How the COVID-19 pandemic has drawn attention to the issue of active mobility and co-benefits in latin American cities
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Abstract
The COVID-19 pandemic has brought to the fore many issues that will impact public health for years to come – one such impact is on the nexus between transportation and health. Promoting safe, active transport is an activity that has many physical and mental health benefits. During lockdowns, many cities in Latin America imposed infrastructural and legislative changes in order to abide with public health and social measures to reduce virus spread.  These ranged from additional bike lanes to reduced speed limits or incentives to purchase bicycles. These cities showed reduced motorized transport, improved air quality and increased active transport which have multiple health and equity benefits.  As countries “build back better” promoting active transport offers the most value for investment and improves health and well-being while continuing to offer social distancing. Quantified case studies are needed to have a more comprehensive understanding of the impact of active transport in various contexts.

Resumen 
La pandemia de COVID-19 ha puesto de manifiesto muchas cuestiones que tendrán repercusiones en la salud pública durante los próximos años, siendo una de ellas el vínculo entre el transporte y la salud. Promover el transporte activo y seguro tiene muchos beneficios para la salud física y mental. Durante los períodos de confinamiento, muchas ciudades de América Latina implementaron cambios legislativos y en la infraestructura para cumplir con las medidas sociales y de salud pública a los efectos de reducir la propagación del virus. Dichas medidas iban desde carriles exclusivos para bicicletas hasta límites de velocidad reducidos o incentivos para la compra de bicicletas. Estas ciudades obtuvieron una reducción de los viajes en transporte motorizado, una mejora de la calidad del aire y un aumento del transporte activo, lo que tiene múltiples beneficios para la salud y la equidad. Mientras los países "reconstruyen mejor", la promoción del transporte activo ofrece el mayor retorno sobre la inversión y mejora la salud y el bienestar de la población al tiempo que promueve el distanciamiento social. Se necesitan estudios de caso cuantificados para tener una comprensión más completa del impacto del transporte activo en diversos contextos.
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Introduction
Transport has a major impact on population health – it directly affects injury rates and air pollution, and indirectly influences physical activity and associated chronic conditions. The experience of Latin American cities during the coronavirus disease 2019 (COVID-19) pandemic has brought this issue to the fore and many countries in the region and globally prioritized active modes of transport as they were perceived to be safer for infection control, than public transport options. Many cities around the world have created permanent and temporary bike infrastructure, enhanced walking areas for pedestrians, or offered incentives to buy or repair pedal-cycles.1,2 The National Association of City Transportation Officials encouraged cities around the world to create “safe, walkable streets and choices for getting around” in the immediate response to the crisis and to promote longer term strategies to encourage an economic recovery “that is equitable, sustainable, and enduring”.3 The World Health Organization (WHO) encourages “whenever feasible, consider riding bicycles or walking” to meet daily physical activity targets.4 
In addition to well-known proximal risk factors for transport related injuries, the magnitude, severity and types of road traffic injuries in Latin America and globally are also determined by social determinants of health – in other words the contexts where people are born, grow up, live and work all play important roles.5,6 Latin America is one of the most inequitable regions of in the world. Road traffic injuries (RTIs) affect the least advantaged sectors of the population more, most likely due to a convergence of factors such as the priority road safety is given in the country, the safety standards of vehicles and infrastructure, the public transportation policies, the proportion of vulnerable road users, road safety laws and enforcement and the prevalence of other behavioral risk factors, such as speeding and drinking and driving.5
Reduced exposure to traffic during lockdowns and increased reliance on non-motorised forms of transportation led to some reductions in road traffic crashes 7-10 and improved air quality 11 in Latin America and elsewhere.12 However, there is uncertainty on the impact of reduced traffic, speeding, and associated increased speed-related collisions and fatalities.13,14
The question, then, is as countries recover from the pandemic can these positive road safety gains be sustained? And what other health benefits can be achieved through the promotion of non-motorised forms of transport? 
Guided by some key documents on intersections between health and transport, and emerging data during the COVID-19 pandemic, we report on potential co-benefits of active transport and opportunities for sustainable transportation reforms and road safety in Latin America. This short essay attempts to provide an overview of potential gains recognizing that countries and cities in Latin America are not homogenous and thus local adaptations should be sought. 
Co-benefits of active transport to health
Improving road safety
Road traffic crashes kill around 1.35 million people around the world every year, injure up to 50 million and are the number one cause of death for 5-29-year-olds.15 Approximately half of these deaths are among vulnerable road users – pedestrians, cyclists and motorcyclists. The global road traffic death rate has stayed relatively constant at around 18 per 100,000 population for almost two decades.15
In the Americas, the situation is not significantly better off from the rest of the world. With a regional mortality rate of 15.6 per 100,000 inhabitants in 2016, RTIs cause more than 150,000 deaths per year or 11% of global road traffic deaths. These average mortality rates hide large disparities between sub-regions, countries and within countries. Countries in Latin America (Figure 1) have some of the highest road traffic injury mortality rates in the world. 
In the Americas region, vulnerable road users – motorcyclists, pedestrians and cyclists – make up more than half of all road traffic deaths.16 In almost all Latin American countries there has been a well-documented increase in motorcyclists and motorcycle-related deaths between 1998 and 2010, 17 but of concern too is the high incidence of pedestrians and cyclists deaths particularly in Meso-American countries where they account for one-third of deaths.18  These vulnerable road users are at particularly high risk of injury and death if they are involved in high-speed collisions with other vehicles, in particular in urban areas. In fact, the chances of survival for an unprotected pedestrian or cyclist diminishes rapidly above 30 km/h.19,20  To maximize the road safety and benefits from non-motorized transportation there needs to be a strong focus in urban areas on reducing speed limits and introducing traffic calming measures, separating various modes of traffic and enforcing road safety laws.21,22 Equitable public transportation systems that provide frequent and comprehensive service can also potentially improve road safety by reducing personal motorized vehicle traffic.23,24 This would make traffic safer for all road users while at the same time lead to more people walking and cycling. 
