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Abbreviations and Acronyms 

 

ABBREVIATIONS AND ACRONYMS 

Non-communicable diseases NCD’s 

Body Mass Index  BMI 

Physical activity PA 

Leisure-time physical activity  LTPA 

Cardiorespiratory fitness CRF 

Moderate-intensity physical activity MPA 

Vigorous intensity physical activity VPA 

Moderate-to-vigorous physical activity  MVPA 

light-intensity or short bouts of moderate-to-

vigorous physical activity 

LSBPA 

Atlanta Streets Alive ASA 

Academia da Cidade program  ACP 

Socioeconomic strata SES 

International Physical Activity Questionnaire  IPAQ 

System for Observing Play and Recreation in 

Communities  

SOPARC 
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Glossary 

 Ciclovias (Open Streets): Multisectoral community-based programs that promote the 

use of public space by closing streets to motorized vehicles temporarily and to open them 

to people, allowing free, unrestricted access to various forms of physical activity, 

recreation and socialization.1,2 Ciclovias have been called Open Streets in the US. 

 

 Recreovia: Community-based program conducted in the city of Bogota, Colombia in 

which PA classes (e.g., aerobics, dance, yoga) are provided for free by trained instructors 

in public spaces, especially at public parks. 

 

 Academia da Cidade program (ACP):  A government-funded community-based 

program in the city of Recife, in northeastern Brazil, that provides supervised leisure-time 

physical activity for community members in public spaces (e.g., parks, beaches, and 

recreation centers). 

 

 Accelerometer: Device that records body acceleration minute to minute, providing 

detailed information about the frequency, duration, intensity, and patterns of movement. 

Counts from accelerometers are used to estimate energy expenditure. An accelerometer 

records acceleration 30 times per second, which is then converted to electrical signals 

representing the volume and intensity of movement or COUNTS. 

 

 Epoch: The accelerometer collects (samples) acceleration data 30 times every second 

and subsequently sums them across a period of time, referred to as an “epoch.” A 60s 

epoch means that the device will sum the acceleration signal counts collected over 1 

minute (30 times per second x 60 seconds = 1800 counts) and output that value as a 

COUNT. It is recommended to use 60 second epochs for adults and seniors.3 

 

 Applicability of public health interventions: The extent to which the implementation of 

an intervention is feasible in specific settings and contexts. Synonym of feasibility. 
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 Transferability of public health interventions:  The extent to which an applicable 

intervention is effective in specific settings and contexts. 

 Translation of public health interventions: defined as the adaptation and integration of 

an intervention to suit the needs of a new setting. 
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Chapter 1: Introduction and Statement of Purpose 

Background and Problem Statement 

Physical inactivity has become a pandemic, with extensive negative health, economic, 

environmental, and social consequences globally.4 Evidence has shown that physical inactivity is 

a leading cause of death worldwide and contributes significantly to the burden of non-

communicable diseases (NCDs).4,5 It is estimated that 6–10% of the major NCDs including 

coronary heart disease, type 2 diabetes, and breast and colon cancers can be attributed to 

inactivity worldwide.5  In the US, NCDs are the leading causes of death and disability, affecting 

half of the adult population.6 Ethnic minorities such as Hispanics are disproportionally affected 

by NCDs in the US.7  In contrast to the so-called “Hispanic Paradox”, a term used to describe 

Hispanics’ projected longer life expectancy and lower overall mortality despite potential barriers 

to good health,8 Hispanics living in the US have higher death rates from diabetes, chronic liver 

disease, hypertension, and hypertensive renal disease than Whites.8 Hispanics in the US have the 

second highest prevalence of obesity (39%) after Blacks.7 Although recent studies have shown 

that mortality in Hispanics living in the US remains lower compared to other ethnicities, 

morbidity is higher, especially rates of comorbid conditions including high cholesterol, obesity, 

and hypertension.9,10 Emerging evidence suggests that the perception that Hispanics are less 

susceptible to NCDs and their risk factors is misleading.11   

Despite growing evidence on the importance of physical inactivity, its prevalence remains high 

worldwide.4,12. The region of the Americas has the highest levels of physical inactivity in the 

world, with notable differences in magnitude and prevalence  among countries in this region.13 

For instance, surveillance data from the US indicates that 79% of adults do not engage in 
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sufficient physical activity (PA) to obtain health benefits,14 and 30% of them do not engage in 

any leisure-time physical activity (LTPA).15 Surveillance data from two countries in Latin 

America, Colombia and Brazil, indicate that 47% and 23% of adults, respectively, do not engage 

in sufficient overall PA, and 81% and 77%, respectively, do not engage in adequate LTPA.16,17 

Regardless of the differences in the magnitude of inactivity by domain (i.e., LTPA, occupational, 

transportation, and overall PA) among countries in the region, the US, Colombia, and Brazil 

share important disparities when population subgroups are compared.  Among these three 

nations, inactivity disproportionally affects the poor, the less educated, and women.16,18,19 

Disparities in the burden of physical inactivity are also present, whereby ethnic minorities in the 

US, such as Hispanics, are disproportionally affected.7 Compared to Whites, a greater proportion 

of Hispanics (57% ) do not meet the PA recommendations15 (accumulation of at least 150 

minutes of moderate activity, or 75 minutes of vigorous activity, or an equivalent combination of 

moderate-to-vigorous physical activity (MVPA), per week).23 Furthermore, Hispanics have the 

highest level of self-reported inactivity during leisure time (39%).15 Hispanic women have the 

highest prevalence of self-reported inactivity in leisure time among all ethnic groups.20 Thus, 

despite the higher level of self-reported LTPA in the US population, Hispanics in the US show a 

more similar pattern of LTPA to those observed in Colombia and Brazil.  

In contrast to self-reported data, results from recent studies 21,22 ,23 have found that a subgroup of 

Hispanics in the US, Mexican-Americans, have higher PA counts by minute compared to any 

other ethnicity, making them the most active subgroup of all ethnicities when PA is assessed 

objectively with accelerometers.21,22,23 Nonetheless, almost the entire variance in activity counts 

for Mexican-Americans is due to differences in light-intensity or short bouts of moderate-to-

vigorous PA (LSBPA),23 which is attributed to occupational PA.23 LSBPA may be associated 
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with less sedentary time and may therefore provide some health benefits, but it may not represent 

sufficient intensity to increase cardiorespiratory fitness (CRF).23 Research has consistently 

established an inverse association between high levels of CRF and major adverse health 

outcomes including cardiovascular disease mortality, coronary heart disease, and hypertension.24 

25,26 Such an inverse association has been found to have a steep dose-response gradient across 

fitness groups, 27 indicating greater benefits for higher levels of CRF. In addition to age, sex, and 

genetics, PA and exercise training are primary determinants of CRF in addition to other factors.26  

Literature Review 

Physical activity to obtain health benefits.  Given the strong epidemiologic evidence on 

the benefits of regular PA, scientists from the US,28 UK,29 Australia,30 and the World Health 

Organization31 have issued PA guidelines stating that significant health benefits can be accrued 

through the accumulation of at least 150 minutes of moderate activity, or 75 minutes of vigorous 

activity, or an equivalent combination of MVPA, per week.32 Individuals can engage in the 

recommended amount of MVPA in different domains including occupation, transportation, and 

leisure time.33 Some evidence suggests that greater benefits can be obtained with leisure-time 

physical activity (LTPA) compared to other domains, especially in outcomes such as all-cause 

mortality34 and coronary heart disease.33 For instance, results from a large cohort study revealed 

a greater reduction in mortality for individuals engaging in vigorous exercise and moderate-to-

vigorous LTPA than for those engaging in moderate activities of daily living, transportation, and 

walking.34 LTPA has also been associated with additional health and psychosocial benefits 

including improved mental health35 and quality of life,35 and increased social interactions, social, 

and social cohesion.36,37  



7 
 

Interventions to promote PA in whole populations.  The expanding evidence on the 

importance of PA for population health, has been accompanied by public health efforts to 

increase PA in whole populations through the dissemination and implementation of PA programs 

and strategies.38,39,40 Systematic reviews on PA interventions, such as the US Guide to 

Community Preventive Services (Community Guide),39 have demonstrated strong evidence on 

the effectiveness of community-based PA interventions, including behavioral and social 

interventions, campaigns and informational approaches, and policy and environmental 

modifications.38,39 Given that community-based interventions are implemented population-wide, 

they are inclusive, can reach individuals at different levels of risk, and can be designed to affect 

environmental and social conditions beyond the reach of clinical services and outside of an 

individual’s control.41 

Community-based interventions in public spaces.  The concept of public open space 

comprises a variety of spaces within the urban environment that are readily and freely accessible 

to the wider community, and are intended primarily for recreation purposes.42 Examples of 

public open spaces include parks, green areas, squares or plazas, main streets and 

beaches.42,43Access and quality to public spaces are associated with social and health benefits 

including the improvement of aspects of social capital such as social cohesion and social 

interaction, and social inclusion,44 equity,44 physical and mental health.45 Public spaces 

contribute to creating a sense of attachment of individuals  to their locality and facilitate the 

development of community ties by providing opportunities for people to mixing with others.44 

Public spaces also provide a platform of not only personal and cultural exchange, but also 

economic exchange of goods and services which promote sustainable and vibrant cities.44 
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Public open spaces can influence transportation and recreation physical activity by 

providing access and opportunity for individuals to engage in various types of leisure-time 

physical activity and in active travel (walking, cycling, or using public transport).43Specific 

attributes of public spaces have been associated with increased physical activity. Some of these 

attributes  include proximity, attractiveness,46 larger size,46 safety, amenities, and aesthetics.43 

Thus, the implementation of community-based interventions to increase PA in adequate public 

spaces can greatly impact not only health-related outcomes but also important social outcomes 

that are critical, especially for vulnerable communities. 

Scholars in Latin America have increasingly focused on the implementation and 

evaluation of the effectiveness of community-based interventions to increase PA in public 

spaces. As an example, recent systematic reviews of PA interventions have assessed the 

applicability of the US Community Guide in this region.40,47 The reviews identified innovative 

and promising community-based approaches to increase PA that combined the use of available 

environmental resources such as public spaces, community-wide planning and policy 

interventions, and social support approaches.47,48 Two of the promising programs identified in 

this review include: (1) Ciclovias and (2) physical activity classes in public spaces (PA classes). 

