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Abstract

Introduction: This systematic economic review examined the cost-benefit and cost-effectiveness
of park, trail, and greenway infrastructure interventions to increase physical activity or
infrastructure use.

Methods: The search period covered the date of inception of publications databases through
February 2022. Inclusion was limited to studies that reported cost-benefit or cost-effectiveness
outcomes and were based in the United States and other high-income countries. Analyses were
conducted during March 2022 through December 2022. All monetary values reported are in 2021
U.S. dollars.

Results: The search yielded 1 study based in the United States and 7 based on other high-income
countries, with 1 reporting cost-effectiveness and 7 reporting cost-benefit outcomes. The cost-
effectiveness study based in the United Kingdom reported $23,254 per disability-adjusted life year
averted. The median benefit to cost ratio was 3.1 (Interquartile Interval: 2.9 to 3.9) based on 7
studies.

Discussion: The evidence shows that economic benefits exceed the intervention cost of park,
trail, and greenway infrastructure. Given large differences in the size of infrastructure, intervention
cost and economic benefits varied substantially across studies. There was insufficient number of
studies to determine cost-effectiveness of these interventions.

Keywords
economics; Systematic Review; physical activity; built environment; Parks

INTRODUCTION

Engagement in physical activity is known to improve physical health!:2 and mental health.34
However, inadequate physical activity continues to be a public health issue across the
world®8 including the United States (U.S.) Based on 2015-2021 data from the Behavioral
Risk Factor Surveillance System,” about a quarter of U.S. adults did not engage in leisure-
time physical activity. Only about half achieved the recommended minimum amount of
physical activity.? Among U.S. adolescents, the percentage of students in grades 9-12 who
achieved the recommended amount of physical activity8 was 19.4% in 2009 and 23.2% in
2019.7

Interventions that establish new or modify existing park, trail, and greenway infrastructure
aim to increase physical activity and the use of the infrastructure for recreation and
relaxation by the population that reside in their proximity. Green space is a common term
in the literature, and the present study defines green space as any piece of vegetated land
or body of water that is managed and maintained for the use of everyone in a community.
Parks, trails, and greenways are types of green space.
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The Community Preventive Services Task Force (CPSTF) recently recommended park, trail,
and greenway infrastructure interventions when combined with interventions to increase
community engagement, awareness, programming, or access.? The recommendation was
based on evidence from a systematic review that these infrastructure interventions increase
physical activity and increase use of the park, trail or greenway. The evidence for increased
physical activity was inconsistent when the interventions were implemented as infrastructure
alone, but there was evidence of increased use of parks, trails, and greenways.

A separate systematic economic review of park, trail, and greenway infrastructure
intervention was conducted following the CPSTF recommendation. Based on the results
from the systematic economic review, the CPSTF found that the societal economic benefits
exceed the cost of these infrastructure interventions, when implemented alone.® There were
not enough studies to assess cost-effectiveness of the intervention, and there were no studies
to examine the cost-effectiveness or cost-benefit when infrastructure improvements were
combined with additional interventions. The present study describes the methods, results,
and conclusions from the systematic economic review.

METHODS

This review was conducted using established methods for systematic economic reviews
developed by the Centers for Disease Control and Prevention (CDC) and approved by

the CPSTF.10 The review team included: subject matter experts on physical activity and
infrastructure from various agencies, organizations, and academic institutions; members

of the CPSTF; and experts in systematic economic reviews from the Community Guide
Program at the CDC. Two publications from the Organization for Economic Cooperation
and Development were consulted for guidance on appropriate methodologies in the conduct
of economic evaluations of environmental interventions.11:12

Park, trail, and greenway infrastructure interventions improve the built and natural
environments by creating or enhancing public locations for physical activity, relaxation,
social interaction, and enjoyment.? These infrastructure improvements may be combined
with other interventions to increase community engagement, public awareness,
programming opportunities for physical activity and social interaction, and community
access. The detailed definition of the intervention is available on the Community Guide
website.?