In Latin America, all countries, except Mexico and Venezuela, have a national speed law. Only seven countries, however, have urban speed laws of 50km/h or less and only three of these countries meet WHO’s definition of a “good urban speed law”.18 Fourteen countries have policies to encourage walking and cycling which includes separating vulnerable road users from fast moving traffic and safe crossings for pedestrians and cyclists (Table 1). 
At the start of the COVID-19 pandemic many countries around the world went into lockdowns which involved various levels of travel restriction. Many countries in Latin America closed their borders, stopped international travel, restricted local travel except for essential workers and implemented public health measures such as social distancing and mask wearing. 
As a result, dramatic changes in mobility patterns were observed followed by legislative and infrastructure responses. Mobility patterns documented by Google through the COVID-19 Community Mobility Reports 25 included reductions in motor vehicles on the roads and consequently fewer road traffic deaths.  In Peru, for example, coroner data showed a dramatic reduction in road traffic injuries of 12.22 per million men per month and 3.55 deaths per million women per month10 following lockdown. Countries further afield, like South Africa also saw road traffic collisions decreased by 74% during the hard lockdown 26 but this has not been the case in all countries some of which have seen increases in speed-related collisions. 13, 14
Reducing noncommunicable diseases
More than 3 million people worldwide die prematurely every year due to noncommunicable diseases (NCDs) associated with inactivity.27,28  Increasing active transport and other forms of exercise, in addition to other lifestyle changes, have the potential to reduce these high levels of NCDs. 
Latin America has seen a dramatic increase in overweight and obesity levels in the last decade.16 In fact, 81% of all deaths in the region are due to noncommunicable diseases linked to obesity such as cardiovascular disease, cancer and diabetes.16 
Regular exercise is good for both physical and mental health. It has been shown to reduce the risk of more than 25 chronic diseases and increase longevity.29 And walking and cycling can be readily integrated into people’s busy lives.30
As an immediate infrastructural response for the need to physically distance during COVID-19, multiple cities put in place popup cycle lanes, closed roads to encourage walking and cycling and adopted one-way sidewalks. Argentina, Colombia and Mexico opened kilometres of new bike lanes. In Bogotá, 85 kilometres of new cycle lanes was put in place resulting in a 100% increase in cycle trips in the city.31 Similarly, in Buenos Aires, where half of the commutes are less than 5km long, the city responded to the need for more cycling routes by implementing 60km of new, widened cycle paths.32 According to official surveys, the number of trips carried out by bicycle in the city of Buenos Aires increased in every observed point, with differences ranging from 29% to 114%.33
Improving respiratory health
Poor air quality is a serious threat around the world accounting for some 7 million premature deaths every year.34 Over 4 million of these deaths annually are directly related to ambient air pollution.35 In fact, the largest increases in risk exposure between 2010 and 2019 included ambient particulate matter pollution.  Walking and cycling are clean transportation modes that have zero emissions (both air pollutants and greenhouse gases) and emit minimum noise but these activities may be more exposed to pollution. However, the overall benefits of non-motorized transport outweigh their risks.36
The Salud Urbana en America Latina 37 project characterized particulate matter (PM2.5) levels in 366 Latin American cities and found that 58% of the study population live in areas where pollution levels are well above WHO’s threshold of 10μg/m3.38 In fact, 95% of the people living in the 10 largest cities included in the study – over 100 million people – live with air pollution levels well above the WHO limit. These high levels can be attributed, in part, to traffic density while urban areas with bus rapid transit systems showed lower levels of ambient PM2.5 .38
During COVID-19 lockdowns, the Inter-American Development Bank Coronavirus Impact Dashboard showed the dramatic reductions in PM2.5 when compared with the same period in 2019 in major Latin American cities.39 However, in many low-income countries, economic growth has been linked with exacerbations in air pollution emissions. Early evidence from 34 countries indicates that the unparalleled reduction in global economic and transport activity caused by the COVID-19 lockdown has resulted in the lowering of nitrogen dioxide and particulate matter by 60% and 31%, respectively.40
Reducing inequities 
In many low-income countries, people walk or cycle out of necessity - either because they don’t own a motor vehicle or because they cannot afford public transport. However, this is not usually the case in most middle- and high-income countries where walking and cycling is either a mobility choice or recreational activity.41, 42
Lack of access to jobs and services is one of the most significant determinants of poverty. Walking and cycling provide promising options to provide access and opportunity to work, education, food, health, etc at low cost and with substantial co-benefits but they need to be available, safe and attractive.43
Socioeconomic conditions are also important determinants of transport mode and its impact on population health in Latin America. In São Paulo (Brazil), the more educated are more likely to walk.44 Similarly, in Chile, the prevalence of active commuting is associated with lower socioeconomic status and lower physical inactivity.45
Urban design and transportation infrastructure can also have as substantial impact on commute mode choice as household income. A study of the 100 largest urban areas in Mexico showed that people in denser urban areas with jobs concentrated there were less likely to drive, as well as in cities with more public transportation options.42
While some countries have begun to address transport inequities, the elderly, women, disabled and children tend to be overlooked. It is thus important to ensure that investments in walking and cycling environments are made in rural communities as well as urban settings to ensure equitable access to safe active transport options for these vulnerable groups. Given the increasingly aging population in the region, it is especially important to target policies and programmes aimed at promoting healthy aging. As opposed to motorcycle users where younger males have a higher burden of mortality, older populations experience the highest burden of pedestrian death throughout the Region.46