Ciclovias (Open Streets).  Ciclovias are multi-sectoral community-based programs that 

promote the use of public space by temporarily closing streets to motorized vehicles and opening 

them to people, allowing free, unrestricted access to various forms of physical activity, 

recreation, and social interaction.1,2 Preliminary evidence has demonstrated a positive association 

between Ciclovias and public health outcomes including increased PA,1,49,50
 improved social 

capital,49 better air quality,1 enhanced perceptions of safety, and increased equity in access to 

recreational activities by low-income populations.49 Ciclovias have also been shown to be cost-
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beneficial (having greater savings in direct medical costs than dollars invested in the program).51 

Regular Ciclovias in Latin America have been classified as a type of environmental and policy 

intervention in which community-wide planning efforts and policies are implemented to increase 

PA levels.1  The Ciclovias movement has grown exponentially1 into what has been described as a 

“healthy epidemic.”52 In 2012, over 350 Ciclovias were documented in the Americas.52 The 

popularity of Ciclovias has grown rapidly over the past five years in the US, where they have 

been called “Open Streets.”45  

PA Classes in community settings.  PA classes in community settings were one of three 

new intervention categories reflected in the aforementioned systematic review conducted in 

Latin America.47 PA classes are free classes conducted by trained instructors and offered in 

existing public spaces such as parks, community centers, and shopping centers.48 Examples of 

these interventions include the Academia da Cidade program (ACP) in the city of Recife, in 

northeastern Brazil,53 and the Recreovia program in the city of Bogota, in Colombia.48 Despite 

the limited evidence on the effectiveness of the PA classes (low internal validity),47,48 results of 

some emerging studies have revealed significant associations between participation in these 

programs and increased LTPA.53,54 Moreover, such studies have also indicated that PA-classes 

programs are reaching vulnerable populations including low-income individuals and women, 

both of which are in need of increased levels of LTPA and its numerous benefits beyond physical 

health. 48, 55  

Applicability and transferability of Ciclovias and PA-classes programs in 

community settings.  Both Ciclovias and PA classes have expanded rapidly within Latin 

America and in communities within Canada, the US, and Europe, despite sociocultural and 

geopolitical variability between these regions.38 For instance, more than 100 “Open Streets” 
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events have been hosted in various US cities over the past 10 years.56 Early findings from these 

initiatives in US cities demonstrate their potential to increase physical activity,57,58,59,60 promote 

social cohesion,57,60 stimulate neighborhood economies,57,60 and focus attention on inadequate 

infrastructure for active transportation.57,60,61 

PA classes have multiplied rapidly in Latin America. For example, the ACP has been expanded 

to all 185 municipalities in the State of Pernambuco, in the Northeast region of Brazil.62 The 

ACP has also been used as a model for a national PA-classes program in Brazil, with an ongoing 

expansion planned in 4,000 cities.63 Likewise, in Colombia, PA classes have been implemented 

in 32 departments of the country.48 The PA-classes programs have also spread to the US. For 

example, The ACP was adapted and implemented in Latino Communities in San Diego, 

California,64 and PA classes have been implemented in other interventions for Latino women in 

the US.65 Furthermore, following the model of the Ciclovias programs in Latin America, many 

Open Streets programs in the US have incorporated PA classes as associated activity hubs into 

their routes.45 The addition of PA classes serves not only to provide access to places to cycle, 

walk, and jog, but also to offer participants opportunities to engage in less common modes of PA 

such as yoga and dance classes.57  

The rapid dissemination of both the Ciclovias and the PA classes suggests that these programs 

have a high level of applicability (their implementation is feasible in other settings and 

contexts).66 These programs represent a unique opportunity to inform the translation of research 

into practice48 and to accumulate research-based evidence on existing interventions that already 

have extensive practice-based evidence.48 Practice-based evidence refers to new approaches that 

are promising because they are feasible, acceptable, and potentially effective in real-world 

practice settings.67 Thus, they are worthy of future investments in rigorous research to assess 
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their effectiveness (research-based evidence).68 The applicability of the Ciclovias and the PA-

classes programs and their extensive practice-based evidence illustrate the importance of 

building evidence on the effectiveness and transferability of these interventions into other 

regions, specifically from Latin America to the US. For the purpose of this manuscript, 

transferability is defined as “the extent to which the measured effectiveness of an applicable 

intervention could be achieved in another setting”.66 The growing evidence on the impact of 

Ciclovias and PA-classes programs in promoting PA in Latin America make them promising for 

Hispanic populations living in the US, who would benefit from culturally adapted 

interventions.8,69 Preliminary data on Open Streets have shown a substantial participation of 

ethnic minorities in addition to Non-Hispanic Whites,58,59,60 indicating that these initiatives can 

potentially reach all ethnic groups in the US.  

The need of effectiveness and translation research for community-based 

interventions.  With the growing implementation of community-based interventions on PA, the 

body of literature assessing their impact has also increased.70 Whilst rigorous research methods 

that maximize internal validity are important to determine intervention success, there is also a 

need to assess whether interventions work in the real world (external validity).70 Achieving a 

balance between internal and external validity is imperative to bridge the gap between research 

and practice, ensuring that research investments and findings are relevant to practice and 

policy.70, 71 A combination of evaluation approaches and methodologies assessing community-

based interventions at different stages are necessary to attain this balance. Specifically, for 

Ciclovias and PA classes, the combination of evaluation approaches should address documented 

gaps in the literature including:  
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(1) Lack of evidence of intervention effectiveness. Most of the emerging evidence of intervention 

impact are based on cross-sectional studies.55 This dissertation will address this gap by 

incorporating analysis on pre-and post-measures, and on comparable control groups resulting 

from a natural experiment. Natural experiments are ideal to examine the effectiveness of existing 

interventions, especially those that have been implemented for years in large community settings 

that cannot be manipulated by the researcher.70  

(2) Limited research on implementation and external validity (applicability in the real world).  

To address this gap, this dissertation will assess and document individual and setting-level 

elements of external validity such as reach, representativeness, adoption, and maintenance71 

using the RE-AIM framework. The RE-AIM framework is an evaluation approach that enables 

balance between internal and external validity elements72 by utilizing five factors to assess the 

impact of a community-based intervention: Reach, Effectiveness, Adoption, Implementation, and 

Maintenance.73  

(3) Need for additional studies documenting translation efforts to inform the applicability of 

interventions in new contexts, countries, and regions.71 This dissertation will assess and 

document the translation and adaptation of community-based interventions in public spaces, 

specifically Open Streets and PA-classes programs. Such assessment and documentation are 

needed given the naturally occurring and ongoing expansion of these initiatives among in the 

US.38 Evaluations are crucial to ascertain the applicability of community-based PA interventions 

that have been increasingly adapted from Latin America and implemented in the US. 

Purpose 
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The purpose of this dissertation is to examine the impact of two types of community-based 

interventions to promote LTPA in public spaces and their applicability and transferability from 

the Latin American to the US context. Specifically, three LTPA programs in public spaces will 

be examined: (1) Atlanta Streets Alive (ASA) (the Open Streets initiative inspired by the Bogota 

Ciclovia, hosted in the city of Atlanta, Georgia, US); (2) the Bogota Recreovia (free PA classes 

in community settings in the city of Bogota, Colombia); and, (3) Academia Fit (the PA-classes in 

community settings program adapted from the Brazilian ACP for Latino Communities in San 

Diego, California, US). 

Despite the growth of the Open Streets initiatives in the US, little is known about their impact.57 

Scholars have reiterated the need to conduct consistent evaluations in order to learn more about 

the implementation of these initiatives in the US and to identify correlates for public health 

outcomes.57-60 The proposed study will contribute to the growing knowledge base on Open 

Streets initiatives in the US by evaluating ASA and, consistent with other Open Streets initiatives 

in the US,58-60 the outcomes associated with participation in the events including participants’ 

sociodemographic characteristics, PA, and perceptions of safety and neighborhood social capital 

during the events.  

In addition, this dissertation will address a significant research gap regarding the effectiveness of 

PA classes in community settings.47,48  There have been increasing efforts to assess the 

association between PA-classes programs in Latin America and PA outcomes; however, these 

studies have used cross-sectional data and have relied on self-reported measures of PA.53,74,54 

The proposed study on the Recreovia program improves upon such methodological limitations 

by implementing the first effectiveness evaluation of a PA-classes program in Latin America 

with rigorous design and methodology. The methodology incorporates: (1) the use of pre and 
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post measures; (2) a natural experiment to compare multiple groups including intervention, 

control, and communities where the program has been implemented for more than 10 years; and, 

(3) the use of accelerometer to obtain objective measures of PA.  

 Additionally, this dissertation advances the knowledge base regarding the implementation, 

translation, and transferability of community-based interventions in public spaces from Latin 

America into the US through the use of an evidence-based approach such as the RE-AIM 

framework to assess the translation of the Academia Fit program.  

This dissertation will provide important lessons obtained from a variety of evaluation methods 

used in three community-based programs to increase PA in public spaces. These programs were 

implemented in three different contexts, geographical locations, and target populations, and 

during different implementation stages. 
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Chapter 2: Atlanta Streets Alive: A Movement Building a Culture of Health in an Urban 

Environment 

Andrea Torres, John Steward, Sheryl Strasser, Rodney Lyn, Rebecca Serna, and Christine 

Stauber. JPAH, Volume 13, Issue 1, January 2016 

Abstract: 

Background 

Open Streets are community-based programs that promote the use of public space for physical 

activity, recreation and socialization by closing streets temporarily to motorized vehicles, 

allowing access to pedestrians.  The city of Atlanta hosted its first Open Streets event,   Atlanta 

Streets Alive (ASA), in May 2010. An evaluation of the first five ASA events from May 2010 to 

May 2012 was conducted.  The purpose was to learn about the characteristics of ASA 

participants, the influence of the event on their physical activity, and perceptions of safety and 

neighborhood social capital. 

Methods 

ASA’s evaluation had two components: participant counts and a participant survey. 

Characteristics of participation were compared among the three different events in which surveys 

were conducted using the Pearson χ2 test and F-test as appropriate. 

Results 

The estimated participation at ASA increased from nearly 3,500 (ASA 1-4) to 12,520 (ASA 5). 

The number of events increased to 3 per year for a total of 10 events until 2014. Overall, 19.4 

percent of participants met the weekly PA recommendation during one event.  



16 
 

Conclusions  

The expanding diversity of routes, participants, and sponsorships highlights the potential promise 

such programming offers in terms of establishing an urban culture of health. 