The review team developed an economic analytic framework identifying the intervention,
population, and economic outcomes of interest (Figure 1). The framework identified
components of each economic outcome and the drivers, which are the components

that contribute substantially to the magnitude of their estimates. The following research
questions were addressed by the review:

. What is the intervention cost?
. What are the economic benefits because of the intervention?
. How do economic benefits compare to cost (e.g., benefit to cost ratio)?
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. Is the intervention cost-effective?

As shown in Figure 1, park, trail, and greenway infrastructure interventions to increase
physical activity include infrastructure (creation of new spaces or enhancements to existing
spaces) with or without additional interventions, such as, increased programming, access,
promotion, and community engagement. The framework postulates these interventions
will increase community use of the infrastructure for physical activity, active transport,
relaxation, and social interaction. The framework then proposes that these uses of the
infrastructure would make the population more physically active, improve their physical
and mental health and wellbeing, improve their quality of life, and improve environmental
outcomes, thereby reducing morbidity and mortality. The economic review identified the
capital cost and maintenance cost to be drivers of intervention cost. The cost of additional
interventions for programming, access, promotion, and engagement would also be drivers
of intervention cost, when implemented. It is postulated that economic benefits derive
from reduced healthcare costs due to improved physical and mental health, value of the
infrastructure to users for recreation and relaxation, environmental improvements in air
and water quality, and climate adaptability or biodiversity. The health-related benefits, the
use value of the infrastructure, and the environmental effects are considered drivers of
benefit. Use value is the subjectively valued monetary benefit that individuals place on

the availability and use of the infrastructure. The framework also suggests that reduced
morbidity and mortality due to improved physical and mental health would increase both
quantity and quality of life years lived and avert disability-adjusted life years lived for

the community’s population. The framework conceptualizes summary economic outcomes
as cost-effectiveness and cost-benefit. Cost-effectiveness is net cost per additional quality-
adjusted life year saved or disability-adjusted life year averted. Cost-benefit is the ratio of
total intervention benefit to the intervention cost.

Gentrification can result if the improved infrastructure attracts higher income individuals
to the neighborhood, and this increased demand leads to rising rents, property values, and
associated property tax. Increased housing cost can lead to displacement of current residents,
that is where they are forced to move out of the neighborhood due to unaffordability.13 The
analytic framework postulates these effects as potential harms of the intervention.

The review team decided to include only economic studies that reported cost-benefit or
cost-effectiveness estimates. Studies had to include creation or improvements in green
space infrastructure and could not be model simulations. Further, economic benefits must
include benefits from physical activity or other use value of the green space infrastructure
such as for recreation or relaxation. Evaluations for natural infrastructure such as large
national parks (e.g., Yellowstone) were excluded because they are unlikely to contribute to
regular physical activity opportunities for a well-defined local population or community.
Also excluded were infrastructure related to urban agriculture or gardens, green walls, and
green roofs because they are not freely accessible for everyone in the community or do not
contribute to regular physical activity. Furthermore, evaluations of projects that cleared and
maintained vacant lots to reduce violence and increase safety were not part of the present
review. A separate systematic review of this literature would be necessary to examine the
economic merits of these projects.14:1°
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A search of the literature for economic evaluations was conducted with the inclusion and
exclusion criteria described above along with the following additional criteria: met the
definition of the intervention, conducted in a high-income country according to World
Bank criteria,1® written in English, and included >1 economic outcomes described in the
research questions. The search was conducted in March 2022 and the period covered

the date of inception of publications databases through February 2022. Peer-reviewed
journal articles and papers presented at conferences were included as well as reports from
government or quasi-government entities. Reference lists of included studies were screened
and subject matter experts were consulted for additional studies. The databases searched
were: Medline, CAB Abstracts, PsycINFO, Scopus, Cochrane Library, GreenFILE, EconL.it,
Environmental Science Collection, CRD York-NHS EED, CRD York-DARE, NTIS, CEA
Registry, and Google Scholar. The detailed search strategy is available on The Community
Guide website.?

