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Background: Many of the known solutions to the physical inactivity pandemic operate across sectors relevant to the United
Nations Sustainable Development Goals (SDGs). Methods: The authors examined the contribution of physical activity
promotion strategies toward achieving the SDGs through a conceptual linkage exercise, a scoping review, and an agent-based
model.Results: Possible benefits of physical activity promotion were identified for 15 of the 17 SDGs, with more robust evidence
supporting benefits for SDGs 3 (good health and well-being), 9 (industry, innovation, and infrastructure), 11 (sustainable cities
and communities), 13 (climate action), and 16 (peace, justice, and strong institutions). Current evidence supports prioritizing at-
scale physical activity-promoting transport and urban design strategies and community-based programs. Expected physical
activity gains are greater for low-and middle-income countries. In high-income countries with high car dependency, physical
activity promotion strategies may help reduce air pollution and traffic-related deaths, but shifts toward more active forms of travel
and recreation, and climate changemitigation, may require complementary policies that disincentivize driving.Conclusions: The
authors call for a synergistic approach to physical activity promotion and SDG achievement, involving multiple sectors beyond
health around their goals and values, using physical activity promotion as a lever for a healthier planet.
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KEY POINTS

• There is strong synergy between physical activity promotion
and the Sustainable Development Goals (SDGs), presenting
unique opportunities to simultaneously address multiple pop-
ulation health priorities and for achieving several SDGs.

• Synergies between physical activity promotion and meeting
several of the SDGs are conceptually coherent and supported
by scientific evidence. The evidence is strongest for physical
activity promotion strategies involving transport policies,
urban design infrastructure, and community-based programs,
with observed benefits for SDGs 3 (good health and well-
being), 9 (industry, innovation, and infrastructure), 11 (sus-
tainable cities and communities), 13 (climate action), and 16
(peace, justice, and strong institutions).

• Socioeconomic and gender-based inequalities (SDGs 10 and
5) are interrelated with physical activity promotion. Resolving

socioeconomic and gender-based inequalities could help im-
prove population levels of physical activity. Conversely,
physical activity promotion strategies have the potential to
reduce inequalities.

• We present new evidence supporting at-scale physical activity
strategies centered on transport systems that prioritize walking,
cycling, and transit and on activity-promoting urban design.
These strategies can help improve both physical activity and
achievement of SDGs. For physical activity, benefits accrue
from increases in both the recreational and transport domains.
For SDGs, benefits are achieved through improvements in
traffic safety (SDG 3), transportation mode share (SDG 9), air
pollution (SDG 11), equitable access to public transport and
public open spaces (SDG 10 and SDG 11), and reductions in
carbon emissions (SDG 13).

• The effects of these strategies are context specific. Cities in
low- and middle-income countries (LMICs) may reap more
health-related benefits from scaled-up physical activity pro-
motion strategies than cities in high-income countries (HICs)
with high car dependency. Car-dependent cities in HICs are
responsible for a large proportion of global carbon emissions.
In these settings, physical activity promotion policies may help
in reducing traffic-related deaths and improving air quality, but
to attain meaningful improvements in physical activity levels
and climate change, policies may also need to include strate-
gies that reduce car dependence.

• The most effective strategies for increasing physical activity
and achieving SDGs are multicomponent and multisectoral. A
systems approach is strongly recommended to minimize the
risk of unintended consequences and maximize the positive
impact of these strategies on physical activity and SDGs.

• Important evidence gaps remain. There may be benefits of
physical activity promotion strategies on additional SDGs
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beyond those we have identified; however, the evidence is
currently weak or limited. Determining to what extent physical
activity promotion strategies can have additional benefits for
SDG achievement in different contexts will be key for sup-
porting broader scale-up of physical activity promotion strate-
gies around the globe.

The health of humans and our planet hangs in the balance. The
United Nations (UN) SDGs lay out objectives for saving the planet
and enhancing quality of life by 2030, including a goal for ensuring
health and well-being for all (SDG 3).1,2 The World Health
Organization (WHO) has recognized the link between public health
efforts and multiple SDGs3 as the UN sustainable development
agenda addresses the multilevel drivers of public health across
sectors. Physical inactivity remains a major, unresolved public
health challenge, which contributes to an estimated 5million deaths
per year and a large proportion of noncommunicable diseases,
costing societies billions of dollars.4–6 Recent findings have also
unveiled physical activity’s protective effects on infectious disease
outcomes (including COVID-19).7,8 Effective strategies to pro-
mote physical activity9 can not only reduce disease burden and
health care cost but could also offer untapped opportunities for
achieving multiple SDGs. However, such synergy has not been
explored systematically within a global context.

Because most of the known solutions for addressing the
physical inactivity pandemic operate across multiple sectors,
large-scale implementation of physical activity promotion strate-
gies could contribute toward the achievement of some of the
broader societal, economic, humanitarian, and planetary global
priorities of our time. Physical activity promotion may provide
much-needed “small victories” for the sustainable development
agenda. Unveiling the benefits that physical activity promotion
could have for SDG achievement may represent a powerful
strategy for achieving the promise of “health in all policies”
worldwide.10–12

In this article, we examine the potential benefits of large-scale
physical activity promotion strategies on SDGs. We do this by:
describing the unresolved global pandemic of physical inactivity;
identifying plausible linkages between physical activity promotion
and SDG achievement and summarizing the existing evidence and
gaps; exploring, through an agent-based simulation model, the
possible impact of at-scale physical activity promotion strategies
on SDG-related outcomes across high-, middle-, and low-income
country city types; and synthesizing our results through a set of
sector-specific recommendations to guide future policy, research,
and community action for physical activity promotion and SDG
achievement.

Revisiting the Ongoing Challenge of Global
Physical Inactivity

Since 2012, physical inactivity has been described as a pandemic,
responsible for major health and economic burdens.4,6,13,14 Multi-
ple solutions to address the pandemic have been summarized by a
large body of evidence9,14–17 and include physical activity promo-
tion strategies, which are effective at scale and across different
sectors, settings, and populations.9,18 Resulting calls to action have
urged public health researchers, practitioners, governments, and
societies at large to take bold actions for reverting the global
pandemic of inactivity.4,9,19–21 Several policy guiding documents
have also been recently published, including the WHO’s Global
Action Plan on Physical Activity (GAPPA) in 2018,22 updates to

the US Community Guide,17, 23–28 and new physical activity
guidelines by the WHO and individual countries.29–33

Despite progress, there remains limited comprehensive policy
action commensurate with the size of the problem of the physical
inactivity pandemic.4,9,13–15,21 This is particularly true in many
LMICs,14,34 possibly due to the lack of immediately visible nega-
tive consequences of physical inactivity, limited resources for
health, and other competing priorities (eg, poverty, infectious
diseases, malnutrition, etc).35–37 In these settings, a large share
of physical activity is driven by necessity (ie, occurs within the
domains of work and transport and mostly among low-income
populations).38,39 Cultural norms around social status and utilitar-
ian physical activity40 may also be impacting the level of political
support for physical activity promotion in many of these settings.