 

Introduction 

Physical inactivity is the fourth leading risk factor for mortality worldwide1 and has recently 

been recognized as a pandemic with extensive adverse health, economic, environmental, and 

social consequences.2  Strong epidemiological evidence has shown the high prevalence of 

physical inactivity globally and its major impact on human health.2 Estimates indicate that 

physical inactivity causes 6–10% of the major non-communicable diseases and 9% of premature 

mortality.3 Despite the growing efforts to promote physical activity (PA) at the population level, 

the challenge of substantially increasing PA around the world persists.2,4 Specifically in the city 

of Atlanta, Georgia (GA)  in the U.S., 53.8% of the adult population in metropolitan Atlanta 

reported not being  physically active at least moderately,79 19% reported no PA in the last 30 

days,80 60.9% were overweight or obese, and 8.7% had diabetes.80 Thus, implementation of 

effective strategies to promote PA should be a priority for public health in Atlanta.4 Approaches 

that impact various ecological levels of influence including individual, environmental and social, 

have been documented to be more effective in increasing PA levels.4,81  

Ciclovias (called Open Streets in the U.S.) are multisectoral community-based programs that 

promote the use of public space by closing streets to motorized vehicles temporarily and to open 

them to people,  allowing free, unrestricted access to various forms of  PA, recreation and 

socialization.82,83The Ciclovias  movement has grown exponentially82 into what has been called a 

healthy epidemic,84 with over 350 Ciclovias documented during 2012 within the Americas.84 
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Similarly, Open Streets has gained popularity within the U.S., where more than 100 events  have 

been hosted over the past five years.85 A recent report from the Robert Wood Johnson 

Foundation (RWJF), identified Ciclovias /Open Streets as promising examples for moving 

toward a Culture of Health (“in which all members of our diverse society are able to lead 

healthier lives now and for generations to come”).86 The report highlights the potential of these 

programs to inspire communities to be active in public spaces, to empower people, and to set the 

foundation for thinking about PA as a social norm by increasing visibility and access to PA 

programs.86 

 Inspired by the Bogota Ciclovia and the Sunday Streets program in San Francisco, U.S.,87 the 

City of Atlanta, hosted its first Open Streets event Atlanta Streets Alive (ASA), in May 2010. For 

this initial event, the City closed 1.5 miles of downtown streets to vehicular traffic for the 

purpose of inviting people to engage in PA.  Since the launch of ASA, ten additional events have 

been held through 2014.88 ASA’s growth is reflected in its increasing number of events and miles 

per year. ASA has also rapidly increased attendance from approximately 5,000 participants in 

2010 to more than 80,000 participants per event in 2014.88  The routes have expanded to include 

other main streets, resulting in an increase in the number of miles of street closings, ranging from 

3 to 5 in 2013 and 2014.88 Such growth suggests that ASA has been a well-received program and 

that it is beginning to achieve sustainability as evidenced by in-kind support, increased 

partnerships, and sponsorships.87,88 

ASA aims to become an environmental and policy intervention as it further establishes itself as a 

standing City program.89 Regular Ciclovia programs in Latin America have been classified as a 

type of environmental and policy intervention in which community-wide planning efforts and 

policies (use of streets and public spaces)  are implemented to increase PA levels.89 ASA’s 
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mission and goals incorporate key components of a Ciclovia conceptual model proposed by 

Sarmiento, et al., (2009).82  The model illustrates the connections between the multiple sectors 

and policies that determine the implementation of a Ciclovia program and its potential public 

health outcomes. These outcomes include PA behavior change, promotion of recreation,  

promotion of businesses along the route, and improvement of   health-related quality of life 

(QOL),  air quality, social and physical environments.82 Preliminary evidence has shown a 

positive association between Ciclovias and public health outcomes including  increased 

PA,82,90,91improved social environments and air quality,82,90 enhanced safety perception, and 

increased equity in access to recreational activities to low-income populations.90  Ciclovias have 

also been shown to be cost-beneficial (having greater savings in direct medical costs than dollars 

invested in the program).92 Most of this evidence hails from Latin America where programs are 

well established and conducted weekly. Scholars in the U.S. have evaluated U.S. “Open Streets” 

initiatives in an effort to strengthen the evidence of public health impact in North America.93,94 

Early findings from  these initiatives demonstrate their potential to increase PA,95,96 to promote 

social cohesion, stimulate neighborhood economies, and focus attention on inadequate 

infrastructure for active transportation.95  

An evaluation committee comprised of Georgia State University (GSU) School of Public Health 

members designed and implemented evaluation of the first five  ASA events (from May 2010 to 

May 2012). The purpose was to learn more about the characteristics of ASA participants, the 

influence of the event on PA levels, as well as perceptions of safety and neighborhood social 

capital during the event.   This paper describes the findings of  the ASA evaluation and 

contributes to the growing knowledge base on Open Streets initiatives in the U.S.95  

Methods 
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The team collected data to be used for the ASA evaluation at five different events (as shown in 

Table 1).  The evaluation protocol was approved by GSU’s Institutional Review Board (IRB 

H10465). ASA’s evaluation consisted of participant counts and a participant survey. Participant 

counts were conducted during all five events. Participant surveys were conducted during three 

events (Table 1).  The protocol and instruments utilized were adapted from existing tools.90,93,97  

Participant counts  

Two count locations were defined for each event based on the length of the route (Table 1) and 

original protocol.97   Four trained observers were positioned at each count location in the middle 

of the street. Tally counters and observation was used to record number of participants and 

participation characteristics including type of activity performed, the apparent gender,  and 

approximate age category.97 Counts were conducted during the first 15 minutes of every hour of 

the event,97 for a total of four count periods.  

Participant survey 

Intercept surveys were conducted as a convenience sample at natural points of the route where 

participants were expected to slow down or stop, thus allowing survey team members to 

approach as many participants as possible.   The survey included 22 questions that assessed five 

components: (1) PA, (2) transportation mode to the event and location of residence, (3) social 

capital and safety perceptions, (4) characteristics of participation and perceptions about the 

event, and (5) demographics (sex, age, race, education, and income) (see supplementary 

information for the complete survey).   

Data Analysis  
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Analysis was performed using IBM SPSS statistics software version 20. First, the count and 

observation data were analyzed by estimating total participation in the event using a previously 

defined formula97 and describing observed demographics (sex and age group –adult or youth). 

Second, descriptive and frequency statistics were computed for survey data to better understand 

the participation and PA characteristics of the ASA participants. Third, demographic 

characteristics of participation were compared among the three different events in which surveys 

were conducted using the Pearson χ2 test and F-test as appropriate.  Two additional PA variables 

were calculated.  First, we classified individuals as meeting recommended PA at ASA (150 

minutes or more of any type of PA reported during the ASA event), or not meeting the 

recommended PA (less than 150 minutes of any type of PA reported during the ASA event).  

This classification was based on the 2008 “Physical Activity Guidelines for Americans,” which 

recommends at least 150 minutes of moderate-intensity or 75 minutes of vigorous-intensity 

aerobic PA each week.28 Second, we classified participants based on total minutes spent 

performing all types of PA at the ASA event.       

Results 

Participant count and observation 

A summary of results of participant counts for the five events is shown in Figure 1. The 

estimated overall participation for all five ASA events was 28,143 participants, ranging from 

1,550 on June 11 2011 (ASA 3) to 12,520 on May 20 2012 (ASA 5). The distribution  of 

observed males and females was consistent in all the events; however there was a slightly higher 

proportion of males (56 and 59%) estimated in ASA 1 and 2 respectively compared to the 

proportion of females (44 and 46%). The majority of participants were estimated to be adults in 
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all the events. Youth accounted for a range of 9 to 15% (as shown in Figure 1).  The activity 

most commonly observed was walking at all five events, followed by cycling.  

Survey data 

A total of 627 participants responded to the survey (150 at ASA 1, 238 at ASA 2, and 239 at 

ASA 5, the events in which we conducted the survey portion of the evaluation protocol). After 

excluding 38 surveys that had incomplete data, from May 2010 to May 2012, 589 surveys were 

included in the analysis.  The sample nearly represented males/females equally. As shown in 

Table 2, the mean age was 34 years. The majority reported to be White (60.4%), followed by 

Black (20.5%), and Latino (5.4%). Seventy five percent of respondents reported having a 

bachelor’s degree or above and 63% having an annual income of ≥$45,000 per year. Most people 

(64.9%) reported walking or cycling and using Metropolitan Atlanta Rapid Transit Authority 

(MARTA) to get to the event. Use of MARTA was significantly higher on ASA 1 and 2 (almost 

19% on each event) compared to ASA 5 (1.3%). Most participants (82%) reported spending 

money at the ASA events. Among participants of ASA 2 and 5, the majority were attending the 

event for the first time (67.2% at ASA 2 and 81% at ASA 5). Participants of ASA 5 were more 

likely to have higher educational attainment (81.4% bachelor’s degree or above) and income 

(64.4% reported having an annual income of ≥$45,000 per year) compared to participants of 

ASA 1 and 2.  In addition, a higher proportion of participants of ASA 5 were White (75.1%), 

reported traveling to the event walking or cycling (66.8%), and reported spending ≥$10.00 USD 

at the event (46.5%) compared to ASA 1 and 2. After grouping ASA 1 and 2 (both held at the 

same route-Downtown Atlanta) and comparing them with ASA 5 (Virginia Highlands) the 

differences in the demographic characteristics  remained statistically significant: participants of 

ASA 5 had higher educational attainment (χ2=43.2, P<.001) and  income (χ2=11.4, P=.003),were 
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more likely to be white (χ2=20.4, P<.001), reported lower use of public transportation and higher 

walking/cycling to the event (χ2=48.5, P<.001), and were more likely to report spending  

≥$10.00 USD (χ2=23.9, P<.001), compared to participants of ASA 1 and 2 as a group. 

Reported Physical Activity (PA) at ASA 

Most survey respondents reported engaging in more than one activity during the events; 

therefore reported activities were not mutually exclusive.  As shown in Table 3, walking and 

cycling were the most frequently-reported primary activities (73.7% and 37.7% respectively). 

Respondents indicated walking for an average of 57 minutes (SD 57), cycling for 32 minutes 

(SD 54), and staying at the event for an average of 142 minutes. The average estimated total 

minutes of PA engaged in for three events was 99 minutes (median minutes = 90). No significant 

differences were found in the average minutes of walking or cycling among the three events 

surveyed. Overall, 19.4% of participants of the three events met the recommendation of 150 

minutes of PA weekly during one ASA event. A slightly higher proportion of participants met 

the PA recommendation at ASA 1 (23.3%), compared to ASA 2 and 5 (20% and 16.4% 

respectively); however, the difference was not statistically significant. Significant differences 

were found in the average minutes of PA accumulated at the ASA events (151 at ASA 1, 148 at 

ASA 2, and 130 at ASA 5, F2,578=6.33 P=.002),  as well as in  in the main activity participants 

reported they would be doing if they were not at the event. Thirty four percent of respondents in 

ASA 1, 49.6% in ASA 2, and 54.4% in ASA 5  indicated they would be engaged in a sedentary 

state at home-- indoors, watching TV, or on the computer-- if they were not participating at the 

ASA event (χ2=19.84, P=.001). 

Social capital and perceptions of the event 
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When asked about their perceptions of the event, nearly all participants felt safe (97.8%). Most 

agreed that ASA was an event that welcomed everyone (99.7%), and that people at ASA 

generally get along with each other (93.9%). Eighty percent also agreed that they would "hang 

out” with people they normally would not at the events. Eighty percent of the respondents 

indicated that ASA changed their feelings about the city of Atlanta in a positive way, and 85.7% 

found the city more vibrant during an ASA event. In contrast, 58.1% of participants rated the city 

of Atlanta as poor or average in providing friendly environments to walk, bike, or to participate 

in outdoor recreational activities.  

Discussion 

The preliminary findings of this study support previous research that have identified regularly 

implemented Ciclovia and Open Streets programs as promising interventions to increase PA 

while providing opportunities for recreation and for promoting better social environments.82,90,95  

ASA participation characteristics 

The demographic characteristics of the ASA participants were similar to the demographic profile 

of the City of Atlanta. Women accounted for 50% of the ASA participants, which is also 

characteristic of Atlanta where 50% of the population are females.98 The ASA participants were 

diverse which is an important aspect in a racially diverse city like Atlanta, where 38% of the 

residents are White and 54% African-American.98 Thirty-five percent (35%) of the ASA 

participants reported to be non-White.  Although ASA 5 was less racially diverse compared to 

ASA 1 and 2, 24% of the survey respondents reported to be non-White.  The lower proportion of 

ethnic minorities in ASA 5 may be explained by the fact that it was located in a predominantly 

white neighborhood (where nearly 85% of the residents are White)99.  Thus, the short length of 

the route may have promoted a greater participation from residents of the surrounding areas. In 
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San Francisco, the Sunday Streets program was also found to represent ethnic minorities in 

similar proportions to the overall city population.93 Therefore, the results suggest that a regular 

implementation of Open Streets like ASA may improve access to safe public spaces for physical 

activity and recreation among minorities and low income populations living along the Open 

Streets routes.90,95 However, a greater inclusion of ethnically and socioeconomically diverse 

groups may be accomplished by connecting with additional, diverse neighborhoods along ASA 

routes and by enhancing City-wide promotional campaigns that appeal to distinct populations.  