Two reviewers independently screened the search yield and abstracted information from the
included studies. Unresolved disagreements between reviewers were taken to the full review
team for majority consensus.

The infrastructures considered in the present review have relatively long lives. The
implementation requires upfront cost of planning and construction followed by annual cost
for maintenance and repair. The literature generally assumes a useful life of 20 to 50 years
before replacement becomes necessary. In the present review, the upfront cost is referred

to as capital costand the annual cost is maintenance cost. Benefits accrue due to the
infrastructure over the years of its useful life. The long time horizon necessitates discounting
future values of both cost and benefit because a dollar now is valued more than a dollar in
the future.12 Values of 3% to 5% have been recommended in the literature and values > 5%
were considered excessive for the purpose of the present review.11

Different methods are used in the literature to monetize benefits from greenspace
infrastructure, as appropriate for the type of benefit.11-12 Healthcare cost averted and DALY
are estimated by modeling from increase in physical activity to diseases prevented such as
cardiovascular disease, diabetes, and cancer. Healthcare cost is the cost of treatment for the
diseases and DALY is the sum of disutility weighted years of life lived with the diseases.
Increased productivity at worksites is estimated from reduced absences and increased output
because of improved health from physical activity and reduced stress. Reduced pollution
because of the infrastructure leads to improved health and averted diseases which in turn
also reduces healthcare cost. Studies may fully model these economic outcomes or draw
from estimates reported in the existing literature through the method of benefits transfer,
where benefits previously calculated by another evaluation study is adapted to the current
intervention and population.12

Mainly two methods are used in the literature to extract use value, which is the subjective
monetary value that individuals place on the infrastructure. The methods are broadly
classified as revealed preference and stated preference.1? Revealed preference methods
analyze the economic behavior of individuals to indirectly assess the value of the
infrastructure to them. An example of revealed preference is the travel cost method which
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computes the cost incurred to reach the infrastructure destination and the value of time

spent in travel and in activities at the destination (usually at some wage rate per hour).
Contingent valuation is a type of stated preference method which directly queries individuals
through surveys/questionnaires to place a willingness to pay or monetary value on having
the infrastructure versus not having it or versus some appropriate alternative. Hence, benefits
of the intervention may be directly observed for or indirectly extracted from the population
served by the infrastructure.

Assessment of the change in property value provides an indirect measurement of the

value that individuals place on greenspace infrastructure. Properties that are geographically
proximate to the infrastructure may increase in value due to greater appeal. Property value
is usually measured as the purchase price found in sales data maintained by local tax
authorities. It is assumed that the annual property tax increases as the assessed property
value increases. The increase in property value may be considered a benefit in terms of
wealth and a cost in terms of tax burden for the property owner. Rental units that are
proximate to the infrastructure may experience increase in rent due to greater appeal for
renters and due to increased property tax for owners. Therefore, whether an increase in
property value is a benefit or harm is a question of distribution of costs and benefits

and depends on the context of the individuals impacted. Overall economic merit of the
intervention is summarized with cost-benefit or cost-effectiveness estimates. An intervention
is cost-beneficial when the benefit to cost ratio > 1, that is where benefits > cost. An
intervention is cost-effective if net cost per DALY averted is less than the per capita gross
domestic product of the country where the intervention was implemented.1’

A tool for quality assessment of economic evidence was developed for the scope and
objective of this study and is available as Appendix material online. Two raters used the tool
to independently assign and later reconcile points which indicate limitations in the quality of
the estimates for variables related to intervention cost, healthcare cost, DALY, and net cost
per DALY averted. Each estimate was scored as good, fair, or limited in quality of capture,
based on inclusion of components deemed to be drivers of magnitude for the estimate.

Each estimate also was scored as good, fair, or limited in quality of measurement, based on
the appropriateness of analysis and methods used to derive the estimate. The final quality
score for an estimate is the lower of the quality assessed for capture and quality assessed

for measurement. The quality score assigned to an estimate that is a combination of other
estimates such as net cost, is the lower of the quality scores assigned to intervention cost
and change in healthcare cost estimates. Estimates that received a limited quality score were
removed from further consideration.