The physical inactivity pandemic has been described as a
“wicked” problem created and perpetuated by the complex system
within which it occurs.41 Because the complex causes of physical
inactivity are ingrained in many aspects of our life and in multiple
systems, viable solutions are likely those that engage sectors
outside of health. It was this systems approach that informed
the development of the GAPPA by WHO.22 A brief review of
the history of public health reveals that some of the field’s major
successes for disease prevention and control have resulted from
synergistic efforts between the health and other sectors. John Snow
was notably instrumental in containing the cholera outbreak in 19th
century London. His work led to the identification and disablement
of a contaminated public water pump responsible for the spread of
disease in South London.42 More recently, the incidence of dental
cavities has dramatically declined as a result of fluoridation of the
water supply,43 salt iodization has essentially resolved iodine
deficiency in many parts of the world,44 and neural tube birth
defects are prevented with folic acid fortification of staple foods.45

Each of these cases highlights the essence of public health:
operating across sectors and settings, beyond hospitals, clinics,
and health departments, to preserve health and prevent disease and
premature mortality in populations.

Increasing the global levels of physical activity demands that
we return to the essence of good public health practice by im-
plementing well-orchestrated, transformative, multisectoral strate-
gies and avoiding health-centric approaches. This is evidenced by
the cross-sectoral nature of the strategies proven to be effective for
promoting physical activity at scale.9,18 In this article, we define
physical activity promotion strategies as all approaches that have
demonstrated effectiveness in increasing population-level physical
activity.9 We base our definition on the “7 best investments for
physical activity” of the Toronto Charter (Table 1).18

Exploring the Links Between Physical
Activity Promotion and SDGs: Evidence,

Gaps, and Opportunities
In this section, we identify which SDGs could plausibly benefit
from at-scale physical activity promotion strategies as these strate-
gies represent opportunities to elevate the importance of physical
activity promotion across multiple sectors and systems. We draw
information on the potential linkages between physical activity
promotion strategies and SDG achievement from WHO’s GAPPA
and by consulting a group of global physical activity experts. We
further examine, through a systematic scoping review of the
literature, the extent to which the plausible benefits of physical
activity promotion strategies on SDGs are supported by evidence.
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The SDGs consist of 17 broad goals, described in aspirational
language to resolve the major problems of the world in the 21st
century (eg, SDG 1: “End poverty in all its forms, everywhere”).2

These 17 goals are further split into 169 more specific and tangible
targets (eg, SDG Target 1.1: “By 2030, eradicate extreme poverty
for all people everywhere, currently measured as people living on
less than $1.25 a day”) and, finally, into 231 unique indicators.
SDG indicators constitute the measurable benchmarks via which
the UN tracks each country’s progress toward fulfilling the 2030
global sustainable development agenda (eg, SDG Indicator 1.1.1:
“Proportion of population below the international poverty line, by
sex, age, employment status and geographical location
[urban/rural]”).

The WHO’s GAPPA proposes plausible pathways of action
through which physical activity promotion might help achieve
targets for 13 out of the 17 SDGs.22 However, to date, plausible
linkages between physical activity promotion strategies and SDG
indicators have not been identified. To fill this gap, we invited a
group of global physical activity experts to participate in a con-
ceptual linkage exercise for systematically rating the plausibility of
observing improvements in SDG indicators if the implementation
of physical activity promotion strategies were to occur globally and
at scale (ie, 1617 combinations of 7 physical activity best invest-
ments X 231 SDG indicators explored). Deductive logic was used
to obtain inputs from topic experts. The pool of experts consisted of
the authors of this article plus the authors and executive committee
members of the Lancet Physical Activity Series III (36 global
physical activity experts were surveyed of whom 33 [92%] re-
sponded). The pool of respondents included national origin

representation from all inhabited continents and area expertise
in a wide array of topics and methods, including but not limited
to exercise and sports sciences, measurement, surveillance, epide-
miology, spatial analysis, complexity sciences, environmental
sciences, childhood and adolescence, chronic disease prevention
and control, behavioral science, disabilities, health disparities,
global health, and policy.

Through this exercise, we identified plausible beneficial im-
pacts of large-scale implementation of physical activity promotion
strategies for 14 of the 231 unique SDG indicators, stemming from
6 of the 17 SDGs (see Supplementary Table S1 [available online]).
The data collection, rating, and analysis process for the conceptual
linkage, as well as additional detailed results, are available in the
Supplementary Material (available online). The complete cross-
tabulation results of the 7 physical activity promotion strategies
(best investments) with the 231 indicators by the 33 Lancet
Physical Activity Series III authors who participated in this exercise
are available at: https://doi.org/10.17605/OSF.IO/NB652.

The scoping review was conducted following Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
(PRISMA) Guidelines.46 We used systematic snowball sampling
to identify relevant published articles reporting findings on the
relationship between physical activity promotion strategies and
SDGs.47 Eligible articles for data abstraction were original research
manuscripts examining the effect of a physical activity promotion
strategy on at least 1 SDG target beyond the known cardiometa-
bolic and cancer health benefits of physical activity.5 The search
terms used were consistent with those used in a previous scoping
review examining physical activity promotion strategies

Table 1 Examples of Scalable Strategies for Physical Activity Promotion Based on Findings by Reis et al9

Physical activity strategy categorya
Scalable and effective examples of physical activity promotion strategies
from across the world

1. Whole school programs Finnish Schools on theMove is a national program in Finland. Schools and affiliated municipalities develop
tailored action plans (adapted for schools and regions) and are effective in increasing physical activity
throughout the full school day.

2. Active transport systems BRTs provide high-speed, mass public transport, using buses running on segregated lanes and stopping at
stations spaced further apart than traditional bus stops. BRTs are implemented in more than 150 cities
worldwide, most in MICs (it started in Latin America), and are effective in promoting walking, bicycling,
and public transit use.

3. Active urban design Copenhagen, Denmark, is recognized as a Cycling City. The broad and connected urban design
infrastructure and logistical, legislative, and cultural actions have proven effective in increasing cycling for
transport and leisure in the city.

4. Physical activity promotion through
primary health care

The Physical Activity on Prescription (FaR@) program from Sweden has built physical activity promotion
into primary care systems. Through this program, qualified medical personnel deliver individually tailored
prescriptions for physical activity for persons who are inactive or at risk of chronic diseases. The program
has full integration into the electronic and operational aspects of the Swedish health care system. This
program is effective in increasing physical activity among those seeking primary health care services.

5. Mass media campaigns The 10,000 Steps Rockhampton program of Queensland, Australia includes a multitargeted mass media
campaign for promoting physical activity through improved social support for disadvantaged groups. The
project incorporates effective social marketing tools and has been effective in promoting physical activity
engagement.

6. Community wide programs Academia da Saude is a national program implemented by the Ministry of Health of Brazil. The program
includes physical activity classes in rehabilitated public open spaces in low-income neighborhoods, health
screening and counseling, and many other community-building activities in place-based settings (parks and
plazas). This program has proven effectiveness in increasing leisure-time physical activity in disadvantaged
neighborhoods.

7. Sports for all programs Grassroots Soccer in South Africa is part of a global movement in sport for development. This program
focuses on HIV/AIDS prevention and awareness and uses sports leagues as a means to achieve its goals.