ASA organizers aim to target more diverse neighborhoods in future events. For instance, one of 

the routes in 2015 is located in a predominantly African American neighborhood (West End),100 

where 98.3% of the residents are African American and 26.5% of the residents live below the 

poverty level.101 By connecting the West End route with the Highlands (ASA5) route 

(predominantly White, highly educated and higher income population area), the social outcomes 

and inclusion of more vulnerable populations, including lower educated, lower income and 

ethnic minorities could be accomplished. Interestingly, it is important to note that ASA’s 

evolving and expanding routes have been attributed to both community residents and local 

leaders who have expressed interest in future events after observing initial events and the PA 

traffic they generated.   ASA’s potential to be inclusive of ethnically diverse populations is 

significant, given the racial and socioeconomic disparities in the distribution and  access to 

recreational facilities and resources in the United States, and the importance of overcoming PA 

barriers that frequently contribute to disparities among vulnerable populations.102  

ASA and active transportation 

ASA also provided an opportunity for residents along the route to experience active 

transportation by enjoying the city by foot, bicycle, or using public transportation. More than 
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half of the survey respondents reported they had walked or biked to get to the ASA event, and 

12% said they had used the Metro Atlanta Rapid Transit Authority system (MARTA). The 

significantly higher use of MARTA at ASA 1 and 2 compared to ASA 5 highlights the 

importance of having routes that are readily accessible by public transportation. ASA 1 and 2 had 

easy access to at least three MARTA stations (within ½ mile of the route), whereas ASA 5 was 

located in a more residential neighborhood where participants could walk or bike to the event, 

but did not have MARTA station within 1 mile. Increasing active transportation in conjunction 

with public transit should become a priority for Atlanta, given that only 1.5% of the residents 

walk or bike to work and only 3.4% use public transportation.79 Active transportation has been 

associated with increased PA, better health outcomes including protection against obesity and 

other chronic diseases,103,104 and better air quality.105 Open Streets initiatives like ASA allow 

active transportation to be showcased as safe and beneficial to local residents.95 Some of the 

ASA routes have showcased key places for recreational PA and active transportation in the city 

such as the route that incorporated a section of the Atlanta Beltline.88  While ASA may have not 

directly generated built environment changes, the initiative highlighted the potential for change 

and unmet demand for a wider range of transportation options in Atlanta. Today the section of 

Edgewood and Auburn Avenues (within the first four ASA routes) has been modified with 

infrastructure that includes a new streetcar line and bike lanes.  Highland Avenue and Peachtree 

Street (included in former routes) have also been considered for bike lanes.  A regular 

implementation of ASA can contribute to the shift that the City of Atlanta is experiencing from 

urban sprawl to walkable urbanism by increasing the visibility and promoting the use of public  

urban infrastructure.86,106 By opening  streets to pedestrians and closing them to cars, ASA can 
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influence cultural norms towards more active living in a city that has been historically vehicle-

oriented and in which new generations are demanding more productive walkable districts.  

ASA, neighborhoods and business along the routes 

ASA provided access to opportunities for free PA in public spaces, which attracted a significant 

and increasing number of participants to the events. Having a range of 1550 to 12520 

participants per event in 1.5 to 2 miles of street closing suggests that ASA has the potential to 

involve an important proportion of the population living in surrounding areas of the selected 

route. ASA can also attract people from other neighborhoods as reflected in the number of 

participants that attended ASA’s first route (stretch of Edgewood and Auburn Avenues) was 

relatively deserted outside of downtown Atlanta business hours.  In addition, attendants to the 

ASA events hosted in this route (ASA 1 and 2) reported coming from 83 different zip codes, 14 

of which were inside the Atlanta perimeter (an Interstate Highway loop encircling Atlanta for 

63.98 miles). Participation greatly increased when ASA (#5) was implemented in a mixed-use 

neighborhood with a high proportion of residential area combined with activity friendly 

infrastructure, restaurants and shops.  Participants of this event reported coming from 52 

different zip codes from which 24 were inside the Atlanta perimeter. These participation 

differences suggest that route selection is crucial for exposing a greater amount of people to 

ASA, in addition to including easy access to them through public transportation and active travel 

infrastructure.  It is more than likely that connecting less-appealing routes such as the one in 

ASA 1-4 with a more appealing route such as ASA 5, could connect diverse neighborhoods, 

enhance social environments in the more deserted areas and generate greater participation and 

impact.  Our finding indicated that nearly 82% of the ASA participants anticipated spending 

$10.00 USD or more at the event, which suggests such events bear positive economic 
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implications for local businesses. Nonetheless the street closures may also disrupt traffic to local 

businesses, which should be considered in future studies. The St. Louis Open Street event found 

similar results with more than 80% of the respondents reporting having spent money at the event 

and 56% reporting increased awareness of  new businesses along the route.94 Similarly,  

businesses along the Sunday Streets route in San Francisco reported a 44% increase in revenue 

during the event compared to Sundays without.95   

ASA and promotion of PA  

ASA is a promising intervention to promote PA among its participants if it becomes a regular 

program. On average, participants in our study reported spending 142 minutes at the event and 

engaging in 99 minutes of PA. Thus, ASA provided an opportunity for participants to 

accumulate a substantial amount of PA to meet the  150 minutes a week recommended by the 

Centers for Disease Control and Prevention (CDC) to obtain health benefits.28 In fact, 19% of the 

ASA survey respondents met the PA recommendation during the event they attended. 

Participants of  Sunday Streets in San Francisco and St. Louis Open Streets also reported 

obtaining an important amount of the PA in one event.93,94 These benefits could be sustained in 

time if a more frequent program was implemented and people had the same opportunity to be 

active at ASA on a regular basis, for instance, weekly, as with the Ciclovia programs in Latin 

America. Studies have demonstrated that moderate health gains may be accrued with as little as 

60 minutes of moderate-intensity aerobic PA within a week.28  

Our findings also indicate that 38% of respondents would have likely not have been moderately 

physically active while they were home indoors, watching TV, or using the computer if not at 

ASA. This result is consistent with data from the St. Louis Open Streets, in which 43% of the 

respondents said they would not be active elsewhere if they were not at the event, suggesting 
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they were physically active the day of the event because of Open Streets participation.94 Our 

results suggest that just by providing free access to activities like ASA, participants of events like 

ASA may avoid sedentary time and may be persuaded to engage in active recreation with others 

in a public setting during the day of the event.  However long-term effects may not be realistic 

unless the same population is exposed to the event on a regular basis. Lasting effects on PA 

levels among inactive people may also require additional behavioral interventions during the 

events.  

While our preliminary results are promising, more research is needed to better understand 

whether or not these events are reaching physically inactive people. Also, the impact of ASA on 

PA behavior change should be assessed once a regular program is established. 

In terms of type of activities, walking was observed to be the most frequent activity among ASA 

participants, which is consistent with other events in the U.S. such as Sunday Streets in San 

Francisco.93 Increasing opportunities for walking is likely to have a large public health impact 

since it is the most popular form of PA in the US,107 it is accessible, and provides important 

health benefits.108  Complementary activities such as PA stations in which kids and adults can 

engage in active recreation (dancing, aerobics, wall climbing) have also been offered at all ASA 

events; however the impact of these activities on the PA outcomes at each event have not been 

measured. Future evaluations should assess PA outcomes in participants of the activity stations. 

Both increasing PA and decreasing sedentary time are crucial for Atlanta’s population health 

given the strong evidence that shows that physical inactivity increases the risk of adverse health 

conditions including non-communicable diseases and reduced life expectancy.77,109  Data from 

2012 indicates that 53.8% of the adult population in metropolitan Atlanta were not moderately 
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physically active,79 19% reported no PA in the last 30 days,80 60.9% were overweight or obese,80 

and 8.7% had diabetes.79  

Participants’ perceptions of the ASA events 

ASA offers public spaces for activity and recreation in which participants feel safe. The 

perception of the social and physical environment during the event was also very positive. The 

majority of participants perceived ASA as inclusive and as promoting socially cohesive 

environments where people “get along with each other” and as allowing social contact with 

people they normally would not. ASA was also perceived as an event that created more vibrant 

environments and enhanced a positive perception of the event area. The enhanced perception of 

safety and social capital associated with Ciclovia events could encourage more residents along 

the routes to be physically active.90  

 

Limitations 

This study provides important preliminary information to understand the potential impact of 

ASA on the local areas. It is important to underscore that the health impacts of ASA discussed as 

a result of this evaluation have been treated as “potential” given the limited scheduling and short 

routes. Thus, long-term health and social benefits cannot be expected or measured until ASA 

becomes a sustained program instead of periodic, special event as it is currently.  Nonetheless, 

the results of this evaluation are promising for two reasons (1) Regular open streets with longer 

routes and regular scheduling, such as the Bogota Ciclovia with 121 km of streets closings every 

week have been found to be associated with important health and social outcomes;82,90,92 (2)  The 

City of Atlanta is one of four cities that has committed to become an early adopter of open streets 

as “healthiest practices” in which the goal is to establish a program with expanded routes and 
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regular scheduling.  Other methodological limitations should be acknowledged. First, the counts 

and surveys were conducted by volunteers, some of whom had only limited training and practice.  

Second, the counting method has not been validated for shorter routes with a greater density of 

participants which increases the likelihood of double-counting or overestimation of participation. 

In addition, gender, age and activity characteristics were difficult to observe and accurately 

record during the event with the highest attendance (ASA 5) because of the large numbers of 

participants.  Enhanced and validated methodologies (including automating counts) should be 

considered for future events. Third, the surveys were conducted as intercept surveys to a 

convenience sample, limiting the generalizability of the findings.  Additionally, the surveys 

relied on self-reported estimates (including minutes of PA) this may result in inaccurate 

estimation.  Lastly, the descriptive nature of this study only permits documenting participation 

characteristics in ASA but not assessing associations among them. Future studies should address 

these limitations and move beyond cross-sectional evaluation to pre and post assessments in 

communities where ASA will be implemented for the first time. It is imperative to continue the 

development of an effective yet manageable evaluation methodology that adapts to the demands 

of the new routes and the available resources. With the growth of ASA, there is an increasing 

potential to explore other areas for research including: more extensive investigation of PA, social 

capital, and economic factors; injury, crime, and air quality along routes. 