Cost-benefit analysis seeks to be comprehensive in coverage of what it considers to be
costs and benefits of an intervention, and this comprehensiveness can lead to overlap across
some estimates.11.12 For example, there can be significant overlap between the value of

a neighborhood park in terms of increased property values in its proximity and the result

of a survey of area residents for what monetary value they place on the park. While the
expectation is that studies will exercise care in avoiding double counting,11:12 the present
systematic review identified studies and estimates for closer examination that may have

a problem of double counting. In addition, double counting of benefits is one of the

Am J Prev Med. Author manuscript; available in PMC 2025 June 01.
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criteria by which a limitation point may be assigned during quality scoring of estimates.

A strictly conservative approach would be to include only 1 source of benefit when there is
a possibility that benefits from different sources overlap, but this approach may be overly
cautious and risk underestimation.

All monetary values are in 2021 U.S. dollars, adjusted for inflation using the Consumer
Price Index from the Bureau of Labor Statistics'8 and converted from foreign currency
denominations using purchasing power parities from the World Bank.1® Summaries of
estimates are reported as medians for continuous variables (along with interquartile intervals
(1QI) when there are =4 estimates) and as frequencies for categorical variables. All analyses
were conducted using Microsoft EXCEL during March 2022 through December 2022.

Figure 2 shows the search yield. Screening resulted in the inclusion of 7 cost-benefit
studies?0-26 and 1 cost-effectiveness study.2” Table 1 provides intervention and population
characteristics from the studies. In terms of geographic location, 1 study was based in

the U.S.,21 2 in the U.K.,2227 2 in Australia, 2325 and 1 each in Spain,2° Italy,26 and

the Czech Republic.24 The two studies from U.K. evaluated the same intervention for cost-
effectiveness?’ and for cost-benefit.22 The studies were based in large (n=3),2123.25 medium
(n=4),20:22.24.27 and small (n=1)26 urban areas with 321.22:25.27 placed in economically
disadvantaged communities. Parks were developed as parks alone (n=1)23 and as parks
within larger infrastructure of wetlands to manage stormwater (n=3).20:24.26 The 3
infrastructures that included greenways or trails were developed from an unused railway
track as a transit corridor (n=1),2 as part of urban redevelopment (n=2 studies from 1
intervention),2227 and as part of a creek rehabilitation to its natural state (n=1).2% Increased
physical activity was estimated and included as an economic benefit in 4 studies?1:22:25.27
and increased value from use for the purpose of recreation or relaxation were included as
economic benefit in 5 studies.20:23-26

Table 2 provides the intervention cost, intervention benefit, and the summary outcomes of
cost-benefit and cost-effectiveness reported by each study. The types of benefits monetized
in each study are identified as well as brief descriptions of methods used to derive the
estimates. There were 6 good quality estimates20:21.24-27 and 2 fair quality estimates?2:23
for intervention cost. The most frequent reason for assignment of limitation points was the
absence of either capital cost or maintenance cost. Of the 7 studies20-26 that monetized
economic benefits, 4 reported good quality estimates?1:22:24.25 for benefits and 3 reported
fair quality estimates.2923.26 The driver of economic benefits that was most frequently
missing was averted healthcare cost.20:23:24.26 The most frequent reasons for limitation
points assigned to benefit estimates included lack of sensitivity analysis2%:21.23-25 gng
possibility of double counting benefits.21:22.24.25 There were 321.24.25 good quality and
420.22,2326 fair quality estimates for cost-benefit. The single cost-effectiveness estimate was
of good quality.?’