Abbreviations: BRTs, bus rapid transit systems; MICs, middle-income countries.
aBased on “Best Seven Investments for Physical Activity” of the Toronto Charter.
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implemented at scale, which was part of the Lancet Physical
Activity Series II.9 In both of these reviews, the “physical activity
promotion strategy/intervention” search terms were based on the
framework of the 7 best investments for physical activity of the
Toronto Charter.18

Ninety original research articles examining the effects of
physical activity promotion strategies on SDGs were identified
through the scoping review of which 73% (81.1%) were from
HICs, 15% (16.7%) frommiddle-income countries (MICs), and 2%
(2.2%) from low-income countries (LICs). The scoping review
methodology and descriptive statistics of articles meeting all
inclusion criteria are available in the Supplementary Material
(available online). The scoping review data abstraction table can
be accessed at: https://doi.org/10.17605/OSF.IO/NB652.

When combining the information gleaned by the 3 sources
(GAPPA, 33 global physical activity experts, and the systematic
scoping review), possible benefits of physical activity promotion
strategies were identified for 15 of the 17 SDGs (Figure 1). We
also confirmed that all 7 best investments for physical activity may
play a role toward the achievement of the UN sustainable devel-
opment agenda. However, the most robust evidence currently
available points toward best investments 3 (active urban design), 2
(active transportation policies), and 6 (community-based
programs).

The SDGs identified as most relevant by the 33 global physical
activity experts through the conceptual linkage exercise did not
perfectly overlap with those previously identified in GAPPA. This
is likely due to the levels of the UN sustainability agenda in which
each linkage exercise operated (indicators vs targets). Understand-
ing the plausible contributions of physical activity promotion
strategies on both indicators and targets is informative and neces-
sary. On the one hand, highlighting the SDG indicators that can
benefit from at-scale physical activity promotion strategies can help
integrate physical activity promotion as a key element of the
sustainable development action plan for countries committed to
the UN’s established benchmarks. On the other hand, it is impor-
tant to recognize that although physical activity promotion strate-
gies may have limited or no impact on the UN-established
indicators of a given goal, these strategies can still contribute
directly toward achieving that SDG. SDG 13 (climate action) is
one such example. GAPPA highlights plausible pathways of action
via which physical activity promotion can meaningfully contribute
to climate change mitigation and, hence, underlines its relevance
for SDG 13.22 This is further supported by scientific evidence with
20% of studies identified in the scoping review reporting reductions
in carbon emissions associated with motorized travel in cities, even
though there is no SDG indicator that tracks emissions resulting
from the motorized transport of people and goods in urban settings.

Figure 1 — United Nations SDGs that could benefit from at-scale physical activity promotion strategies: summary of plausible linkages and published
research. *Based on Appendix 1 of the WHO Global Action Plan for Physical Activity, 2018, which poses plausible benefits of physical activity
promotion for SDG targets. SDGs indicates Sustainable Development Goals; WHO, World Health Organization. +Based on the consultation of 33 global
physical activity experts (article authors plus Lancet Physical Activity Series III authors and executive committee members, who identified plausible
benefits of physical activity promotion for SDG indicators).

○

Based on a systematic scoping review of the peer-reviewed literature; SDGs included are
those for which at least 1 article reports statistically significant results suggesting a beneficial impact of physical activity promotion strategies on SDG
targets.
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Furthermore, not all plausible links between physical activity
promotion strategies and SDGs are currently supported by scien-
tific evidence, highlighting important research gaps. Research
efforts are needed to comprehensively quantify the potential
benefits of at-scale physical activity promotion strategies on sus-
tainable development. Some SDGs of particular relevance for
future study are SDG 4 (quality education), which was identified
as relevant both by GAPPA (target level) and by the physical
activity expert group (indicator level), and those pertaining to the
reduction of socioeconomic and gender-based inequalities (SDGs
10 and 5, respectively). These inequalities largely underpin current
global patterns of physical inactivity48 and, particularly, observed
differences across activity domains (ie, leisure-time vs transport- or
work-based physical activity).49 Inversely, physical activity pro-
motion could also become part of the solution for addressing global
health and socioeconomic and gender-based inequalities.50 Table 2
explores the bidirectional relationship of physical activity and these
inequalities and outlines the need for synergistic action to reduce
physical inactivity and inequalities worldwide.

Simulating the Impacts of Physical Activity
Promotion Strategies on SDGs

As evidenced by the results of the conceptual linkage exercise and
scoping review, and by global policy guiding documents (GAPPA),
the potential connections between physical activity promotion
strategies and SDGs are numerous. However, the absence of robust

experimental evidence on how these strategies could impact SDGs
in different contexts when implemented at scale may undermine
their recognition as viable solutions and their adoption by sectors
outside health. To bridge this evidence gap, we applied agent-based
modeling, a systems-oriented approach,61 to simulate the effects of
large-scale physical activity promotion strategies on recreational and
transportation-based physical activity and 6 SDG-related outcomes:
road traffic deaths (SDG 3), transportation mode share (SDG 9),
convenient access to public transport, levels of fine particulate
matter, and access to public open spaces (SDG 11), and levels of
carbon dioxide emissions (SDG 13).

In terms of the policy scenarios, we focused on physical
activity strategies that increased access to, and the quality of,
transport systems and public recreational spaces (best investments
2 and 3) while reducing inequalities in access (SDG 10). Further-
more, we addressed 2 additional gaps identified by the scoping
review. First, we generated estimates for LMIC city types, which
are relatively underrepresented in the scientific literature given the
sparse data from these settings. Second, we estimated the effects of
multisectoral actions combining multiple strategies.

Agent-based models simulate a composition of autonomous
entities called agents. These agents “make decisions” according to
a set of rules that guide their interaction with the surrounding
environment and other agents over time.61 This method is particu-
larly appropriate for exploring complex adaptive systems, such as
cities, in which agents’ (referred to as persons or people in our
model) decisions and behavior are influenced by social and built-
environment factors that are spatially distributed.

Table 2 Physical Activity and Global Health Socioeconomic and Gender Inequalities

Inequalities remain among the biggest challenges for global physical activity promotion. It has been well documented that the poorest, girls and women,
the oldest, and people with disabilities are among those least active during leisure time. Furthermore, there are substantial inequalities across other
activity domains (ie, work, transport, and home) by race/ethnicity, geographic location, and occupation.5,13,14,48,51 These physical activity disparities
lead to pronounced health and social inequalities, having direct relevance for SDGs 3 (good health and well-being), 5 (gender equality), and 10 (reduced
inequalities).
The implementation of scaled-up physical activity promotion strategies may help in reducing global health (SDG 3), socioeconomic (SDG 10), and
gender (SDG 5) inequalities. All physical activity promotion strategies that work at scale9 can play an important role for achieving reductions of
inequalities. These strategies are embedded within structures and systems affecting the equitable distribution of, and access to, resources and services in
communities across the globe. The promotion of equity can happen at schools (PA investment 1); through robust, safe, and efficient transport systems
(PA investment 2); through urban design practices grounded in active living principles (PA investment 3); through effective health care systems that
prioritize disease prevention and healthy lifestyle promotion (PA investment 4); through good communication strategies (PA investment 5); through
comprehensive community action (PA investment 6); and by promoting sports and recreation for all (PA investment 7). For instance, some programs
delivering free physical activity classes in the community and building safe and equipped spaces located in socially deprived areas, and which embed
these actions within public health policies (community-based approaches, best investment 6), have significantly attracted more women than men52,53

and have effectively increased social capital and safety in the community.54

However, focusing exclusively on identifying and prioritizing populations at high risk for physical inactivity may not be sufficient for reversing global
inequalities. To truly achieve this, the systemic, underlying factors preventing some population groups from accessing resources and opportunities for
physical activity must be addressed.4 Hence, a comprehensive, system-wide shift must become a priority. Such an approach would also help avoid the
unintended consequences of rolling out seemingly innovative solutions to addressing the physical inactivity pandemic,55 such as only reaching
economically advantaged members of society (inverse equity hypothesis)56 or distributing resources where population needs are already being met
(inverse care law).57