Implications for future events 

A total of 11 ASA events have been held through 2014. Each one has seen an attempt to increase 

mileage in particular to appeal to bicycle riders. While higher mileage has contributed to the 

increased attendance, it has also resulted in increased cost and time spent fund-raising.  
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The next step is to continue to expand ASA’s growth, and translate the demand into safer, more 

complete streets every day. Organizers hope to increase to a quarterly event by partnering more 

closely with the City of Atlanta in the near future. Organizers are also establishing planning 

committees recruiting member representatives from communities and businesses along the routes 

to promote ASA’s acceptance, community engagement and buy-in which will foster the long-

term goal of sustaining ASA in the future. Organizers are also exploring ways to expand and 

diversify routes so that new communities and previously disengaged population segments can be 

connected to ASA on a routine, frequent basis.  Execution of these plans will be critical for 

sustaining ASA and its commitment to nurturing a culture of urban health. 

Conclusion 

Results from the evaluation of ASA show true promise to help Atlantans get active and enjoy a 

more vibrant city. Growing attendance, increasing distance and diversity of routes, participants 

and sponsorships highlight the potential for health impact.  Population-based health interventions 

take time to build a presence. For ASA’s continued growth and expansion, it must become a 

standing event on the City calendar to increase the potential population impact. While only a 

fraction of the population has participated in ASA events, adding neighborhoods to this positive 

movement will support the building of a culture of health in the City of Atlanta. 
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Table 1.  Details of the Atlanta Streets Alive (ASA) events evaluated 

Event Date Location Length of 

the route 

Scheduled 

time 

Evaluation 

Method 

ASA 1 May 23, 2010 Edgewood Avenue 1.5 miles 1:00- 6:00 pm Counts and survey  

ASA 2 Oct 17, 2010 Edgewood Avenue 1.5 miles 1:00- 6:00 pm  Counts and survey  

 ASA 3 
June 11, 2011 

Edgewood Ave, 

Auburn Ave 

2 miles 10:00 am-2:00 

pm 

Counts only 

 ASA 4 
June 25, 2011 

Edgewood Ave, 

Auburn Av 

2 miles 4:00 pm -8:00 

pm 

Counts only 

ASA 5 May 20, 2012 Highland Avenue 2 miles 2:00 – 6:00 pm Counts and Survey  
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a Some percentages do not add up due to missing data. *Mean(SD)   c F-test One Way ANOVA 

       ASA 1   ASA 2   ASA5 Total      X2(P) 

    N(%)a    N(%) a      N(%) a    N(%) a   

Sex      

Female 63(52.6) 107(46.5) 119(52.7) 296(50.3) 25.6(<.001) 

Male 70(47.4) 122(53) 92(40.7) 277(47) 

Education attainment      

High school 6(4.5) 16(7) 4(1.8) 26(4.4) 45.6(<.001) 

Some college 30(22.6) 46(20) 17(7.5) 93(15.8) 

Bachelor/above 97 (72.9) 163(70.9) 184(81.4) 444(75.4) 

Race      

Black 33(25.6) 59(25.7) 29(14.1) 121(20.5) 22.9(.001) 

White 73(56.6) 129(56.1) 154(75.1) 356(60.4) 

Latino 11(8.5) 12(5.2) 9(4.4) 32(5.4) 

Other 12(9.3) 30(13) 13(6.3) 55(9.3) 

Mean Age 33.3(9.1)b 34.9(11.1) b  32.5(14.9) b  33.6(12.4) b  F2,579=2.1(.123)c 

Transportation Mode       

Car 50(37.6) 75(32.6) 72(31.9) 197(33.4) 49.9(<.001) 

MARTA 24(18) 44(19.1) 3(1.3)                    71(12.1) 

Bicycle/Walk 53(39.8) 107(46.5) 151(66.8)                    311(52.8) 

Estimated spending       

Nothing 24(18) 39(17)                   27(11.9)                    90(15.3) 25.1(<.001) 

< $10  60(45.1)  100(43.5)                    80(35.4)                    243(41.3) 

≥ $10 

  

47(35.3)  91(39.6)                    105(46.5)                    240(40.7) 

Table 2.  Demographic characteristics of the Atlanta Streets Alive participants assessed by survey (2010, 2012) 
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 Table 3. Physical Activity (PA) characteristics at the Atlanta Streets Alive events assessed by survey (2010, 2012).   
 

a Number and percentage of people engaging on the activity asked or meeting the defined criteria.  

b The type of activity are not mutually exclusive.                
c Activity Stations set up throughout the route for participants to get active with recreational type of activities for instance dancing classes, climbing wall, Yoga, soccer in the 

streets. 
d Doing 150 minutes or more of moderate to vigorous physical activity during the Atlanta Streets Alive event.      
e Survey question “What is the main thing you would be doing if you were not here?”                                                                                                                                                                          

f Total minutes of PA preformed at Atlanta Streets Alive including all type of activities.      g Percentages do not add up due to missing data.        h X2(P)

           ASA 1                                              ASA 2                                        ASA 5                                       TOTAL    N= 589                          

N(%)a; Mean         

Minutes  (SD) 

N(%)a;              Mean         

Minutes  (SD) 

N(%)a;              Mean         

Minutes (SD) 

N(%)a;              Mean         

Minutes (SD) 

X2(P)/F(P) 

Type of PAb      

Walking 92(69.2);           58(64)   162(70.4);         53(58)   180(79.6);          59(51)  434(73.7);           57 (57) F2,586=.63(.529) 

Cycling 58(43.6);           39(53)    89(38.7);          30(56)     75(33.2);          29(51)    222(37.7);          32.3(53)  F2,586=.159(.203) 

Stationsc 27(20.3);             4(15)    67(29.1);          13 (35)     27(11.9);            3(13)    121(20.5) ;          7.5(25) F2,586=9.04(<.001) 

Meeting PA 

recommendationd 

31(23.3)                ------    46(20.0)               ------      37(16.4)                ------    114(19.4)              ------  2.71(.258)h 

Alternative activitye      

Indoors/TV/computer 46(34.6)g 114(49.6) g   123(54.4) g    224(38) g  19.84(.001) h 

Other recreational 

activity/outdoors 

69(51.9)   91(39.6)     64(28.3)    283(48)  

Other 17(12.8)   24(10.4)     26(11.5)    67(11.4)  

Average minutes at the 

event                         151(70)                          148(72)                            130(50)                               142(65)  F2,578=6.33(.002) 

 

Total minutes of PAf 

 

              

               109(55) 

               

                 97(66) 

                   

                  95(55) 

               

                               99 (60) 

                          

 F2,584=1.87(.154) 
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Figure 1.  Estimated participation per Atlanta Streets Alive event assessed by observation 
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Chapter 3 

Assessing the effect of physical activity classes in public spaces on leisure-time physical 

activity: “Al Ritmo de las Comunidades” A natural experiment in Bogota, Colombia  

The pandemic of physical inactivity is a major driver of non-communicable disease morbidity 

and mortality.5,4  Researchers and practitioners are implementing and assessing new community-

based interventions to promote physical activity (PA) around the world.47,110  Community-based 

interventions for PA are feasible, cost-effective and more efficient than individually-focused 

behavioral approaches for producing changes in health-related behaviors, especially among 

socioeconomically disadvantage populations.111,112,113 Brazil and Colombia are noted for 

implementing and evaluating innovative community-based interventions to promote PA.47,114 

One of these innovative interventions is the provision of physical activity classes in community 

settings (PA classes).47,40  PA classes are free exercise classes conducted by trained instructors 

and offered in existing public spaces.115  

The PA classes have been identified as a promising and innovative approach for promoting PA at 

the community-level.47,40  Promising, given their rapid expansion in the Americas,48  their  

sustainability in practice, and their ability to reach inactive  populations including women, 

vulnerable  socioeconomic groups,  and those with limited access to recreational facilities.48,116  

Innovative due to their unique utilization of social support strategies and public infrastructure.48 

The infusion of PA programing in parks, including PA classes, has been identified as a scalable 

intervention with significant potential to promote leisure time PA in adults.117  

One of the best known PA classes programs is the Recreovia in Bogota, Colombia. The 

Recreovia was initiated in 1995 by the Federal District of Bogotá Institute for Sports and 
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Recreation (IDRD). It provides free PA classes in public spaces (parks, plazas, streets, malls, and 

community centers).118 The classes feature music, are conducted by trained instructors, and are 

offered every day of the week and on holidays. 118 The Recreovia  is currently offered at 41 hubs 

in 95%  of the city’s districts (75% in low-middle income neighborhoods).118  In 2015, the 

estimated participation in the program was 641,956.118   Cross-sectional studies suggest that 

women who participate in the PA classes report more vigorous PA than non-participants.119  

 PA classes hold promise for improving social equity as well as increasing PA.120, 121,48 

However,  published evaluation of PA classes are limited to cross-sectional studies from Brazil.116, 

120-122 While PA classes are promising, further studies are required to provide evidence on their 

effectiveness for increasing PA and improving equity.40,48  The purpose of this study is to assess 

the effectiveness of the Recreovia program in increasing PA among users of nine parks in Bogota, 

Colombia. This study is a natural experiment in which individuals in the “intervention” group are 

community residents and park users exposed to newly implemented Recreovia programs in parks 

near their homes.  

Methods 

Data were collected in Bogota, Colombia between July 2013 and September 2015. 

Bogota has a population of 7,940,120 123 and has very high levels of socioeconomic 

inequality.124 Women and lower income residents in Bogota have disproportionally high 

prevalence of overweight125 and physical inactivity in leisure-time.125, 126   

Park Selection 

The study was a natural experiment conducted in 9 public parks. Parks were classified 

into three groups: Group 1 were parks implementing new Recreovias in 2013 (n=3). Group 2 
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were control parks (n=3) without Recreovias. Control parks were selected randomly from a list 

of parks previously matched by SES, size, type of park, and potential PA target areas.  Group 3 

consisted of parks with existing Recreovías of at least 12 years duration (n=3) in order to provide 

perspective on the longer term effects on health and behavioral factors.  

Study participants    

Eligible participants were adults aged 18 and above, residents of the city of Bogotá, who 

reported no cognitive impairment, agreed to participate in the study, and reported not having 

participated in a Recreovia in the past 6-months (for the new Recreovia and control groups).  In 

the new Recreovia and control groups, subjects were selected systematically from three settings: 

parks (60%), households within a radius of 500 meters around the park (22%), and community 

groups (18%). Parks were divided into a number of target segments and every fourth adult 

passerby was invited to participate.  For the households every fourth household within a radius of 

500 meters around the park was selected, moving in a clockwise direction. Every fourth subject 

in each of the selected households was recruited for the study if the inclusion criteria was met. 

For the community groups, individuals were recruited during their weekly meetings by inviting 

every fourth attendee, moving in a clockwise direction.  Participants from the existing 

Recreovías were approached during the Sunday classes, and every fourth person was selected. 

Exposure to the Recreovia (natural intervention) 

  Individuals from the parks with new Recreovias were newly exposed to the PA classes. 

The exposure consisted of free PA classes offered at a nearby park, led by trained PA instructors.  

The instructors offered 45-minute PA classes, every Sunday from 8:00 am to 12:00 pm. 