Table 2 provides the economic outcomes reported in the included studies. The median
capital cost for the infrastructure projects was $8.7 million (1QI: $3.3 million to $29.6

Am J Prev Med. Author manuscript; available in PMC 2025 June 01.
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million), based on 7 estimates from 7 studies.20-22.24-27 The median annual cost of
maintenance was $34,570 (IQI: $14,377 to $116,070), based on 7 estimates from 7
studies.20:21.23-27 None of the studies reported implementation or cost of additional
interventions to increase programming, access, promotion, or community engagement.

The median annual benefits due to intervention was $994,000 (1QI: $166,837 to $4.7
million), based on 7 estimates from 7 studies.29-26 One cost-effectiveness study reported
$6,525 annual benefit from averted healthcare cost and 8.8 annual disability-adjusted

life years averted due to the infrastructure, modeled from cardiovascular disease and
cancers averted because of increased physical activity and improved environmental
quality.2” Table 2 shows various types of benefits monetized by the studies: reduction

in crime (n=1);22 improved air or water quality or carbon sequestration or biodiversity
(n=5);21.22.24-26 jmproved physical or mental health (n=4);21.22:25.27 injuries prevented
(n=1);2! increased productivity of workers (n=1);22 increased property value (n=4);21:22.24.25
reduced stormwater and runoff or flooding (n=1);22 increased use value for recreation or
relaxation (n=7).20-26 Studies employed multiple methods to monetize benefits, including
revealed preference methods such as travel cost,20-23 stated preference methods such

as contingent valuation,22:23.26 penefits transfer through literature review,22.24:25.27 angd
methods and inputs stipulated by a funding agency.2!

Suspicion of double-counting of benefits arose in 421:22.24.25 stydies, particularly where

the estimate for increased property value could have overlapped with estimates for:
recreation;2! crime and pollution;22 recreation and pollution;2* recreation.2> The benefit
estimates from these studies were examined closely. See Appendix Table 1 in online
materials for the percentage contribution of each benefit to the reported total benefit. Only
in the case of 1 study2! was possible double counting of consequence since property value
contributed 12.7% and use value contributed 70.7% of total estimated benefit. In the other 3
studies,22:24.25 gjther property value or the other benefits where double counting may be an
issue were small percentages of the total benefit.

Cost-benefit and cost-effectiveness outcomes that summarize the economic merits of the
interventions are provided in Table 2. The median benefit to cost ratio was 3.1 (IQI: 2.9

to 3.9), based on 7 estimates from 7 studies.20-26 The benefit to cost ratios indicate the

sum of economic benefits exceeded the cost to implement and maintain the infrastructure
interventions. One cost-effectiveness study based in the U.K. reported $23,254 per DALY
averted.?” The estimate indicates the infrastructure intervention was cost-effective because it
was less than per capita gross domestic product of the U.K. in 2021 ($49,525).28

The included studies did not report any estimates for economic harms associated with
gentrification and displacement. Additional details on this topic from the broader literature
are presented in the discussion section.

DISCUSSION

This systematic economic review found total societal benefits exceed the cost of establishing
parks, trails, and greenways. The evidence came from studies that reported cost-benefit
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estimates comparing the monetized values for benefits from improved health, environment,
or wealth of the communities because of green space infrastructure interventions to the cost
to implement the changes to the infrastructure.

None of the included studies reported the cost and benefit of additional interventions to
increase engagement, awareness, programming, or access. This contrasts with the review
of effectiveness which found 21 studies of infrastructure plus additional interventions and
17 studies of infrastructure alone.2? It is unclear if additional interventions were absent or
the economic studies did not evaluate the additions whose costs were likely to be minimal
compared to capital cost such as for programming or if larger costs such as for access
enhancements were incorporated into capital cost but not reported separately.

Post-industrial economies such as the U.S.39-33 present opportunities to embed parks

and green spaces in tracts previously used for other purposes that are no longer in

demand.3* Such opportunities also exist when public investments are made to redevelop
tracts that are in a state of decline due to secular economic trends and transitions.