The journey to school for children is an excellent example of how the gap can be narrowed. Children who use non-motorized forms of transportation to get to school tend to be better prepared for the day of learning ahead 47 and walking or cycling in and of itself is a learning opportunity.48  The streets need to be safe and clean to support the physical activity needs of children and embed good, lifelong habits. However, most streets are not designed with children in mind and therefore can be hostile and unsafe. Designing streets for children 49 – an approach that puts people rather than vehicles first by focusing on their specific needs – will encourage more students to walk or cycle to school and other places of education thereby reducing road traffic collisions and noise pollution because there are less cars on the road. The “Safe Latin American Children in Traffic Program” is an example of a project where a non-governmental organisation, Fundacion Gonzalo Rodriguez (FGR), has led the way in improving the safety and mobility of school children in Argentina. Through a combination of observational studies of risky behaviours among child pedestrians and infrastructural surveys using the iRAP Star Rating for Schools app in five cities in Argentina, FGR identified that a large proportion of children walked to school and exhibited risk-taking behaviours such as not using the designated crosswalks or crossing mid-block. As a result of effective advocacy and dissemination of these findings with key stakeholders the programme actively garnered strong commitment from the local authorities in prioritising child road safety in the public agenda and resulted in infrastructural modifications being undertaken in the cities.50
These heterogeneous relationships between income and active transport reveal the importance of understanding local needs.
Discussion
There has been an unprecedented global change in mobility patterns since the onset of COVID-19. Latin American communities responded to limit the spread of the virus and huge demands were placed on healthcare services and shops supplying essential services and food items. Governments restricted population movement as much as possible limiting gatherings in public spaces and reducing public transport. These measures were effective at reducing population mobility and led to lower rates of transmission of COVID-19 51,52 though, as noted, these policies may have other long-term consequences and benefits for transportation and road safety in the Latin America region.
As the transition to a “new normal” progresses with the lifting of restrictions and subsequent changes in the movement of people and goods, it is paramount that due attention is given to not only reinvesting in safer, economically viable public transport systems but also in rebalancing the different modes of transport and promoting the positive gains that have been incurred as a result of reduced car dependency (in some countries) and increased safe walking and cycling. The epidemic has highlighted that it is eminently possible for cities and countries to rapidly modify or put in place new transportation policies and practices therefore the time is ripe to focus these efforts on reducing road traffic injuries. 
Some of the most effective responses seen in Latin America have been infrastructural and policy changes. Modifying curb space and traffic lanes by means of banning motor vehicles and reallocating them to non-driving activities such as walking and cycling, putting in temporary barriers using cones, gates, and other dividers have also been popular in many cities. Good examples are the Colombian city of Bogotá, which took the opportunity to expand pre-COVID-19 actions to promote non-motorized transport by putting in place 85km of new bike lanes 31 and the cities of Salta and Rosario in Argentina, which added 22km and 34km respectively to their pre-existing bike lane networks.53 The city of Buenos Aires developed a plan to add 60km of new cycle lanes on selected avenues, which in turn required reducing speeds from 60km/h to 50km/h, providing safe intersections and loading and unloading zones within the design.31