Individuals from parks with new Recreovias were only informed and invited to participate in the 
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classes, either by phone or email, and personally during data collection. However, participation 

in the Recreovia was voluntary, and not required to participate in the study. This design was 

selected to increase external validity by maintaining the normal conditions for participation in 

the Recreovia. 

Measurement 

At baseline, all participants (N=1533) completed a questionnaire and body mass index 

(BMI) was computed from direct weight and height measurements. Follow up occurred 6-8 

months after implementation of the three new Recreovías. and only in the new Recreovias and 

control groups (N=1032).  A random subsample of 396 subjects was selected to wear an 

accelerometer as follows: 66 individuals at each of the three parks with new Recreovias 

(total=198), 33 participants from each of the control parks (total=99), and 33 from each of the 

parks existing Recreovia (total=99). 

The 65 item questionnaire was administered by trained interviewers. Questions included: 

(1) characteristics of participation in the Recreovia program (type of classes attended, frequency 

of attendance (at least 1 day /year to once/more days per week), time attending the Recreovia 

(ranging from less than 3 months to more than 2 years), transportation used to the Recreovia 

(walking, cycling/skating, public transportation, or motorized vehicle), and travel time to 

Recreovia (minutes); (2) self-reported PA; and (3) sociodemographic information.   

Primary outcome measures.  Self-reported leisure time PA (LTPA).  Only the LTPA 

section only of the International Physical Activity Questionnaire (IPAQ) was used in this 

analysis since the focus was on LTPA in the Recreovia.127 We used a continuous score of total 

weekly minutes of leisure-time-moderate-to-vigorous PA (MVPA) including walking (by adding 
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total minutes of moderate-PA + vigorous-PA + walking), and total minutes of MVPA per week 

excluding walking (total minutes of moderate + vigorous PA). We also classified individuals as 

meeting the PA recommendation in leisure time (those who accumulated 150 minutes or more of 

moderate-intensity PA , or 75-minutes for vigorous-intensity-PA per week excluding walking in 

bouts of at least 10 minutes each time) and not meeting the PA recommendation (those who did 

not accumulated 150 minutes of moderate or 75 minutes of vigorous PA per week excluding 

walking for leisure), based on the PA guidelines for Americans.128  

Accelerometer-based PA.   PA was measured objectively using Actigraph GT3X 

accelerometers. Participants were instructed to wear the monitors for seven days at all times, 

during waking hours,  on the right hip. Accelerometers were programed to record 60-second 

epochs (i.e., counts per minute). Participants were trained at home on the use of the 

accelerometer and received two phone calls during the week to ensure protocol compliance.  

After 8 days, research assistants visited each participant to validate wear time. When valid time 

was not completed, participants were asked to wear the accelerometer for 7 additional days. 

Valid wear time was defined as four or more days with at least 10 hours per day, and had to 

include one valid Sunday. Data were scored using Freedson’s counts thresholds for adults.129 

Data was processed with R software 3.2.3 using a previously described methodology.130 

Minutes of MVPA were calculated for the entire week and for the weekend only. MVPA 

within bouts of at least 10 minutes was calculated for Sunday (the day in which the Recreovia 

program is implemented).  Bouts were defined as continuous MVPA, having a minimum 

duration of 10 minutes, with a maximum break-time below the MVPA threshold of 20% of the 

total bout length (maximum of 2-minutes per individual break).130  



 
 

57 
 

Fixed effects.  The fixed effects in the models included: (1) Sociodemographic 

characteristics: gender, age group (18-24 years, 25-60 years, or ≥ 60 years), occupation (not 

remunerated, remunerated), education (less than middle school, high school, bachelor’s and 

above), marital status (single, widowed, or divorced; married or living with a partner) 

car/motorcycle in the household (yes, no), and socioeconomic status (SES). SES was assessed 

with a standardized scale used in Bogotá to classify neighborhoods on the basis of income, 

location, surrounding areas, and urban characteristics. The scale ranges from 1 to 6 and is 

classified as follows: low SES (categories 1 and 2), low-to-middle (3), middle-to high (4), and 

high SES (5-6). 131 (2) Objectively measured distance from household to Recreovia (Geocoded 

distance using ArcGIS 9.3 (ESRI Inc); and (3) intervention group status (parks where the 

program was implemented and control parks). 

Random effects.  A variable to identify each of the 9 parks (park ID) was included as a 

random effect to account for within-subject correlation among participants in each park given the 

multilevel structure of the data.  

Data Analysis.  First, descriptive analyses were conducted on the socioeconomic 

characteristics and the baseline physical activity outcomes of participants stratified by the three 

groups of parks.  The new Recreovias and control groups were sub-stratified into those who 

continued in the study on T2 and those who only participated at baseline.  The group of new 

Recreovia was also separately sub-stratified into those who reported starting participating in 

Recreovia and those who did not 6 months after the intervention started. Second, the median 

differences (pre-post) and interquartile range (IQR) of the self-reported and objectively measured 

PA outcomes, were calculated and compared using the Wilcoxon Signed Rank Test. This 

nonparametric statistical test was used due to the skew of the distribution of the differences. 
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Frequency statistics on the characteristics of participation among Recreovia users were also 

computed and compared between new and existing Recreovia users using the Pearson χ2 test.  

Third, two general linear mixed models132,133 were developed to assess the effects of the 

Recreovia program on self-reported PA, using the difference  on MVPA in leisure time 

excluding walking for leisure as the dependent variable.  The first was a bivariate and the second  

a multivariable model, respectively. Both models included park ID as a random effect. The level 

of significance was set a priori at α=.05.  The intraclass correlation coefficient was calculated at 

level 2.  Analysis were conducted using SAS version 9.2 software (SAS Institute Inc, Cary, NC). 

 

Results 

Participation 

A total of 1533 participants were enrolled in the study: 501 for the cross-sectional 

evaluation of the existing Recreovias and 1032 participants for the pre-post study (509 at the new 

Recreovias and 523 at the control parks). Of those enrolled for the pre-post study, 74% continued 

in the study from the new Recreovias and 72% from the control parks. Of the accelerometer 

subsample, 37% from the new Recreovias and 36% from the control parks continued in the study 

through T2. Of the 509 participants enrolled in the parks with new Recreovias, 23% participated 

in the program, and of those new participants, 22 (18%) wore accelerometers and provided valid 

data. 

Sociodemographic characteristics and Body Mass Index 

As shown in table 1, participants from the new Recreovias and control parks were similar 

in their sociodemographic characteristics: Over 60% were age 25-to-60 and female, 
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approximately 60% lived in a low SES community (SES categories 1-2) and had lower 

educational attainment (high school or less), and 97% reported not having a car /motorcycle at 

home. Participants from the existing Recreovias were more likely to live in low-middle SES 

(47%) and middle-to-high SES (9%), to report a higher educational attainment (54% 

bachelor’s/above), and to report having a car/motorcycle at home (37%). Participants who did 

not continue on the study were more likely to live further away from the park (2.5 km mean 

distance), compared to those who continued on the study (1.5 mean distance).  The majority of 

participants (65% in the new Recreovias and 59% in the control parks) were overweight or 

obese; including those from the new Recreovias who started participating in the program (65% 

were overweight/obese). In contrast, participants from the group of existing Recreovias were less 

likely to be overweight (near 50% had normal weight).  

Baseline Physical Activity 

Participants who continued in the study through T2 had higher PA levels at baseline, compared 

to those who did not continue. Users from existing Recreovias had significantly higher vigorous 

activity measured objectively (16 minutes a week +/- 40) compared to new users (5 minutes +/-

16), P=0.003. Existing Recreovia users were also more active on the weekend (79 minutes of 

MVPA +/- 49) and on Sunday (20 minutes of MVPA in bouts), compared to new users at 

baseline (45 minutes of MVPA +/-33, and 6 minutes of MVPA in bouts), p=0.005 and p=0.007, 

respectively. Users from existing Recreovias also had higher self-reported and accelerometer-

measured activity compared to participants from control parks, however this difference was not 

significant. (Table1). The users from existing Recreovias were significantly more active in all the 

accelerometer measures including vigorous activity, when compared to the parks with no 

Recreovia at baseline (new Recreovias and control groups grouped together) (Data not shown).  
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Differences in Physical Activity Outcomes 

Overall, there was no differences relative to baseline for self-reported PA for participants in the 

new Recreovias (median difference 0, IQR-140, 140), nor for those in the control parks (median 

difference 0, IQR-140, 100), 6 months after implementation of the new classes (Table 2). By 

contrast, individuals from the parks with new Recreovias who started participating in the 

program had a median increase in total minutes of self-reported MVPA excluding walking of 15 

minutes (IQR -180, 120) and a median increase including walking of 30 minutes (IQR -180, 

180), compared to non-participants whom had a median difference of 0, IQR -120, 63 (excluding 

walking), and a median decrease of 90 minutes (IQR -120, 210) including walking for leisure. 

Yet, the differences between groups were not significant. 

We found no statistically significant differences on accelerometer measures (Table 2). 

Multilevel Associations with MVPA for new Recreovias and control parks 

Results of bivariate and multivariable general linear mixed models are shown on Table 3.  We 

failed to find statistically significant fixed effects, except for marital status. Being single, 

widowed, or divorced was significantly associated with a greater increase in minutes of self-

reported MVPA (median difference -71, CI -138.69, -3.11), compared to being married/living 

with partner. This association was no longer significant in the adjusted model. However, having 

a non-remunerated occupation became significantly associated with lower self-reported MVPA 

on the adjusted model (median difference 103.9, CI 30.96, 176.85). No park-level effect was 

found when considering the random effect for parks. For that reason, we did not develop 

additional models with park-level variables.  

Characteristics of participation: New vs. existing Recreovia users 
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Significant differences were found in the characteristics of participation between new and 

existing Recreovia users (Appendix 1). Most users (80%) of new Recreovias reported 

participating in the program for more than 3-months and engaged in cardiovascular classes 

(aerobics/dance), and almost all (97%) reported walking to the Recreovia. Additionally, 29% 

reported attending the Recreovia weekly and 43% attending the Ciclovia monthly.  The majority 

of users of existing Recreovias (64%) reported having participated in the classes for over 6 

months and of those, 40% had participated for more than 2 years. Most of them reported weekly 

attendance (71%), engaging in cardiovascular classes (84%), and walking (73%) or 

cycling/public transport (18%) to the classes. One out of four users from existing and new 

Recreovias indicated they would have been at home indoors, watching TV, or using the 

computer if the program was not offered on Sundays.  

Discussion 

Our study is the first in the 20 years of the Bogota program to assess whether LTPA is increased 

by the Recreovia. We found a pattern of increased self-reported PA after 6-months of program 

implementation for new Recreovia users compared to non-users in the intervention group, 

however this pattern was not significant. We found no changes on PA comparing the overall 

intervention and control groups. 