Further, environmental infrastructure improvements can incorporate green spaces to promote
physical activity and recreational use, and thereby take advantage of health-related
co-benefits along with traditional environmental benefits.3® The studies in the present
review included these scenarios, ranging across smaller environmental projects to manage
streams and stormwater,20-24-26 rajl-to-trail conversion for transit improvement,2! and urban
redevelopment.22:27

All community members deserve equitable, accessible, and well-maintained parks, trails,
and greenways and safe opportunities to be physically active.38 These investments have
the potential to improve health equity when planners and decision-makers engage the
community, incorporate access considerations, provide programs, increase community
awareness, and guard against unintended harms such as displacement due to gentrification.

Recent literature has raised concerns about gentrification which may result from green

space projects,37-38 where gentrification is defined as the transformation of the financial

and cultural profile of a low-income community following the influx of higher-income
individuals and families.3° Studies have found association between some large park and
greenway infrastructure projects and increases in property values in the proximate area of
the projects.4041 The present review developed a framework to identify plausible economic
harms due to gentrification and displacement as a consequence of parks, trails, and
greenway infrastructure. The framework and detailed description are available in the online
materials, Appendix Figure 1. The framework identified current low-income residents within
the community where the project is implemented as the population of interest in determining
whether economic harms occurred. These economic harms can occur for individuals as
homeowners, renters, consumers, business owners, employees, or retirees. Displacement
may result when the cumulation of harms force long-time residents to move elsewhere.
Since none of the studies included in this systematic review assessed or reported economic
harms due to the interventions, informal searches in Google Scholar and PubMed were
conducted to identify relevant studies from the broader literature. The search produced no
additional studies of green space projects beyond those previously mentioned that reported

Am J Prev Med. Author manuscript; available in PMC 2025 June 01.
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increases in property value.4%41 Property value increases can be a harm if the annual
property tax becomes prohibitive for owners. Rent can increase due to higher property

tax which is directly related to property value. Rent can also increase due to improved
attractiveness of the neighborhood. Other studies found in the search either did not report
monetized harms or were research on gentrification from ‘all causes’ and not triggered by
purely green space projects.13:39 This paucity of research on economic harms of green space
projects does not imply the absence of harms, and strategies to ameliorate possible harms
from green space infrastructure projects have been compiled in recent research.42:43

Cost-effectiveness assessments are appropriate for evaluations focused on the public
health aspects of parks, trails, and greenways. There was only 1 study that reported cost-
effectiveness based on net cost per DALY averted, and more such research is warranted.

One study based in Australia did not provide the capital cost for the infrastructure, and
computed cost-benefit as the ratio of an annual willingness to pay to the annual maintenance
cost of the infrastructure. The reported cost-benefit ratio may be an overestimate.

The overestimation of benefits due to double counting may be possible in the case of 1
study, the Atlanta BeltLine.2! However, even if property value’s contribution to benefit of
12.7% were entirely excluded in this study, the cost-benefit ratio of 2.56 would still be far
above the cost-beneficial threshold of 1.

There is a small body of literature that draws a quantified link between the introduction of
green spaces and gentrification. Gentrification resulting in displacement of residents may
constitute costs or harms of the intervention, but none of the reviewed studies provided
quantitative estimates for displacement costs and associated harms.

CONCLUSIONS

The systematic economic review found economic benefits exceed the cost for park, trail,
and greenway infrastructure interventions. The research presented here can help inform
communities and decision-makers about the economic merits of these infrastructure projects
to improve public health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Analytic Framework: Park, Trail, and Greenway Infrastructure Interventions
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Table 1.