Several countries took the opportunity to change posted speed limits or general limits within a city in order to protect vulnerable road users from road traffic collisions. The cities of Bogotá (Colombia) and Santa Fe (Argentina) opted to tackle speed firstly by adopting a default 50km/h limit for the whole city, while latter establishing specific 30km/h zones.54 Yet other countries opted for incentives to encourage active transport: Peru made bicycles more affordable by releasing subsidies to foster local production of cheap bicycles for the broader population. 
The impact of all these changes on road safety has been documented in many cities, but the co-benefits have been less conspicuous. The global community is, however, paying more attention to the issue: the Stockholm Declaration, for example, encourages countries to “speed up the shift toward safer, cleaner, more energy efficient and affordable modes of transport and promote higher levels of physical activity such as walking and cycling as well as integrating these modes with the use of public transport to achieve sustainability” 55 while the 6th UN Road Safety Week (17-23 May 2021) called for ‘Streets for Life’ by encouraging cities to put in place 30km/h speed zones in areas where there is potential for conflict with vulnerable road users (https://www.unroadsafetyweek.org/en/home). 
Conclusion
The COVID-19 pandemic offers an unlikely opportunity to advance a range of UN sustainable development goals related to the transport sector: SDG 1 on ending poverty, SDG 3 on ensuring healthy lives and wellbeing – including road traffic deaths by 50% by 2030 – SDG 8 on productive employment and decent work for all, SDG 9 on infrastructure, SDG 10 on reduced inequalities and SDG 11 on making cities inclusive, safe, resilient and sustainable. Several cities around the world have growing interest in active transport, enhancing wellbeing of its citizens. Active modes offer the most value for investment and their diversity enables the social distancing, a challenge with public transport. 
However, quantified case studies are needed to have a comprehensive understanding of the impact and challenges of active transport in context. The connections between active transportation and health are complex and go beyond what is usually conceived by decision makers and the general public. Often those missing links end up overshadowing the needs for specific subpopulations. Researching behavioural effects of temporary infrastructure projects will be of importance, considering social inclusion and gender equality.
REFERENCES
[bookmark: _ENREF_1]1.	Organisation for Economic Co-operation and Development. Re-spacing Our Cities For Resilience. Paris, France: OECD International Transport Forum; 2020 [cited 28 April 2021]. Available from: https://www.itf-oecd.org/sites/default/files/respacing-cities-resilience-covid-19.pdf 
[bookmark: _ENREF_2]2.	Combs TS, Pardo CF. Shifting streets COVID-19 mobility data: Findings from a global dataset and a research agenda for transport planning and policy. Transportation Research Interdisciplinary Perspectives. 2021;9:100322. https://doi.org/10.1016/j.trip.2021.100322 
[bookmark: _ENREF_3]3.	National Association of City Transportation Officials. Streets for pandemic response and recovery – Playbook. New York: NACTO; 2020 [cited 28 April 2021] Available from: https://www.theurbanist.org/2020/05/26/nacto-drops-pandemic-playbook/ 
[bookmark: _ENREF_4]4.	World Health Organization. Moving around during the COVID-19 outbreak. Copenhagen, Denmark, WHO Regional office for Europe, 2020 [cited 28 April 2021]. Available from: https://who.canto.global/b/OTOAA 
[bookmark: _ENREF_5]5.	Grimm M, Treibich C. Socio-economic determinants of road traffic accident fatalities in low and middle income countries. International Institute of Social Studies of Erasmus University (ISS), The Hague, ISS Working Papers - General Series. 2010 [cited 28 April 2021]. Available from: https://repub.eur.nl/pub/19841/ 
[bookmark: _ENREF_6]6.	Saeednejad M, Sadeghian F, Fayaz M, Rafael D, Atlasi R, Kazemzadeh Houjaghan A, et al. Association of Social Determinants of Health and Road Traffic Deaths: A Systematic Review. Bull Emerg Trauma. 2020;8(4):211-7. https://doi.org/10.30476/beat.2020.86574 
[bookmark: _ENREF_7]7.	Katrakazas C, Michelaraki E, Sekadakis M, Yannis G. A descriptive analysis of the effect of the COVID-19 pandemic on driving behavior and road safety. Transportation Research Interdisciplinary Perspectives. 2020;7:100186. https://doi.org/10.1016/j.trip.2020.100186 