The relation between the physical activity promotion and sustainable development agendas is not unidirectional. Hence, improvements in SDGs 10
(reduced inequalities) and 5 (gender equality) could lead to improvements in population levels of physical activity. There are successful examples in
physical activity and other realms of public health demonstrating that when economic, educational, and gender-based barriers are removed, successful
health outcomes can be achieved.58–60

Given the bidirectional nature of physical activity promotion and inequality reduction goals, adopting a synergistic approach for action represents a
win-win opportunity and our best chance for advancing the global physical activity and equity agendas. A paradigm shift for physical activity is
required in which sedentary behaviors are discouraged and physical activity becomes the norm for all. This will require moving away from the current
operatingmodel in many LMICs and among economically disadvantaged communities where, due to a lack of opportunities and resources, many engage
regularly in necessity-driven physical activity for transport and work in unsafe, unenjoyable, undignified, and unsustainable conditions.38,40 Instead, we
should focus on making the physically active option of all daily activities the default choice for all groups by making it the easiest, most convenient,
cheapest, safest, and most enjoyable option.4,9,49

Abbreviations: LMICs, low- and middle-income countries; PA, physical activity; SDGs, Sustainable Development Goals.
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The model is described briefly in the following section, and
technical details—including implementation details and information
concerning parameters, input data, data sources, and sensitivity
analyses—and the complete list of limitations are provided in the
SupplementaryMaterial (available online). The model and all accom-
panying files can be accessed via the following link: https://doi.org/
10.17605/OSF.IO/NB652.

Modeling Changes in Cities and People Over Time

We modeled 3 types of cities: a sprawling, car-dependent city in a
HIC; a large city in a MIC; and a city in a LIC (Figure 2). We used
information from real-world cities to inform the characteristics of
each city type, including income distribution; spatial distribution of
jobs, public and private places for recreational physical activity,
and other destinations (such as restaurants, shops, and markets);
and coverage and quality of road, walking and cycling infrastruc-
ture, and public transportation systems (Supplementary Table S4
and Section 3.3.3.1 [available online]). These cities do not repre-
sent any specific city, rather, they are abstract representations of
common city types in HIC, MIC, and LIC. Notably, the HIC city
type in our model is not intended to represent the classic compact,
dense, and connected European city. Rather, it was designed to

resemble sprawling cities like those typically found in the United
States and Canada with high car dependence and low public transit
and active travel infrastructure coverage.

Each time step in the model was equivalent to 1 week in the
real world, a timeframe frequently used for investigating physical
activity behavior. The model was run for a period equivalent to
10 years.

Each city type was modeled with 1000 agents representing
adult residents. An income level was assigned to each person
according to their residential location in the city (Figure 2).
Their residential location also determined the number, accessi-
bility, and quality of public and private places for recreational
physical activity in their surroundings, distance to work, and
coverage and quality of transit infrastructure. Income level was
used to probabilistically determine each person’s vehicle (car,
motorcycle, and bicycle) ownership. Moreover, each person was
assigned a group of friends, which composed their personal
social network.

We simulated decision making that resulted in 2 behaviors
that were shaped by a set of individual, interpersonal (social norms
and personal social network), and environmental factors (see
Supplementary Figure S3 [available online]). First, persons
decided whether they were going to engage in recreational physical

Figure 2 — Characterization of 3 city types represented in the agent-based model. Further details provided in the Supplementary Material (available
online). See online article for color version of figure.
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activity or not. Second, they decided the modes of transportation
they were going to use to commute to 3 types of destinations: (1) to
work; (2) to recreational physical activity spaces; and (3) to up to 20
other destinations, such as restaurants, shops, and markets (Table 3
and Figure 3). The decision making underpinning people’s behav-
ior was based on elements of the discrete choice theory,62 opinion
dynamics,63,64 and the multilevel theory of behavior.65

Engagement in recreational physical activity was probabilisti-
cally modeled each week by having people consider their intrinsic
level of intention and the accessibility and quality of spaces for
recreation in their neighborhood. This intention for physical activity
was updated each week based on the person’s past behavior, the
behavior of their personal network, and the broader community.66,67

If the person decided to engage in recreational physical activity
during a given week, a weekly frequency was assigned (see
Supplementary Section 3.3.4.2 [available online] for further details).

The most appealing mode of transportation (walking, bicycle,
mass transit, car, or motorcycle) for each of the destinations
mentioned earlier was determined by considering a range of
factors, including vehicle ownership, travel distance, relative
cost, person’s past travel pattern, travel pattern of their social
network and the broader community, and coverage and quality
of transit infrastructure in their neighborhood (see Supplementary
Section 3.3.4.3 [available online] for further details). Travel
patterns were recorded every week, and modes of transportation
were reevaluated every 4 weeks.

Weights assigned to capture the importance of each factor
considered in the persons’ decision-making process for recreational
physical activity were derived from Garcia et al.68 Specifically, a
person’s past behavior and the quality and accessibility of spaces
for physical activity were assumed to have the greatest influence on
decision making, followed by the behavior of the personal network
and then that of the community at large. For travel behavior, the
same weight was assigned to each factor. Details on the weights
and other parameters can be found at https://doi.org/10.17605/
OSF.IO/NB652.

We tested the extent to which the model’s outcomes were
sensitive to uncertainty in the weights assigned to each factor
considered in the people’s decision-making process, using ex-
pected value of partial perfect information.69,70 These analyses
suggested that population levels of recreational physical activity
were sensitive to the weight given to own past behavior (most
strongly in the HIC and MIC city types). Transportation mode
share and consequent health and environmental impacts showed
low (in most cases) to moderate sensitivity to weights assigned to
own past travel behavior and travel time, quality of transit infra-
structure (highest sensitivities observed in MIC and LIC city
types), and travel cost (HIC city type). See Supplementary Section
3.6 (available online) for further details on sensitivity analysis
methods and results and Supplementary Section 3.3.3 (available
online) for more details on model calibration.

Scenarios

We simulated 6 scenarios per city type for a total of 18 modeled
scenarios (Table 4). These included a baseline or “business-as-
usual” scenario and 5 large-scale physical activity promotion
strategies18 aimed at reducing inequalities, aligned with SDG
10 in: (1) access to public transit (best investment 2: active
transport systems), (2) public recreation spaces (best investment
3: active urban design), (3) walking and cycling infrastructure
(best investments 2 and 3), (4) a combination of all strategies, and
(5) a combination of all strategies with an increase in the cost of
driving. Socioeconomic inequalities (SDG 10) were reduced by,
first, expanding and improving the recreational and transport
infrastructure in the best-serviced income group in the busi-
ness-as-usual scenario and, then, by affording the same conditions
for all other people. All strategies were implemented at the end of
year 2. One-hundred repeated runs were simulated for each
scenario, a number determined by the results of a consistency
analysis (more details in Supplementary Section 3.5 [available
online]).

