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The Effect of Fitness on Global Health
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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 signiycant 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.  isgap 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 ,
0 ersan 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.

Acknowledgement

As a member of the National Institute for Health Research
Collaboration for Leadership in Applied Health Research and Care
Yorkshire and Humber, Paolo Candio received support through the
White Rose PhD Studentship Network programme (NIHR CLAHRC
YH).

Con ict of Interest

e authors declare that they have no competing interests.
References

1. Sinclair JR (2019) Importance of a One Health approach in advancing global
health security and the Sustainable Development Goals. Revue scientiyc et
technique 38: 145-154.

2. Aslam B, Khurshid M, Arshad MI, Muzammil S, Rasool M, et al. (2021).
Antibiotic resistance: one health one world outlook. Frontiers in Cellular and
Infection Microbiology 1153.

3. Doherty R, Madigan S, Warrington G, Ellis J (2019) Sleep and nutrition
interactions: implications for athletes. Nutrients 11: 822.

4. Jagannath A, Taylor L, Wakaf Z, Vasudevan SR, Foster RG, et al. (2017) The
genetics of circadian rhythms, sleep and health. Hum Mol Genet 26: 128-138.

5. Somberg J (2009) Health Care Reform. Am J Ther 16: 281-282.

6. Wahner-Roedler DL, Knuth P, Juchems RH (1997) The German health-care
system. Mayo Clin Proc 72: 1061-1068.

7. Nally MC (2009) Healing health care. J Clin Invest 119: 1-10.

8. Weinstein JN (2016) An findustrial revolutiond in health care: the data tell us the
time has come. Spine 41: 1-2.

9. Marshall E C (1989) Assurance of quality vision care in alternative health care
delivery systems. J Am Optom Assoc 60: 827-831.

10. Cutler (2021) Building health care better means reining in costs. In JAMA
Health Forum 2: 210117-210117.

11. Lindeque BG (2009) American Health Care System Disaster. Orthopedics 32: 551.

12. Ampomah IG, Malau-Aduli BS, Malau-Aduli AE, Emeto Tl (2020) E ectiveness
of integrated health systems in Africa: a systematic review. Medicina 56: 271.

13. Irwin MR, Opp MR (2017) Sleep health: reciprocal regulation of sleep and
innate immunity. Neuropsychopharmacology 42: 129-155.

14. Gamache R, Kharrazi H, Weiner JP (2018) Public and population health
informatics: the bridging of big data to beneyt communities. Yearbook of
medical informatics 27: 199-206.

15. Jandoo T (2020) WHO guidance for digital health: what it means for researchers.

J Health Care Prev, an open access journal

Volume 5 « Issue 5 « 1000173


https://doc.woah.org/dyn/portal/index.xhtml?page=alo&aloId=38590
https://doc.woah.org/dyn/portal/index.xhtml?page=alo&aloId=38590
https://www.frontiersin.org/articles/10.3389/fcimb.2021.771510/full
https://www.researchgate.net/publication/332373755_Sleep_and_Nutrition_Interactions_Implications_for_Athletes
https://www.researchgate.net/publication/332373755_Sleep_and_Nutrition_Interactions_Implications_for_Athletes
https://academic.oup.com/hmg/article/26/R2/R128/3965504?login=false
https://academic.oup.com/hmg/article/26/R2/R128/3965504?login=false
https://journals.lww.com/americantherapeutics/Citation/2009/07000/Health_Care_Reform.1.aspx
https://www.mayoclinicproceedings.org/article/S0025-6196(11)63549-0/fulltext
https://www.mayoclinicproceedings.org/article/S0025-6196(11)63549-0/fulltext
https://www.jci.org/articles/view/41037
https://journals.lww.com/spinejournal/Citation/2016/01000/An__Industrial_Revolution__in_Health_Care__The.1.aspx
https://journals.lww.com/spinejournal/Citation/2016/01000/An__Industrial_Revolution__in_Health_Care__The.1.aspx
https://journals.healio.com/doi/10.3928/01477447-20090624-01
https://www.mdpi.com/1648-9144/56/6/271
https://www.mdpi.com/1648-9144/56/6/271
https://www.nature.com/articles/npp2016148
https://www.nature.com/articles/npp2016148
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0038-1667081
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-0038-1667081
https://journals.sagepub.com/doi/full/10.1177/2055207619898984

	Title
	Abstract