[bookmark: _ENREF_8]8.	Qureshi AI, Huang W, Khan S, Lobanova I, Siddiq F, Gomez CR, et al. Mandated societal lockdown and road traffic accidents. Accident Analysis & Prevention. Epub 2020 Sep 7;146:105747. https://doi.org/10.1016/j.aap.2020.105747 
[bookmark: _ENREF_9]9.	Morris D, Rogers M, Kissmer N, Du Preez A, Dufourq N. Impact of lockdown measures implemented during the Covid-19 pandemic on the burden of trauma presentations to a regional emergency department in Kwa-Zulu Natal, South Africa. African journal of emergency medicine. 2020;10(4):193-6. https://doi.org/10.1016/j.afjem.2020.06.005   
[bookmark: _ENREF_10]10.	Calderon-Anyosa RJ, Kaufman JS. Impact of COVID-19 lockdown policy on homicide, suicide, and motor vehicle deaths in Peru. Prev Med. 2021;143:106331. https://doi.org/10.1016/j.ypmed.2020.106331 
[bookmark: _ENREF_11]11.	Sahoo PK, Mangla S, Pathak AK, Salãmao GN, Sarkar D. Pre-to-post lockdown impact on air quality and the role of environmental factors in spreading the COVID-19 cases-a study from a worst-hit state of India. International journal of biometeorology. 2021;65(2):205-22. https://doi.org/10.1007/s00484-020-02019-3 
[bookmark: _ENREF_12]12.	Nomura S, Kawashima T, Yoneoka D, Tanoue Y, Eguchi A, Gilmour S, et al. Trends in deaths from road injuries during the COVID-19 pandemic in Japan, January to September 2020. Injury Epidemiology. 2020;7(1):66. https://doi.org/10.1186/s40621-020-00294-7 
[bookmark: _ENREF_13]13.	Inada H, Ashraf L, Campbell S. COVID-19 lockdown and fatal motor vehicle collisions due to speed-related traffic violations in Japan: a time-series study. Inj Prev. 2021;27(1):98-100. https://doi.org/10.1136/injuryprev-2020-043947 
[bookmark: _ENREF_14]14.	Doucette ML, Tucker A, Auguste ME, Watkins A, Green C, Pereira FE, et al. Initial impact of COVID-19's stay-at-home order on motor vehicle traffic and crash patterns in Connecticut: an interrupted time series analysis. Inj Prev. 2021;27(1):3-9. http://dx.doi.org/10.1136/injuryprev-2020-043945 
[bookmark: _ENREF_15]15.	World Health Organization. Global status report on road safety 2018. Geneva: WHO; 2018 [cited 28 April 2021]. Available from: https://www.who.int/publications/i/item/9789241565684 
[bookmark: _ENREF_16]16.	Pan American Health Organization. Core Indicators 2019: health trends in the Americas. Washington DC; PAHO; 2019 [cited 28 April 2021]. Available from: https://iris.paho.org/handle/10665.2/51542 
[bookmark: _ENREF_17]17.	Rodrigues EM, Villaveces A Fau - Sanhueza A, Sanhueza A Fau - Escamilla-Cejudo JA, Escamilla-Cejudo JA. Trends in fatal motorcycle injuries in the Americas, 1998-2010. International Journal of Injury Control and Safety Promotion, 2014;21(Issue2):170-180. https://doi.org/10.1080/17457300.2013.792289 
[bookmark: _ENREF_18]18.	Pan American Health Organization. Status of road safety in the Region of the Americas. Washington DC: PAHO; 2019 [cited 28 April 2021]. Available from: https://iris.paho.org/handle/10665.2/51088 
[bookmark: _ENREF_19]19.	Organisation for Economic Cooperation and Development. Towards Zero: Achieving Ambitious Road Safety Targets through a Safe System Approach. Paris, France: OECD; 2008 [cited 28 April 2021]. Available from: http://www.internationaltransportforum.org/Pub/pdf/08TowardsZeroE.pdf 
[bookmark: _ENREF_20]20.	Organisation for Economic Cooperation and Development. Speed and Crash Risk. Paris: OECD International Transport Forum; 2018 [ cited 28 April 2021]. Available from: https://www.itf-oecd.org/sites/default/files/docs/speed-crash-risk.pdf 
[bookmark: _ENREF_21]21.	World Health Organization. Save LIVES: A road safety technical package. Geneva, Switzerland: World Health Organization; 2017 [cited 28 April 2021]. Available from: https://apps.who.int/iris/rest/bitstreams/1083500/retrieve 
[bookmark: _ENREF_22]22.	Litman TA. Economic value of walkability. Victoria Transport Policy Institute Canada; 2017. https://doi.org/10.3141/1828-01 
[bookmark: _ENREF_23]23.	Morency P, Strauss J, Pépin F, Tessier F, Grondines J. Traveling by Bus Instead of Car on Urban Major Roads: Safety Benefits for Vehicle Occupants, Pedestrians, and Cyclists. Journal of Urban Health. 2018;95(2 March):196-207. https://doi.org/10.1007/s11524-017-0222-6  
[bookmark: _ENREF_24]24.	BecerraI JM, Reis RS, Frank LD, Ramirez-Marrero FA, Welle B, Cordero EA, et al. Transport and health: a look at three Latin American cities. Cad Saude Publica. 2013;29(4):654-66. https://doi.org/10.1590/S0102-311X2013000400004 