Simulation Results

The simulation results are summarized in Figure 4 and Supplementary
Table S8 (available online). Following, we describe the main patterns
observed in each scenario.

In the public transport scenario (best investment 2), reducing
spatial inequalities in coverage and quality of public transport
infrastructure resulted in improved access to public transport in all
city types (SDG 11), with the sprawling, car-dependent HIC city
type experiencing the most radical transformation. However,
minimal changes in public transport trips and car use were
observed in this city type. In contrast, increases in public transport
use and concurrent decreases in car and motorcycle trips were
observed in LIC and MIC city types (SDG 9). In all city types, the
gains in public transport commuting were concurrently associated
with a reduction in bicycle trips. Road deaths (SDG 3) were
reduced in all city types, though most notably in the LIC city type.
Reductions in fine particulate matter (SDG 11) were observed in
the MIC city type with only marginal changes in the LIC and HIC
city types. Changes in carbon dioxide emissions (SDG 13)
mirrored changes in transportation patterns with significative
relative reductions in carbon dioxide emissions observed in
MIC and LIC city types.

In the public recreational spaces scenario (best investment 3),
access to open spaces for public use (SDG 11) increased and
inequalities in access to these spaces were reduced in all city types.
This led to increases in recreational physical activity (SDG 3),
particularly in the LIC city type, which had the lowest baseline
levels for this behavior. In the LIC city type, new trips to recrea-
tional physical activity spaces were done mainly via public

Table 3 A Week in the Life of an Agent

Cristina lives in a large city in a middle-income country, and 2 years ago, she moved to one of its middle-class neighborhoods a few kilometers away
from the city center. She has a full-time job and commutes every workday by bus even though she owns a car—she feels that the public transport service
is quite good and reliable in her region, and it has been her travel mode to work ever since she moved there. Cristina enjoys exercising. She would love to
have a green park with a track nearby where she could go jogging after work, but unfortunately, the only park in the neighborhood is not well kept and is
dark at night. Thus, Cristina and her friends go to one of the local private gyms for their exercise, usually by walking. Cristina will jog only twice this
week, though, as she is going to be quite busy during the other days. A friend of hers is going to celebrate her birthday in a restaurant in the city center to
which Cristina will go with her car. Cristina also needs to do her grocery shopping and, again, will use her car for carrying the goods. On the weekend,
she will watch the latest science fiction movie with some friends in a cinema not so far away from home, so they plan to get the bus to go there.
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transport, leading to an increase in the percentage share of public
transport trips, a concurrent decrease in the proportion of trips by
other modes (SDG 9), and reductions in carbon dioxide emissions
(SDG 13).

In the walking and cycling infrastructure scenario, with re-
ductions in spatial inequalities in the coverage and quality of
cycling and walking infrastructure (best investments 2 and 3),
substantive changes in travel patterns (SDG 9) were observed in the
LIC and MIC city types and only marginal changes in the HIC city
type. In the LIC andMIC city types, improvements in infrastructure
were most effective in increasing walking trips. Reductions in car

and motorcycle use were observed in the MIC city type and in
public transport use in the LIC city type. Road deaths increased in
the LIC city type, whereas they reduced in the sprawling, car-
dependent HIC city type (SDG 3). Reductions in fine particulate
matter (SDG 11) as well as carbon dioxide emissions (SDG 13)
were observed in the MIC city type.

The scenario combining all strategies (best investments 2 and 3)
was more effective than the sum of each strategy alone, particularly in
LIC andMIC city types, suggesting a synergistic effect. In the LIC and
MIC city types, substantive reductions in car and motorcycle use were
observed, paralleled by increases in walking trips and public transport

Figure 3 — Overview of the agents’ decision-making process. The decision steps for recreational physical activity are shown in yellow and those for travel
behavior are shown in red. The process is repeated everyweek (ie, one time step). Re-evaluation of themodes of transportation occurs every 4weeks. See online
article for color version of figure.
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use (SDG 9). Notably, the combination of strategies offset reductions
in public transport use and walking that were observed when im-
provements in active travel and public transport systems were im-
plemented in isolation (SDG 9). Significant reductions in road traffic
deaths (SDG 3), fine particulate matter (SDG 11), and carbon dioxide
emissions (SDG 13) were observed in the MIC and LIC city types,
whereas in the HIC type, only road deaths reduced significantly.

The scenario combining all strategies (best investments 2 and
3) plus increases in driving costs resulted in steep declines in car
use and increases in walking trips in all city types. The HIC and
MIC city types also experienced a rise in bicycle and public
transport use (SDG 9). Furthermore, reductions in road deaths
were predominantly observed in LIC and MIC city types with only
modest decreases noted in the sprawling, car-dependent HIC city
type (SDG 3). Reductions in fine particulate matter were also
observed, particularly in the MIC city type (SDG 11). Moreover,
significant reductions in carbon dioxide emissions (SDG 13) were
observed in the HIC city type. Under this scenario, MIC and LIC
city types similarly experienced sizable reductions in carbon
emissions relative to baseline levels.

Physical Activity Promotion for Health and
Sustainable Development

We examined the evidence through the identification of plausible
benefits for SDGs from large-scale physical activity promotion
strategies (GAPPA and expert consultation), a scoping review to
determine which plausible links were supported by evidence and
where research gaps were, and a simulation model to test the
potential impacts of physical activity promotion strategies on
SDGs in 3 types of cities. Our findings demonstrate some symbiotic
relationships between physical activity and the UN sustainable
development agenda. This synergy presents untapped opportu-
nities for jointly advancing global physical activity promotion
efforts and SDG attainment.

Physical Activity Promotion for Health

Our results suggest that the population health benefits of physical
activity promotion are larger than previously estimated. In addition
to the known benefits for noncommunicable disease prevention,5,71

physical activity promotion can also help reduce road traffic deaths,
decrease the morbidity and mortality caused by air pollution, and
improve mental health.

However, these new insights do not unveil all the potential
benefits that physical activity promotion may have for population

health. Although all 7 best investments for physical activity are
plausibly linked to expected improvements for SDG 3 (good health
and well-being) beyond chronic disease prevention, our scoping
review revealed that studies examining the noncardiometabolic and
cancer-related health effects of best investments 1 (whole of school
approaches), 4 (physical activity promotion in primary care), 5
(mass media campaigns), and 7 (sports-for-all programs) remain
lacking. Producing evidence on the additional health benefits of at-
scale physical activity promotion will require robust transdisci-
plinary collaborations with experts outside of the health sector.
Notably, more than half (57.8%) of studies identified via the
scoping review were published in nonhealth journals, underscoring
the importance of cross-sectoral collaboration.

Physical Activity Promotion for Sustainable
Development

Physical activity promotion strategies have demonstrable benefits
for SDGs, and our results suggest that they could become an
integral part of the action plan for achieving SDGs 3 (good health
and well-being), 9 (industry, innovation, and infrastructure), 11
(sustainable cities and communities), 13 (climate action), and 16
(peace, justice, and strong institutions). Additional SDGs may
benefit from at-scale physical activity promotion strategies, but
more evidence is needed to confirm their impact (Figure 1).