Intervention and Study Characteristics (n=8 studies)

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Study Location Project Name Type of Infrastructure Catchment Includes Includes
Type of Economic City, Country Size of Infrastructure Residents benefits benefits
Outcome Size of City from from use
physical value
activity
Alfranca 20112 Granollers, Can Cabanyes Park | Park within wetland 17,760 visitors No Yes
Cost-benefit Spain Medium 8 hectares over 8 mon.hs
Atlanta BeltLine Atlanta, USA Atlanta BeltLine Rail track conversion to 5,119 within 1 Yes No
20202 Large Southside Trail greenway and trail as mile
Cost-benefit transit corridor
3.1 miles

Dallat 20143 @ Belfast, UK Connswater Greenway and urban 87,500 within1 | Yes No
Cost-effectiveness Medium Community redevelopment 12 miles | mile

Gree way
Hunter 20204 @ Belfast, UK Connswater Greenway and urban 87,500 within1 | Yes No
Cost-benefit Medium Community redevelopment 12 miles | mile

Greenway
Lockwood 1995° Sydney, Centennial Park Park 220 hectares 1.2 million No Yes
Cost-benefit Australia Large households
Machac 2018° Brno, Czech Park Pod Plachtami | Park within wetland 11,500 No Yes
Cost-benefit Republic - Brno 32 hectares

Medium

Mekala 20157 Melbourne, Stony Creek Park within creek 973 household Yes Yes
Cost-benefit Australia Large Rehabilitation — renewal

Brimbank 0.8 miles
Reynaud 20178 Gorla Maggiore, Gorla Maggiore Park within wetland 2045 No Yes
Cost-benefit Italy Small Water Park 4.5 hectares households

a . ; . ] .
Dallat 2014 and Hunter 2020 evaluated the same intervention but reported cost-effectiveness and cost-benefit, respectively.

Am J Prev Med. Author manuscript; available in PMC 2025 June 01.



Page 17

000'67$ Sem TZ0z Ul XN J0 dao endes Lmn_m

s)yauaq Jo Bununod-ajgnop w_n_mmoan

101 pue ueipaw Buienoes ui 1148usg se papnjoul 10N,

uoIexe|al 10 UoIealdal 1oy anjeA asn pasealoul ‘N Buipoo]y 10 Jouns pue Jayemuwiols psonpal ‘s ‘anjea Aladoud pasealoul ‘Ad siaxom Jo Alianonpold paseaoul ‘pd ‘pajusnaid

saunful ‘| ‘yreay jeuaw Jo |eaisAyd panosdwi ‘H ‘A1ISIaAIpolq paseadul 10 uoijensanbas uogled Jo Ajijenb Jayem Jo Jie panoidwi ‘3 ‘sieak aj1| paisnipe-Aljigesip (pauane) ‘ATvd ‘aWiId Ul uonanpal .UQ

*K|9A10adsal ‘1118USG-1S00 PUB SSBUBAINBYIS-1S00 Paliodal INg UOIIUBAISIUL BLUES 8U) Palen|eAd 0Z0Z J8IUNH pue $T0Z wied,

available in PMC 2025 June 01.

Am J Prev Med. Author manuscript

Jacob et al.