[bookmark: _ENREF_25]25.	Google COVID-19 Community Mobility Reports 2020. GoogleLLC. [cited 28 April 2021] Available from: https://www.google.com/covid19/mobility/ 
[bookmark: _ENREF_26]26.	Navsaria P, Nicol A, Parry C, Matzopoulos R, Maqungo S, Gaudin R. The effect of lockdown on intentional and non-intentional injury during the COVID-19 pandemic in Cape Town, South Africa: A preliminary report. South African Medical Journal. 2021;111(2):110-3. https://doi.org/10.7196/SAMJ.2021.v111i2.15318 
[bookmark: _ENREF_27]27.	Warburton DE, Bredin SS. Health benefits of physical activity: a systematic review of current systematic reviews. Current opinion in cardiology. 2017;32(5):541-56. https://doi.org/10.1097/hco.0000000000000437 
[bookmark: _ENREF_28]28.	World Health Organization. Global health risks: mortality and burden of disease attributable to selected major risks. Geneva, Switzerland: WHO; 2009 [cited 28 April 2021]. Available from: https://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_Front.pdf 
[bookmark: _ENREF_29]29.	Warburton DER, Bredin SSD. Reflections on Physical Activity and Health: What Should We Recommend? Can J Cardiol. 2016;32(4):495-504. https://doi.org/10.1016/j.cjca.2016.01.024  
[bookmark: _ENREF_30]30.	Kahlmeier S, Götschi T, Cavill N, Castro Fernandez A, Brand C, Rojas Rueda D, et al. Health economic assessment tool (HEAT) for walking and for cycling. Methods and user guide on physical activity, air pollution, injuries and carbon impact assessments. Copenhagen, Denmark, WHO Regional Office for Europe; 2017 [cited 28 April 2021]. Available from: https://www.euro.who.int/__data/assets/pdf_file/0010/352963/Heat.pdf 
[bookmark: _ENREF_31]31.	World Health Organization. Ciclovías Temporales, Bogotá, Colombia [Blog]. Geneva: WHO; 2020 [cited 28 April 2021]. Available from: https://www.who.int/news-room/feature-stories/detail/ciclov%C3%ADas-temporales-bogot%C3%A1-colombia 
[bookmark: _ENREF_32]32.	Rizzon B, Batista, B. Buenos Aires Expands Bike Network to Major Avenues as Part of COVID-19 Response 2020. The City Fix, 9 December 2020 [cited 28 April 2021]. Available from: https://thecityfix.com/blog/buenos-aires-expands-bike-network-to-major-avenues-as-part-of-covid-19-response/ 
[bookmark: _ENREF_33]33.	Cuarentena en Buenos Aires: crece el uso de la bicicleta y es récord en La Ciudad [webpage]. Ciudades, 11 August 2020 [cited 28 April 2021]. Available from: https://www.clarin.com/ciudades/cuarentena-coronavirus-buenos-aires-crece-uso-bicicleta-record_0_5jeUaR-wl.html 
[bookmark: _ENREF_34]34.	 World Health Organization. Healthy environments for healthier populations: Why do they matter, and what can we do? Geneva, Switzerland: WHO; 2019 [cited 28 April 2021]. Available from: https://apps.who.int/iris/rest/bitstreams/1238182/retrieve 
[bookmark: _ENREF_35]35.	World Health Organization. Air pollution [webpage] [cited 28 April 2021]. Available from: https://www.who.int/health-topics/air-pollution#tab=tab_1 
[bookmark: _ENREF_36]36.	Tainio M, de Nazelle AJ, Götschi T, Kahlmeier S, Rojas-Rueda D, Nieuwenhuijsen MJ, et al. Can air pollution negate the health benefits of cycling and walking? Preventive Medicine. 2016(June);87:233-6. https://doi.org/10.1016/j.ypmed.2016.02.002 
[bookmark: _ENREF_37]37.	Quistberg DA, Diez Roux AV, Bilal U, Moore K, Ortigoza A, Rodriguez DA, et al. Building a Data Platform for Cross-Country Urban Health Studies: the SALURBAL Study. Journal of Urban Health. 2019;96(2):311-37. https://doi.org/10.1007/s11524-018-00326-0 
[bookmark: _ENREF_38]38.	Gouveia N, Kephart JL, Dronova I, McClure L, Granados JT, Betancourt RM, et al. Ambient fine particulate matter in Latin American cities: Levels, population exposure, and associated urban factors. Science of the Total Environment, 2021;772(10 June 2021):145035 https://doi.org/10.1016/j.scitotenv.2021.145035  
[bookmark: _ENREF_39]39.	Coronavirus Impact Dashboard [webpage]. Inter-American Development Bank and IDB Invest, 2020 [cited 28 April 2021]. Available from: www.iadb.org/coronavirus-impact-dashboard 
[bookmark: _ENREF_40]40.	Venter ZS, Aunan K, Chowdhury S, Lelieveld J. COVID-19 lockdowns cause global air pollution declines. Proceedings of the National Academy of Sciences. 2020;117(32):18984. https://doi.org/10.1073/pnas.2006853117 