The simulation results provide new insight into the potential
context-specific consequences of physical activity promotion strat-
egies for both physical activity and SDG outcomes. Urban and
sociodemographic context matters when determining which solu-
tions are the best suited for different global settings, and our results
suggest that the effect of any intervention strategy is likely to vary
across different urban typologies.

The synergistic implementation of physical activity promotion
strategies shows tangible benefits for LIC,MIC, and sprawling HIC
city types both in terms of physical activity participation and SDG
improvements. However, cities in LMICs may stand to gain more
from scaled-up, synergistic physical activity promotion strategies
than sprawling, car-centric city types in HIC. The scenario com-
bining all strategies yielded the greatest gains in recreational
physical activity (SDG 3) in LIC cities, with lower, yet important,
gains observed in the 2 other modeled city types. Meanwhile,
positive shifts toward active and sustainable travel (ie, lower car
dependence and more active forms of travel like walking, cycling,
and transit—SDGs 3, 9, and 13) were most pronounced in the MIC
city type. Under this scenario, significant relative reductions in
carbon dioxide emissions were observed for the LIC and MIC city

Table 4 Simulation Scenarios for Scaled-Up Physical Activity Promotion Strategies

1. Public transport scenario (best investment 2—transportation systems prioritizing active travel and transit use): Reduction in inequalities in coverage
and quality of public transport infrastructure and service frequency (eg, creation of bus rapid transit infrastructure to improve access in poorly
connected neighborhoods).

2. Public recreational spaces scenario (best investment 3—urban design to promote transport and recreational physical activity): Reduction in
inequalities in the spatial distribution and quality of public spaces for recreational physical activity (eg, creation of parks with physical activity
facilities).

3. Walking and cycling infrastructure scenario (best investments 2 and 3): Reduction in inequalities in coverage and quality of cycling and walking
infrastructure (eg, creation of wide sidewalks throughout the city and a comprehensive bicycling path network).

4. All physical activity promotion scenarios combined: Scenarios 1 to 3 combined
5. All scenarios combined and increasing cost of car trips: Scenarios 1 to 3 combined and increase in the costs of car trips. Although not a physical
activity promotion strategy, increasing the cost of car trips to disincentivize car use (in the form of fuel tax or higher vehicle registration, vehicle cost, or
parking fees, for instance) is closely related to active travel promotion and is a policy alternative with the capacity to act synergistically with the
traditional physical activity promotion strategies represented in simulated scenarios A to C.
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Figure 4 — Simulated trajectories in recreational physical activity and SDG indicator outcomes in LI,MI, andHI city types over 10 years by physical activity
promotion strategy. The heatmap shows the percentage relative change in these outcomes at 10 years, for each city type, by physical activity promotion strategy.
The carbon dioxide estimates encompass car, bus, and motorcycle emissions, whereas the estimates for fine particulate matter were modeled considering all
sources. HI indicates high income; LI, low income; MI, middle income; SDGs, Sustainable Development Goals. See online article for color version of figure.
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types. On the other hand, gains in active transportation and
reductions in carbon dioxide emissions in the modeled HIC city
type with high car dependency were only observed when costs of
driving were increased.

Disincentivizing driving can be a complementary strategy to
maximize the effectiveness of physical activity promotion through
expanded infrastructure for active travel and public transit72 and is a
key element for climate change mitigation. In settings where car
dependence is high and cities are locked in a rigid configuration,
these strategies could become an essential part of the solution for
addressing physical inactivity, air quality issues, traffic-related
deaths, and climate change (eg, in most US cities, over 90% of
trips are by car, and light-duty vehicles account for 16.5% of all
greenhouse gas emissions).72–74 Higher costs of driving could be
achieved via fuel taxes, higher parking costs and low spatial
allocation for driving and parking, car sales taxes and car registra-
tion fees, congestion pricing, or removal of subsidies for high-
capacity road construction. Some evidence supports that such
policies are responsible for differences in transportation mode
share across different typologies of high-income settings.72,75 In
addition, more radical transformations in other aspects of the urban
fabric, such as major zoning reconfigurations (best investment 3),
are likely also needed to shift the prevalence of motorized travel
toward more active, sustainable mobility.

Our results highlight the importance of investing in urban
mobility to attain the best overall outcomes, which will likely
require careful consideration of the dynamic interaction between
the built and social forces and user habits in different global
settings. A systems approach is recommended in this decision-
making process to minimize the risk of unintended impacts on SDG
attainment. This is exemplified in our model by the unintended
decreases in active travel observed when the public transportation
strategy was introduced in cities with low coverage of walking and
cycling infrastructure and is further highlighted by the recent
updates to the US Community Guide.76 Importantly, our model
indicates that even after substantial large-scale changes, benefits for
physical activity and SDG outcomes can take 5 or more years to
manifest. These timeframes are notably longer than the time
horizons within which funding, research, and public policy cycles
usually operate.

Building Evidence for Health in All Policies

The results presented here are critical for raising awareness on the
importance of including health in all policies and align with
WHO’s priorities for the next decade, which include “elevating
the importance of health in the climate debate” and “earning public
trust” through better dissemination of evidence-based solutions to
global health priorities.77 Credible data are essential for bringing
important issues to the forefront of the public agenda,77 which in
turn, can raise demand for policy action. Our summary represents
the best available evidence supporting the inclusion of physical
activity promotion strategies as part of local and global sustainable
development action plans.

However, the scoping review revealed a stark mismatch
between the sources of evidence and where it will need to be
applied: 80% of the articles stem from HICs, but 90% of the
world’s population lives in LMICs.78 LMICs also bear the highest
disease burden from physical inactivity6 and are disproportionately
affected by climate change, inequalities, poverty, and war—issues
that the SDGs are designed to tackle. Our modeling results
emphasize that the effects of physical activity promotion strategies

can vary widely across contexts. Therefore, to inform locally
relevant physical activity promotion and sustainable development
action plans in LMICs, more research from these settings is needed.

Nonetheless, research alone will likely be insufficient for
embedding health in all policies across global settings. Research
should be planned and conducted with translation and dissemina-
tion in mind to ensure that the evidence on the synergy between
physical activity, public health, and sustainable development is
visible, accessible, understandable, and relevant to decision makers
and the public.

Synergistic Physical Activity Promotion and SDG
Action

The evidence from the different components of our study support
the use of a synergistic approach to physical activity promotion and
sustainable development—a result that aligns well with SDG 17
(partnerships for the goals). However, our findings suggest differ-
ent avenues of synergistic policy action for LMIC cities and car
dependent, sprawling HIC cities.