In the cross-sectional analysis we found that users of existing Recreovias were significantly more 

active, measured objectively, specifically during the weekend and on Sunday (day in which most 

people attend the Recreovias) and were significantly less likely to be overweight/obese compared 

to new Recreovia users. Moreover, a high proportion of users from the existing Recreovias had 

participated regularly in the program for more than 2 years, indicating high levels of adherence 
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to the program. Long-term adherence to PA programs has been associated with greater health 

benefits including fitness, quality of life and disease prevention.134 The existing Recreovias are 

well institutionalized,135 and their inclusion in the study was crucial for reflecting the history and 

sustainability of the program. 136, 137  

These findings suggest that despite the lack of significant effects after 6 months of 

implementation, the Recreovia might play an important role in increasing MVPA. Our results 

indicated that 65% of the new Recreovia users were overweight/obese, suggesting this program 

can reach a population that has traditionally shown low participation and adherence to PA 

programs.138, 139, 140 Such impact may be more likely to occur after the program becomes fully 

implemented as an “accepted practice” in the community in 2 to 4 years.141 A 6-month study 

period may be insufficient for assessing changes in PA, BMI or other health outcomes.142,143  

We hypothesize that significant improvements in MVPA and BMI might be observed among 

users in the parks with new Recreovias once the program is well accepted for two reasons: (1) 

Our results showed a high level of community penetration of the program with 23% of 

individuals from the parks with new Recreovias choosing to participate.  Program reach or 

penetration is one of the most challenging issues for community-based physical activity 

interventions; 120, 144, 145 122 From a public health perspective having such strong reach for a 

community-based intervention without implementing any additional outreach activity is 

remarkable.  (2) The higher levels of accelerometer-measured MPVA among users from existing 

Recreovias. Research has associated higher MVPA with important health benefits including 

healthier weight.1, 146,147   Furthermore, it is possible that  the weekly participation observed 

among most users of existing Recreovias and 29% of new users, in mostly cardiovascular 

exercise,  represents  an important contribution towards the accumulation of MVPA per week to 
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meet the PA guidelines to obtain health benefits.128 Previous studies found that PA classes were 

associated with increased LTPA at the communities where it was implemented.120, 121, 148 

Recreovia could also contribute to decreasing sedentary time when the classes are offered, since 

1 out of 4 participants indicated they would not be active elsewhere if they did not attend the 

program.    

The Recreovia may have additional public health and social repercussions beyond PA, that are 

relevant for cities such as Bogota with marked inequity. Recreovia directly impacts LTPA, 

which has been associated with improved mental health, quality of life, and social capital in 

communities.149, 150, 151  Previous studies show low levels of LTPA in Bogota, especially among 

vulnerable populations including the poor, women, and people with less education.125, 149 Our 

findings indicate that most of the Recreovia users were lower SES  and less educated women, 

from households without a motorized vehicle. Previous studies also found that PA-classes 

programs provide opportunities for PA in disadvantaged populations in Latin America.115,116 

Thus, the Recreovia program may be well suited for cities like Bogota, characterized by high 

levels of insecurity and socioeconomic inequalities.152, 153, 154  In fact, the new Recreovias were 

implemented in communities with high poverty, violence, and insecurity,152 providing access and 

opportunities for these vulnerable communities to engage in LTPA.  These findings suggest that 

Recreovia can buffer social inequalities as has been found in other community-based programs 

in public spaces such as the Ciclovia.155 The substantial participation of women suggests that this 

program can also contribute to decreasing gender disparities in the participation in LTPA.155, 156 

Finally, our results show  that Recreovia can reach young and older adults with the same 

programming and infrastructure,  providing the benefits of LTPA to a wide range of age groups 

in the city.  
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Limitations 

Several limitations are present in this study. These limitations include: (1) a small sample size for 

the accelerometer subsample, leaving the study possibly under-powered to detect changes in PA. 

The lack of adequate objective PA data led to a reliance on self-reported data which is subject to 

misclassification bias. Previous studies show that IPAQ may not be sufficiently sensitive for 

detecting changes in PA, is subject to recall bias, and over-reporting.157, 158 Nonetheless, IPAQ 

has been extensively used for population-based studies worldwide and in Latin America with 

acceptable validity and reliability, compared to other valid self-report measures.159,160,120  (2)  

Our sample may have been subject to selection bias, limiting the generalizability of our findings 

for the following reasons (a) the higher level of baseline PA observed among participants who 

continued in the study to T2 compared to those who did not continue in the study,  (b) most 

(78%) of our sample was recruited at parks or community groups, which make them more likely 

to be active before the study, and (c) significant loss to follow-up (27%).   (3) the short follow-up 

period of 6 months may be insufficient for a community-based program to become established 

and lead to changes in PA.142, 141, 143 

The limitations noted should be considered in the context of natural experiments, which must 

contend with inherently messy, complex, real-world conditions, that provide challenges for 

evaluation.142 These “trade-offs” between maximizing internal validity while also trying to have 

substantive relevance have been documented before. 136,142 

Strengths of this study include that it is the first to assess the effectiveness of PA classes in 

public spaces for PA in Latin America with a strong study design that included pre and post data 

with multiple comparison groups. 70 The study also had a multilevel design that accounted for 
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park-level clustering effects. Objective measures of weight, height and physical activity were 

used in addition to self-report. Our study has a high level of external validity since we assessed a 

real-world intervention conducted in actual community settings, and preserved the real 

conditions in which the program was implemented. No incentives were provided to participants, 

and there were no additional strategies to increase participation and adherence to the Recreovia. 

The high external validity contributes to bridging the gap between research and practice,  70 

making these results relevant for practitioners and development of future policies. Nonetheless it 

also generates significant internal validity issues that could be addressed in the design of future 

studies of community PA classes. 

Recommendations for future studies on PA classes in public spaces 

Future studies should increase the follow-up period to a minimum of one year and strengthen 

efforts to increase participation from inactive individuals. This will require a collaborative 

approach with the program administrators (IDRD) who could expand recruitment efforts to reach 

a broader community audience.143 Additional strategies such as the provision of incentives, or 

behavioral approaches such as creation of  “buddy systems” for social support, individual goal 

setting, or behavioral reinforcement through text messaging or newsletters could be 

implemented.110 These strategies could also be useful to decrease the loss-to-follow up, 

nonetheless.  Other studies on PA classes in Latin America have shown that more diverse 

participation may be accomplished by implementing broader strategies that are complementary 

to the PA classes such as educational strategies and policy and environmental changes.120  Future 

studies should also attempt to increase the sample size for the objective measurement of PA and 

implement strategies to increase protocol compliance, for instance by using new devices that can 

be used 24/7 without having to be removed. Finally, future studies should explore other forms of 
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PA promoted by the PA classes including transportation-PA considering that most Recreovia 

participants reported walking to the classes. 

Conclusions 

The Recreovia is a promising program for increasing LTPA, especially among women, low-

income, less educated populations, and the overweight and obese. Given the high penetration of 

this program and its focus on leisure and recreation in public spaces, Recreovia may also 

contribute to equity in Bogotá by providing better public services to disadvantaged communities. 
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Figure 1.  Study flow chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 months:                                    
3 Control parks 

n=377 continued 

Enrolled in the study n= 1533 

Baseline: 
Subsample 

accelerometer 
n=203 

Baseline: 
Subsample 

accelerometer 
n=104 

Baseline:                          
3 Intervention Parks 

n= 509 
 

Baseline: 
3 Control parks 

n= 523 
 
 

6-months:                               
3 Intervention parks 
n= 376 continued* 

6- months: Subsample 
accelerometer n=76 

6-months: Subsample 
accelerometer n=38 

Participated in the Recreovia 
program  n=118** 

Subsample 
accelerometer n=22 

Participants invited to the study                

n= 2143 

Declined to be 
enrolled=610 

Baseline:   
3 Existing Recreovia 

Parks. n=501                         

Baseline: 
Subsample 

accelerometer 
n=99 

*n=376 were the participants from the intervention parks that were located for T2 

data collection **n=118 were the participants from the intervention group who 

reported starting participating in the Recreovia on  T2 data collection (6-months 

after baseline).  
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Variable 
New Recreovias Control 

Existing 

Recreovias 

Continued 

in the 

Study to  

T2c 

 

T1c only 

 

New-

Recreovia 

users 

 

Non-users 

Continued 

in the 

Study to  

T2c 

 

T1c only 

 

Recreovia 

users 

N (%) N (%) N (%) N (%) N (%) N (%) N (%)  

Age group 18-24   23 (6) 35 (27) 3 (3) 14 (8) 59 (15) 35 (24) 93 (19) 

25-60 267 (71) 85 (64) 92 (78) 105 (61) 225 (60) 100 (68) 381 (76) 

>=61 87 (23) 12 (9) 23 (19) 53 (31) 93 (25) 11 (8) 27 (5) 

Sex male 79 (21) 43 (33) 23 (19) 41 (24) 131 (35) 61 (42) 137(27) 

female 298 (79) 89 (67) 95 (81) 131 (76) 246 (65) 85 (58) 364(73) 

SESa 1 & 2 249 (66) 80 (60) 91 (77) 72 (42) 223(59) 67 (46) 222 (44)  

3 126 (33) 51 (39) 27 (23) 98 (57) 154 (41) 78 (53)  235 (47) 

4&5 2 (1) 1 (2) 0 2 (1) 0 1 (1)  44 (9) 

Table 1.  Sociodemographic and baseline physical activity characteristics of study participants from communities with new Recreovia parks, control 

parks, and parks with existing Recreovias (with 10 to 20 years of implementation). 
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Education less than middle 

school 

87 (23) 21 (16) 21 (18) 37 (21) 114 (30) 22 (15) 43(9) 

High-school 149 (40) 63 (48) 46 (39) 67 (39) 147 (39) 63 (43) 187(37) 

bachelor’s- above 141 (37) 48 (36) 51 (43) 68 (40) 116 (31) 61 (42) 271(54) 

Marital Status single widow 

divorced separate 

148 (39) 59 (45) 42 (36) 66 (38) 162 (43) 70 (48) 273 (55)  

married living with 

partner 

229 (61) 73 (55) 76 (64) 106 (62) 215 (57) 76 (52) 228 (45)  

Occupationb Not remunerated 183 (49) 51 (39) 51 (44) 88 (51) 166 (44) 52 (36) 130 (26)  

Remunerated 194 (51) 79 (61) 67 (57) 84 (49) 211 (56) 94 (64) 371 (54)  

Car/motorcycle in 

the household  

Yes 9 (1) 6 (5) 2 (2) 5 (3) 13 (3) 5 (3) 185 (37)  

No 368 (99) 126 (95) 116 (98) 167 (97) 364 (97) 141 (97) 316 (63)  

Distance home-park Mean Distance in Km 1.5 (2.4)† 2.5 (4.8) † 1.6 (2.3) † 1.4 (2.1) † 1 (1.6) † 1.7 (3.7) † 3.1 (1.9) † 

BMI 

Kg/m2 

Underweight-normal 126 (33) 53 (40) 41 (35) ** 84 (33) 142 (38) 70 (48) 247 (49) ** 

Overweight 153 (41) 56 (43) 46 (39) ** 106 (41) 168 (45) 49 (34) 180 (36) ** 

Obese 98 (26) 23 (17) 31 (26) ** 67 (26) 67 (18) 26 (18) 74 (15) ** 

 