[bookmark: _ENREF_41]41.	Koehl A. Urban transport and COVID-19: challenges and prospects in low- and middle-income countries. Cities & Health. 2020 (ahead of print):1-6. https://doi.org/10.1080/23748834.2020.1791410 
[bookmark: _ENREF_42]42.	Guerra E, Caudillo C, Monkkonen P, Montejano J. Urban form, transit supply, and travel behavior in Latin America: Evidence from Mexico's 100 largest urban areas. Transport Policy. 2018;69:98-105. https://doi.org/10.1016/j.tranpol.2018.06.001 
[bookmark: _ENREF_43]43.	Smith M, Hosking J, Woodward A, Witten K, MacMillan A, Field A, et al. Systematic literature review of built environment effects on physical activity and active transport–an update and new findings on health equity. International Journal of Behavioral Nutrition and Physical Activity. 2017;14(1):158. https://doi.org/10.1186/s12966-017-0613-9 
[bookmark: _ENREF_44]44.	Florindo AA, Barbosa JPdAS, Barrozo LV, Andrade DR, de Aguiar BS, Failla MA, et al. Walking for transportation and built environment in Sao Paulo city, Brazil. Journal of Transport & Health. 2019(December);15:100611. https://doi.org/10.1016/j.jth.2019.100611 
[bookmark: _ENREF_45]45.	Waddell H, Rodríguez-Rodríguez F, Garrido-Mendez A, Diaz-Martinez X, Poblete-Valderrama F, Petermann-Rocha F, et al. Prevalence and patterns of active commuting according to socio-demographic factors in the Chilean population. Journal of Transport & Health. 2019(September);14:100615. https://doi.org/10.1016/j.jth.2019.100615 
[bookmark: _ENREF_46]46.	Villaveces A, Sanhueza A, Henríquez Roldán CF, Escamilla-Cejudo JA, Rodrigues EM. Transport modes and road traffic mortality in the Americas: Deaths among pedestrian and motorcycle users through the lifespan. International journal of injury control and safety promotion. 2020;28(1):103-12. https://doi.org/10.1080/17457300.2020.1858112 
[bookmark: _ENREF_47]47.	Mackett R, Brown B, Gong Y, Kitazawa K, Paskins J. Children's independent movement in the local environment. Built environment. 2007;33(4):454-68. http://www.jstor.org/stable/23289819   
[bookmark: _ENREF_48]48.	Marzi I, Reimers AK. Children’s Independent Mobility: Current Knowledge, Future Directions, and Public Health Implications. International Journal of Environmental Research and Public Health. 2018;15(11):2441. https://doi.org/10.3390/ijerph15112441 
[bookmark: _ENREF_49]49.	National Association of City Transportation Officials. Designing streets for kids. New York: NACTO; 2020 [ cited 28 April 2021]. Available from: https://globaldesigningcities.org/publication/designing-streets-for-kids/ 
[bookmark: _ENREF_50]50.	Entornos Escolares Seguros en Guaymallén, Argentina [webpage]. Argentina, Gonzalo Rodrigues Foundation, 29 February 2020 [cited 28 April 2021]. Available from: https://www.gonzalorodriguez.org/es/noticia/entornos-escolares-seguros-en-guaymallen-argentina/
[bookmark: _ENREF_51]51.	Kephart JL, Delclòs-Alió X, Bilal U, Sarmiento OL, Barrientos-Gutiérrez T, Ramirez-Zea M, et al. The impact of population mobility on COVID-19 incidence and socioeconomic disparities at the sub-city level in 314 Latin American cities. medRxiv 2021.04.13.21255413 (preprint), https://doi.org/10.1101/2021.04.13.21255413. 
[bookmark: _ENREF_52]52.	Gozzi N, Tizzoni M, Chinazzi M, Ferres L, Vespignani A, Perra N. Estimating the effect of social inequalities on the mitigation of COVID-19 across communities in Santiago de Chile. Nature Communications. 2021;12(1):2429. https://doi.org/10.1038/s41467-021-22601-6 
[bookmark: _ENREF_53]53.	Avanzan los trabajos para alcanzar 22 kilómetros de bicisendas y ciclovías [webpage]. Salta municipalidad, 2020 [cited 28 April 2021]. Available from: https://municipalidadsalta.gob.ar/noticias/avanzan-los-trabajos-para-alcanzar-22-kilometros-de-bicisendas-y-ciclovias/
[bookmark: _ENREF_54]54.	Reducir la velocidad en las vías de Bogotá para salvar vidas [webpage]. PAHO, 2020 [cited 28 April 2021]. Available from: https://www.paho.org/es/historias/reducir-velocidad-vias-bogota-para-salvar-vidas
[bookmark: _ENREF_55]55.	Stockholm Declaration: Third Global Ministerial Conference on Road Safety: Achieving Global Goals 2030. Stockholm, Sweden: Swedish Department of Transport; 19-20 February 2020 [cited 28 April 2021]. Available from: https://www.roadsafetysweden.com/contentassets/b37f0951c837443eb9661668d5be439e/stockholm-declaration-english.pdf





