 
in public health despite their formal capacity to depict changes in states 
over time and interactions between people (the latter), using either 
discrete or continuous time frameworks. �e implementation of these 
methods in practise (i.e., the structural assumptions used) can have 
an impact on the validity of cost-e�ectiveness conclusions in addition 
to the applicability of the modelling framework. Similar to how the 
National Institute of Health and Care Excellence (NICE) assesses 
models submitted by manufacturers, previews have been made in other 
public health evaluation settings to question the veracity of the models' 
fundamental structural assumptions. No rigorous study has, to date, 
speci�cally looked into these problems in the PA literature. �is gap is 
to be �lled by the current paper.

Methods and Discussion 
�e search approach, eligibility requirements, study screening, and 

selection procedures are all given in detail in Appendix I. From the 
beginning of the database through April 2019, model-based economic 
evaluations of PA interventions were found in the published literature. 
Only complete economic evaluations were included due to the review's 
focus (i.e. cost-utility, cost-bene�t, cost-consequences and cost-bene�t 
analyses).

Main �ndings

�is methodological study, which complements earlier reviews , 
o�ers an overview and assessment of the modelling techniques used in 
model-based [12-15] economic evaluations for evaluating implications 
of changes in PA on public health. �e key structural presumptions that 
underlie the models have been clari�ed by this assessment, which can 
help comprehend the cost-e�ectiveness results and point up potential 
areas for model development.

Results
�ere were 25 di�erent models found. �e most popular models 

were cohort models. Across studies analysing comparable populations, 
there was signi�cant variation in the modelling of downstream 
diseases. Most of the time, structural assumptions about the dynamics 
of changing physical activity were erroneous. Only a few research 
addressed heterogeneity, and writers at best acknowledged the issue of 
health equity.

Conclusions
�e majority of this material is characterised by modelling 

techniques that do not fully meet the challenges of illustrating the 
relationship between physical activity behaviour and population health. 
�ese sources of uncertainty might be diminished with the creation of a 
reference model and agreement on how to model the e�ects of physical 
exercise on public health.
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