In LMICs, where there is often reluctance to address major
societal and planetary challenges like improving air quality,
enhancing road traffic safety, or mitigating climate change if
such actions are considered to compromise economic development,
substantial physical activity and SDG benefits can result from
synergistic action. Many of the synergistic strategies
(eg, increasing availability of and reducing inequalities in access
to parks, walking and bicycling infrastructure, and public transit)
are effective and relatively inexpensive79–82 and should be viewed
as investments for creating healthy, safe, equitable, vibrant, and
sustainable cities.12 Some cities around the world, including some
in Europe (where most cities are nonsprawling and not overly car
dependent) and a few Latin American cities, are good examples of
the feasibility of synergistic action for physical activity promotion
and sustainable development (Table 5).12,83

Sprawling, car-dependent HIC cities, on the other hand, are
responsible for a large portion of the global demand for energy
and are major contributors of carbon emissions of which a
substantial portion can come from cars.74,88 According to our
model, in these types of cities, physical activity promotion
strategies that do not disincentivize car dependence and driving
may only confer modest improvements in population-level phys-
ical activity and climate change mitigation but could, nonetheless,
have positive impacts on local air quality and traffic-related
deaths. It is important, however, to recognize that public health
and sustainability evidence alone may not be sufficient for tipping
the scale in favor of policies aiming to disincentivize car depen-
dency. Because cars are embedded in the built and social fabric of
so many cities,89 implementing these types of policies may carry a
high political cost. Hence, adopting a trans-sectoral, systems-
based approach, with strategies for changing the social desirability
of cars and actions aimed not only at making driving less
appealing but also at making the healthier and more sustainable
mobility options more attractive, will be essential for success.
Although more evidence is required to understand which strate-
gies are most effective in disincentivizing driving, immediate
public health action can be informed by successful analogs from
other fields (eg, taxes on cigarettes and sugar-sweetened bev-
erages, strict locational restrictions for smoking, high-reach edu-
cational campaigns, etc)90,91 and by the recent experience of some
cities in creating car-free zones while expanding their active travel
and public transport infrastructure (Table 5).

Physical Activity and SDGs 1173

JPAH Vol. 18, No. 10, 2021
Unauthenticated | Downloaded 09/30/21 06:39 AM UTC



Limitations

The results presented in this article should be interpreted in light of
the limitations of the methods employed. The conceptual linkage
exercise was limited to 33 global physical activity experts. It is
possible that a different pool of experts would have reached
somewhat different conclusions. As is the case with any scoping
review, the intent was to acquire a broad sense of the state of the
science rather than an exhaustive list of all articles published on
physical activity promotion and SDGs or a comprehensive assess-
ment of the quality of each study. Only English language articles
were included in the scoping review. Because the scoping review
process involved abstracting data on potential relationships between
7 best investments (physical activity promotion strategies) and 169
SDG targets (ie, 1183 possible combinations), some pragmatic
decisions were made to keep the search and abstraction process
manageable. Expanding the search to include full-text mentions of
the search terms, or expanding the pool of search terms, would have
yielded additional results. In terms of the agent-based model, 3
general city typologies were modeled. The results should not be
interpreted as being representative of any real-world city. Some real-
world city types were not represented by any of the typologies of our
model, including European and Australian cities. People’s decision-
making frameworks and weightings may differ across cities in HIC,
MIC, and LIC and between peoplewithin the same city according to,
for instance, cultural and economic factors, which our model did not
account for. The sensitivity analysis suggests that population levels
of recreational physical activity were sensitive to uncertainty in the
weight of influence assigned to a person’s own past behavior,
particularly in HIC and MIC city types. Transportation mode share
and consequent health and environmental impacts were less sensi-
tive to uncertainty in assigned weights. It is noteworthy that
parameters for which no reliable data were available were calibrated
in the business-as-usual scenario. Although we included several
SDG outcomes and tested multiple at-scale physical activity pro-
motion scenarios, there are additional SDG outcomes and policy
scenarios of relevance that were not included. Finally, this article

examined possible benefits of physical activity promotion for SDG
achievement. The relation between physical activity and SDGs is
likely bidirectional, and future research should explore the impact of
SDG achievement on population levels of physical activity. Addi-
tional technical limitations for each method are described in the
Supplementary Material (available online).

Conclusions
Physical activity promotion and meeting some of the SDGs are
strongly linked conceptually and supported by solid evidence. The
simulation result of most relevance to our overall conclusions is that
for “all strategies combined.” This will not be a surprise to those
familiar with public health strategies for addressing health behaviors
at the population level. In virtually every case, real population-level
behavior change requires comprehensive multicomponent, multisec-
tor approaches. Our model also highlights a dichotomy between the
results from the sprawling, car-dependent HIC city type and the LIC
and MIC city types. The physical activity–SDG synergy is notable in
the car-dependent HIC type modeled. In these types of settings, some
physical activity strategies may be relatively feasible and often
popular, but our results suggest that they may have a limited impact
on population levels of physical activity and climate change mitiga-
tion if implemented without complementary approaches to reduce car
use. Given the disproportionate contribution of the motorized trans-
port sector in these settings to global carbon emissions, reducing car
dependency is clearly important for addressing both local public
health (physical inactivity-, traffic-, and air pollution-related deaths)
and global planetary hazards (climate change). Meanwhile, in LMIC
cities where directly attacking these same sustainability indicators
runs into political challenges because it is perceived as stunting
economic development and holding LMICs responsible for the
sins of HICs, physical activity promotion strategies could offer a
double win. Our model indicates that active transport and recreational
physical activity could increase in LMIC cities with similar char-
acteristics to the typologies modeled, with concomitant reductions in

Table 5 Real-World Examples of the Successful Implementation of Synergistic Approaches for Physical Activity
Promotion and Sustainable Development

Many urban development initiatives are synergistic, resulting in physical activity promotion as well as contributing to SDGs. There are real-world
examples wherein the urgency to address the physical inactivity pandemic and of attaining the SDGs has led to the enactment of synergistic approaches,
raising both public awareness and political will to act.
For example, in Mexico City (MIC setting), many recent initiatives, such as a fast-growing bus rapid transit system, a large-scale, publicly subsidized
bicycle-sharing program, a comprehensive park rehabilitation program, a weekly open-streets event (Ciclovia), and the creation of several car-free
downtown corridors, were implemented to improve mobility (SDG 9), air quality (SDG 11), health, and quality of life (SDG 3).12 All of these initiatives
are likely to increase physical activity (best investments for physical activity 2 [active transport systems], 3 [active urban design], and 6 [community-
wide approaches]).
There are also examples from high-income countries, with Europe leading the way, on the successful implementation of a synergistic agenda for physical
activity and SDGs. Copenhagen, the capital of Denmark, aims to be the world’s first carbon-neutral capital city (SDG 11). The ambitious 2025
Copenhagen Climate Plan builds on a mobility strategy with a goal of having 75% of all trips in Copenhagen made on foot, by bike, or by public
transport (SDG 9).84 This mobility strategy will have a significant impact on population levels of physical activity (SDG 3) as well as on reducing energy
consumption and greenhouse emissions (SDG 11). The Copenhagen public health strategy “puts the Copenhagener and everyday life at the center of
health promotion, for example by making it attractive to cycle” (SDG 3).85 Thus, we see an example of synergy between the public health and climate
change mitigation plans and goals.
With a similar vision to theMexico City and Copenhagen examples, but on a larger scale, the EcoMobility Alliance is a network of 23 ambitious cities on
5 continents committed to building a sustainable mobility future that is efficient, people centered, low emission, and environmentally friendly.86 The
EcoMobility Alliance has specifically identified transport and health as one of 8 program areas of focus, linking the public health benefits of active
transportation to its environmental benefits.87

These real-world examples illustrate how common targets for synergistic action for physical activity promotion and sustainable development can be
achieved (increasing global levels of physical activity; reducing air pollution and its health consequences; reducing traffic injuries; improving access to
sustainable transport by all; increasing equitable access to green space; and mitigating climate change by reducing car dependency).