Figure 1: Age standardized road traffic death rates in Latin American countries, 2019
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Source: World Health Organization. Global Health Estimates 2019: Deaths by Cause, Age, Sex, by Country and by Region, 2000-2019. Geneva, WHO, 2020 (cited 9 August 2021) Available from: https://www.who.int/data/gho/data/themes/mortality-and-global-health-estimates/ghe-leading-causes-of-death 




Table 1: Laws and policies which encourage walking and cycling in Latin America, 2016
	Country
	National speed law
	Law can be modified
	Urban speed limit
	Enforcement (out of 10)
	Walking & Cycling policies

	Argentina
	Yes
	Yes
	60 km/h
	5
	Yes

	Belize
	Yes
	No
	~ 40 km/h
	4
	No

	Bolivia
	Yes
	Yes
	40 km/h
	3
	Subnational

	Brazil
	Yes
	Yes
	80 km/h
	6
	Yes

	Chile
	Yes
	Yes
	60 km/h
	5
	Subnational

	Colombia
	Yes
	Yes
	80 km/h
	5
	No

	Costa Rica
	Yes
	No
	50 km/h
	4
	Subnational

	Cuba
	Yes
	No
	50 km/h
	7
	No

	Dominican Republic
	Yes
	No
	60 km/h
	6
	Yes

	Ecuador
	Yes
	Yes
	60 km/h
	7
	Yes

	El Salvador
	Yes
	No
	50 km/h
	6
	Yes

	Guatemala
	Yes
	Yes
	60 km/h
	4
	Subnational

	Honduras
	Yes
	No
	−
	6
	No

	Mexico
	Yes*
	Yes
	20-70 km/h
	4
	Yes

	Panama
	Yes
	No
	80 km/h
	4
	Subnational

	Paraguay
	Yes
	Yes
	50 km/h
	4
	Subnational

	Peru
	Yes
	Yes
	60 km/h
	1
	Yes

	Uruguay
	Yes
	Yes
	45 km/h
	6
	Yes

	Venezuela
	No
	No
	−
	−
	No


Note: * Mexico does not have a national law per se but >80% of States do have a speed law
Source: modified from Pan American Health Organization. Status of road safety in the Region of the Americas. Washington DC: PAHO; 2019 [cited 28 April 2021]. Available from: https://iris.paho.org/handle/10665.2/51088
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