g=lred ‘'9=pooo
(0£0°9TT$ 01 LLE'VT$) 0LG'VES
1=p0o09 €=lre ‘G=poo9) 1100 9IUBUBIUIRIA| [ENUUY
pauane A1vQ Jad ySe'ees (298'80L'7$ (812'755'62$ (se1pms
'SSUBAIOBY3-1S0D p=IIE ‘€=Pp00D (D) N'MS ‘i) Ad ‘(1) pd ‘(1) 01 /£8'99T$) 000'766$ 01 £69'V2€'e$) 058'629'8$ | 40 Jaquunu) Aouanbai 1o
(6°€ 01 6°2) T'E IaUAG-1S0D VN ' HG@ 3@ AvVa @ jausg [enuuy 150 [ended (101) uetpay Arewnung
(are) (pooo)
0z 'SaAIJRUIB)E pue sangLIe (ared) veT's$ Aren
2T°€ 1Jausg-1s0D |BIUBLLILUOIIAUS PUB [BUOIIE3II3] PapN|aUl ey} uonen|eA Juabupuo) na FAAZATAS 950'182'T$ gL10¢ pneukay
(pooo) ‘anjeA asn 4oy Aed 03 ssaubuljjim (pooo)
05 PUE ‘S}1}aUaq [BIUSLULUOIIAUS ‘1SOI BIedy}jeay Joj salpnis ueadoing A (po09) 168'/$ eljensny
65°0 1JUG-1S0D PUE [eUOITRU LU} J3JSUBI) SIJ2URG ‘elep [e00] WOl 2N[eA AUadold pNpndH3 v8T'vOTS 08'6£9'8% 4STOZ BN
(po0o) (pooo)
0S *aN[eA [eUOIIEaId8 PUE S}1JBUa( [EJUSWIUOIIAUS Y (poo9) £98'02$ olgnday Yyoezd
T9'8 1J3U3Q-1S0D 10} S3SAJeUB-BISW WO J3JSURI) SIJBUS] ‘Blep [eJ0] wolj anjen Auadoid hDh d 3 000'766$ TT2'89¢'G$ 98T0C JBYBN
(are) (1red)
1 (1re4) 612'6.1'8$ elfensny
1'% 1J8USQ-1S0D) Aanuns uonenfea jusbunuod ‘AeAins 1500 [anel | n 666'268'7ES uN GG66T POOMXI07]
“BJep [B20] pUB
salpnys ueadoin3 10 [eI0] JO M3IASI U0 Paseq Jaysuel} spyauag “Buipooyy
(1req) paoanpai ‘uonnjjod paonpas ‘awio paanpal ‘anjea Auadoid pasealoul (Jreq)
or ‘s1afojdws [e20] Jofew wouy Ananonpoud paseasour ‘Ananoe [earsAyd ‘S A D T (po09) N 18 :ﬂ:
882 11J9UaG-1S0D 0.} 1509 31edU[BaY PaoNpal ‘SIONSIA 104 1509 pue Aed 0} ssauBUINIIA pNSphdPdHID 629'809'€$ 119'69T°05% p ¥020C 1#unH
*3seas1 JO uaping [eqo|9
Avooww wouy A7vQ “(esealdul opz pawnsse) aje)s aseasip 03 AlANe [edisAyd wouy m.wAWm_@onw (pooo) Mn
. UI| JO MBIABI O11BWB]SAS WO JaJSUe) S}Jauaq U paseq 8)011s ‘aseasIp ; 162'25$
a¥5e'ezs PaLiane ATvq Jad 150D 1A “189Ue Jsealq ‘193Ued U0j09 PalIaAe 0} anp 1S09 a1edy[ealy paonpay HATVa 052598 028'856'8$ p EVT0C 1®Ied
(pooo) "BJep [e90] pue (Loday z55 dHHON) sauljapinb 10d SN uo (pooo)
0 paseq anjen Ayadoud paseaioul ‘1509 81edyieay paonpal ‘asn [euo1ealds) A (po09) 8v8'6/T$ vsn
£6°Z 148UaQ-1S0D pasealoul ‘asn 8|1qoWwoINe padnpal ‘salnful d1yye.) padnpal Jo uollenjeA EDE d1H '3 G60'608'G$ TO¥'02'G.$ 20¢0¢ aulmjeg euepy
(are) (poo9) d
114 (ared) 0.5'7E$ ureds
Sr'€ 1JaUag-150D KBNS 1500 [onelL n [ASTANARS LTV'YST$ TIT0C BOUBLIY
(erewns3 Jo Anjend)
(srewns3 jo Augensd) LaUs (svewns3 jo Aurend) 1500 BUBUSIUIEIN
SJB3A Ul UOZIIOH dwil | qrieued auUsg |enuuY UOIUBAIBIU| Anunod
uolewIIST 1yauag JO SPOLIBIA uonuaAIRU| Jo stusuodwod UONUBAJRU| [enuuY 1509 [endeD uonuanIu| Apms

(S81PMIS 8=U) SSBUBAIIDBYB-1S0D) pUe 11J8usg-1S0D

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 18

Jacob et al.

paniodal 10U “YN ‘a|gearjdde 1ou ‘wN [eassiul sjsenbiaiul ‘10|

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2025 June 01.



	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Figure 1.
	Figure 2.
	Table 1.
	Table 2.