Abbreviations: MIC, middle-income country; SDGs, Sustainable Development Goals.
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traffic deaths and air pollution, while also making progress toward
climate change mitigation, even if implemented without complemen-
tary strategies to reduce car use. In spite of this evidence, few cities
and countries around the world are currently implementing bold, at-
scale synergistic strategies to increase physical activity, enhance
health, and ensure our planet’s sustainability. Public health history
and our findings suggest that to do this, we must embrace a broad
multisectoral approach—one in which public health engages other
sectors around their values and needs, using physical activity promo-
tion as a lever for healthier people in a healthier planet.
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Table 6 Recommendations for Trans-Sectoral, Synergistic Action to Promote Physical Activity and Achieve the
UN SDGs

Common objectives for physical activity promotion and SDG achievement

• Reducing the burden of noncommunicable diseases
• Increasing the availability of and access to sustainable transport
• Increasing the availability of and access to green spaces
• Reducing air pollution and its health effects
• Reducing traffic injuries and deaths
• Reducing carbon emissions
• Reducing socioeconomic and gender-based inequalities
• Improving mental health
• Reducing violence and crime

General recommendations for achieving synergistic action across sectors

•Adopt a systems approach for addressing physical activity and SDGs globally: understand the dynamic and interconnected nature of the system to enact
effective and sustainable solutions.

• Carefully consider the local context when designing and implementing multicomponent and multisectoral policies for tackling the physical inactivity
pandemic and the sustainable development agenda across settings. Identifying local priorities can help increase public support and political will for
action.

Recommendations for international agencies

United Nations • Integrate the principle of Health-in-All-Policies across all UN recommendations, action plans, and global
monitoring systems.

• Use evidence to encourage physical activity promotion (best investments) as a strategy for attaining
health- (SDG 3) and nonhealth-related SDGs (SDGs 5, 9, 10, 11, 13, and 16).

World Health Organization • Support all countries, and particularly LMICs, in successfully implementing all aspects of GAPPA. This
should include clear guidance and facilitation for engaging multiple sectors (including nonhealth-related
ones) for implementing physical activity-promoting policies.

• Track countries’ progress toward GAPPA objectives as well as toward SDG cobenefits resulting from
physical activity promotion.

(continued)
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Table 6 (continued)

Recommendations for government sectors

Health • Elevate the urgency of physical activity promotion by prioritizing it as an important stand-alone issue with
health, environmental, social, economic, and planetary benefits.

•Highlight the full range of health benefits of physical activity promotion. This means not only highlighting
cardiometabolic and cancer-related benefits but also expected population health improvements due to
reductions in traffic-related injuries and deaths, reduced morbidity and mortality due to air pollution
exposure, and improved mental health.

• Work closely with other key sectors (eg, transportation, planning, environment, etc) to implement
effective solutions and maximize impact.

• Emphasize the benefits of physical activity for both health and the planet in primary care settings.

Transportation •Adopt aHealth-in-All-Policies approach to transportation engineering and planning. This should result in
transportation systems that prioritize active travel through widespread and safe walking, cycling, and
public transit infrastructure.

• In sprawling, car-dependent HIC cities, transport policies disincentivizing car use are needed and should
be implemented in close coordination with other key sectors (eg, tax and revenue departments, planning,
etc), and accompanied by complementary strategies to shift social norms that currently favor car travel.

• Prioritize the principle of equity in access to safe, affordable, clean, and healthy urban mobility options for
all.

•Work closely with health, planning, and environmental sectors of government to ensure the adoption of a
synergistic approach for promoting efficient mobility, physical activity and health, equity, safety, clean air,
and planetary health.

•Workwith the health sector to develop indicators to track the impact of implementing active and sustainable
transport policies on health and urban mobility outcomes.

Planning • Adopt a Health-in-All-Policies approach to city planning for promoting health and reducing sprawl and
spatial health inequalities. This should result in cities that prioritize the principle of compact andmixed land
use with strong emphasis on equitable access to high-quality public open spaces and recreational areas.

•Work closely with health, transportation, and environmental sectors of government to ensure the adoption
of a synergistic approach for attaining active populations in healthy, equitable, and livable cities.

•Workwith the health sector to develop indicators to track the impact of implementing active and sustainable
urban design on health, urban equity, economic, and livability outcomes.

Environment • Adopt a Health-in-All-Policies approach, emphasizing the benefits of physical activity promotion
strategies for clean air, lower air pollution-related morbidity andmortality, and climate changemitigation.

• Adopt physical activity promotion as an important part of the solution for achieving reduced particulate
matter and carbon emissions in cities.

•Work closely with health, transportation, and planning sectors of government to ensure the adoption of a
synergistic approach for climate change mitigation and improved local air quality.

• In sprawling, car-dependent HIC cities, work closely with other sectors (transportation, tax and revenue,
and planning) for implementing solutions to reduce particulate matter and carbon emissions resulting
from private car use.

• In sprawling, car-dependent HIC cities, implement multisectoral strategies to reduce the social desirability
of cars and driving while increasing the availability, coverage, safety, and attractiveness of active and
sustainable mobility options.

• Work with the health, urban planning, and transportation sectors in evaluating the environmental and
health impacts of physical activity promotion policies.

• Disseminate the environmental benefits of physical activity promotion to raise the urgency and political
will for implementing synergistic actions.

• Adopt an equity-focused agenda, emphasizing everyone’s right to live in clean, healthy, accessible, and
sustainable environments.

Recommendations for the academic sector

Researchers • Prioritize translation and implementation science for identifying real-world solutions to scaling up
physical activity promotion strategies for which there is sufficient evidence of positive impacts for health
and SDGs (best investments 2, 3, and 6: active transportation systems, active urban design, and
community wide approaches).

•Conduct research to confirm the plausible links between best investments 1 (whole of school approaches),
4 (physical activity promotion through primary care), 5 (mass media campaigns), and 7 (sports for all) and
multiple SDGs. Team science and innovative research approaches (natural experiments, community-
engaged research, practice-based evidence, and systems science) are encouraged.
• Conduct more research in LMICs to ensure that locally relevant, evidence-based solutions for promoting
physical activity and achieving SDGs are available.

• Embrace broad dissemination plans that go beyond the use of traditional scientific outlets and reach key
stakeholders across sectors.

Universities/research institutions • Provide strong and sustained structural support for transdisciplinary research.
•Value policy relevance, real-world impact, knowledge translation, and “team science” in academic hiring
and promotion.

(continued)
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of the article (integration of all methods and results) and provided critical
input or the development of Table 2, the discussion, limitations, and
conclusions sections. D.D. was involved in the original conceptualization
of this article; she led the development of Table 6; she was actively involved
in the development of all aspects of the work throughout the manuscript
development process. M.P. helped conceptualize this article (with D.S. and
D.D.), was actively involved in the development of all aspects of the work,
and drafted key sections of the manuscript, including the opening and
closing paragraphs. All authors critically reviewed the full manuscript.
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