Baseline Physical Activity 

Accelerometer MVPA/week 276 (194) † 216 (167) † 271 (164) † 235 (206) † 246 (163) † 225 (188) † 305 (189) † 
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VPA/week 8 (22) † 5 (18) † 5 (16) † ** 8 (28) † 6 (17) † 8 (35) † 16 (40) † ** 

MVPA/weekend 56 (54) † 46 (42) † 45 (33) † ** 52 (57) † 55 (58) † 48 (47) † 79 (67) † ** 

Bouted MVPA Sunday 11 (20) † 8 (19) † 6 (13) † ** 9 (18) † 9 (21) † 8 (15) † 20 (37) † ** 

Self-report Total minutes of LTPA 

excluding walking 

278 (247) † 264 (319) † 245 (212) † 268 (269) † 228 (240) † 189 (171) † 274 (360) † 

Meeting PA 

Guidelines in LT 

Excluding Walking for 

leisure 

147 (65) 78 (35) 43 (61) 85 (70) 145 (57) 50 (70) 203 (59)  

† mean (SD), otherwise N (%).   
** p< 0.05 comparing new vs. existing Recreovia participants (median differences (pre-post) and interquartile range (IQR) were calculated and 
then compared using the Wilcoxon Signed Rank Test. 
aSES categories: 1&2 (low), 3 (low-middle), 4-5 (middle-to-high) 
bOccupation: Not remunerated (unemployed, student, or unpaid family worker), remunerated (employee, employer, own-account worker) 
c T1 refers to all measures taken at baseline and T2 to all measures taken 6-months after the beginning of the program at the communities with 

new Recreovias. 
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Table 2.  Differences (Pre- Post) on Physical Activity Outcomes among all participants and among the accelerometer subsample 

Data given as Median Difference and IQR 25th-75th 

 Self-reported physical activity on leisure time 

Variable New Recreovias Control p users of new 

Recreovias 

Non-users of new 

Recreovias  

p 

Total Minutes MVPA 

Excluding walking 

0 (-140, 140) 0 (-140,100) 0.653 -15 (-180, 120) 0 (-120, 180) 0.426 

Total Minutes MVPA 

including walking 

0 (-150, 180) 0 (-180, 120) 0.04 -30 (-180, 180) 90 (-120, 210) 0.068 

Participants from the accelerometer subsample only 

  New Recreovias 

(n=75) 

Control 

 (n=36) 

p Recreovia users 

(n=22) 

Non-users of 

Recreovia (n=35) 

p 

Total Minutes MVPA -16 (-142, 63)) -44 (-116-35) 0.87 11 (-119, 98) -11 (-102, 63) 0.58 

MVPA/weekend -8 (-43, 21) -20 (-37, 17) 0.54 -3 (-24, 10)) 5 (-43, 38) 0.48 

Bouted MVPA 

Sunday 

0 (-13, 8) 0 (-17, 0) 0.27 0 (-10, 0) 0 (-17, 9) 0.76 
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Table 3.  General Linear Mixed Model of the Difference on Self-Reported Total Minutes Per Week of Moderate-to-Vigorous Physical Activity 

(Excluding walking) with Sociodemographic Variables among study participants from communities in the parks with new Recreovias and 

Control Parks. † 

Independent variable Bivariate  Multivariable 

Estimate 95% CI p value Estimate 95% CI p value 

Intervention 

group  

Control vs. parks with 

new Recreovias 

14.78 (-52.56, 82.13) 0.666 12.18 (-57.11, 81.48) 0.72 

Age 18-24   36.24 (-86.22, 158.55) 0.19    

25-60 -51.13 (-125, 22)   

>=61     

Sex Male 35.04 (-35, 105) 0.32 -5.45 (-81.37, 70.46) 0.88 

Female     

Education none-primary 8.73 (-78, 95.54) 0.31    

High-school -49.15 (-128.5, 30,2)   

bachelor's-postgraduate 

degree 

      

Occupation unemployed or unpaid 

family worker, student 

-51.2 (-108.2, 5.8) 0.07 103.91 (30.96, 176.85) 0.005 

Employee, employer, 

own-account worker 
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SES** 1 & 2 -0.49 (-67.28, 66.71) 0.98 26.75 (-42.05, 95.57) 0.44 

3, 4 & 5     

Marital 

Status 

Single widow divorced 

separated  

-70.9 (-138.69, -3.11) 0.04 -58.67 (-126.53, 9.18) 0.08 

Married/living with 

partner 

      

Distance 

home-park 

Measured in Km.  -14.01 (-33.51, 5.48) 0.13 -13.59 (-33.52, 6.34) 0.18 

**SES categories were combined for modeling purposes; however, they are described in three categories on table 1 for conceptual purposes. 
† Models include park as random effect.
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Appendix 1. Characteristics of participation in the PA-classes among study participants from 
communities with the new and existing Recreovias.  
 

 

Variables 

New Users, No. (%) Existing Users, No. (%) P* 

n=118 n=501  

Time participating at the Recreovia    

  less than 3 months 24(20) 47(9) <0.0001 

  3-6 months  36(31) 133(26)  

  6 months - 2 years 58(49) 119(24)  

  more than 2 years 0 201(40)  

Frequency of attendance    

At least 1 day /year 11(9) 11 (2.41) <0.0001 

1-2 days per month 73(62) 120 (26.26)  

1 or more days per week  34 (29) 324 (70,90)  

Type of class attended     

Psychophysics/maintenance 

Gymnastics 

14 (12) 29(6) 0.8820 

Joint movement  2(2) 28 (6)  

Force stimulation  2(2) 25 (5)  

Folk Dance  8(7) 120 (24)  

Aerobics 85(73) 269(54)  

Rythmic activities for kids 6(5) 30(6)  

Time traveled to the Recreovia (minutes)   

0-10 75 (64,10) 195 (39) <0.0001 

11-15 12 (10,26) 85 (17)  

16-30 28 (23,93) 143 (29)  
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31-120 2 (1,71) 74 (15)  

Transport used to the Recreovia    

Walking 111 (97,37) 368 (73) <0.0001 

Bicycling/skating  0 52 (10)  

Public transportation 0 42 (8)  

Motorized vehicle 2(2) 21 (4)  

Other 1 (0.88) 18 (4)  

Participates in the Ciclovia    

No 45(38.14) 166 (33.13) 0.2435 

At last once a year 22(18.64) 90 (17.96)  

> 1 time per month 51 (43.22) 245 (48.90)  

Alternative activity a    

Indoors/TV/computer 28 (25) 121 (25)  

Other physical activity 90 (75) 377 (75)  

aSurvey question “What would you do if the Recreovia classes did not exist” 
     *Chi-square test was conducted. 
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Chapter 4 

Academia Fit: An examination of the translation and transferability of a PA-classes 

program to increase physical activity among Latinos in San Diego, California.  

Introduction 

Leisure-time physical activity (LTPA) improves health outcomes including all-cause mortality 

and coronary heart disease34,33,161 LTPA has also been associated with additional health and 

psychosocial benefits including improved mental health35 and quality of life,35 and increased 

social interactions, support, and cohesion.36,37Unfortunately, ethnic minorities in the US 

including Hispanics, do not accumulate enough physical activity (PA), particularly LTPA to 

obtain health benefits.15  Hispanics and women in particular, have the highest level of self-

reported inactivity during leisure time (39%) among all ethnic groups.15,20 Although recent 

studies have found Hispanics to be the most active ethnic group when PA is assessed with 

accelerometers, 21,22,23 most of this high activity has been attributed to light-intensity 

occupational PA and not to LTPA.23 Light intensity occupational PA may be associated with less 

sedentary time and could therefore provide some health benefits, but it might not represent 

sufficient intensity to increase cardiorespiratory fitness (CRF).23 

The expanding evidence on the importance of PA for public health has been accompanied by 

public health efforts to increase PA in whole populations through the dissemination and 

implementation of community-based interventions.38,162,40  As a result, more research has 

focused on assessing the efficacy of these interventions in increasing PA. However, the same 

emphasis has not been placed in documenting elements of external validity including adoption, 

implementation, maintenance, and translation of community interventions.163,71  Lack of research 
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on external validity elements affects the generalizability of these interventions and their 

relevance for real practice and policy.19 Scholars have emphasized the need to document 

dissemination outcomes, especially implementation and translation efforts, to inform the 

applicability of interventions in new contexts (e.g., countries, and regions).71 Implementation 

outcomes, for instance reach, adoption, and feasibility,  contextualize traditional individual-level 

effectiveness outcomes and improve the translation from research to practice.71  

  Recommendations from the Guide to Community Preventive Services (Community Guide), 

include (a) the implementation of strategies that provide social support in community settings 

and (b) creation of or enhanced access to places for PA as effective interventions to increase PA 

in populations.39  Physical activity classes in community settings (PA classes) have been 

identified as a promising intervention in Latin America and may have potential to increase PA in 

Latino communities in the US.47 PA classes incorporate social support through group-based 

classes and enhanced access to LTPA through the addition of classes programing in public 

spaces.48 

PA classes are free classes conducted by trained instructors offered in existing public spaces such 

as parks, community centers, and shopping centers.48 One of the most widely recognized PA-

classes programs is the Academia da Cidade program (ACP), implemented in the city of Recife, 

in Brazil.53 ACP is a government-funded program offering free PA classes, nutrition education, 

and health monitoring (i.e., blood pressure measurements, anthropometric and nutrition 

assessments) in 21 public spaces (parks, beaches, and recreation centers) in the city.53 Classes are 

conducted by physical education teachers every day of the week in one-hour sessions.53 The 

ACP has expanded across Brazil, and has also served as a model for a national program.164   
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Recent studies have found PA classes programs in Latin America such as the Recreovia from 

Bogota, Colombia and the ACP in Brazil to be associated with increased LTPA among 

vulnerable populations (e.g., women and low-income individuals).53,54,165 Consequently, PA 

classes have expanded rapidly in Latin America and have also reached the US, 65-57  suggesting 

they may provide a culturally adapted PA intervention for Latinos in the US. Thus, PA classes 

represent a unique opportunity to examine and document the translation, implementation, and 

transferability of community-based programs in public spaces from Latin America into Latino 

communities in the US.  The need to adapt community-based interventions to increase LTPA 

while providing accessible facilities, multilingual staff, and culturally sensitive activities 

specifically targeting Hispanics living in the US has been recognized.20,166 

To our knowledge, no studies have assessed the translation of population-based PA classes 

programs from Latin America to the US. For the purpose of this study, translation is defined as 

the adaptation and integration of an intervention to suit the needs of a new setting.167 

Transferability is defined as “the extent to which the measured effectiveness of an applicable 

intervention could be achieved in another setting.”66 

The purpose of the proposed study is to document the translation, implementation, and 

transferability of the Academia Fit program for Latino communities in San Diego, California, 

US, using the RE-AIM framework. The RE-AIM provides a conceptual model to guide 

intervention research through a balanced approach that incorporates internal and external validity 

aspects.71,73 From the practice viewpoint the RE-AIM informs program adoption and 

implementation decisions.168,169  The RE-AIM framework has been previously used in the 

evaluation of community-based PA interventions, 170,171 specifically on LTPA-enhancing 

interventions,172  and on PA interventions for Latinas living in the US.173 RE-AIM 
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conceptualizes the impact of an intervention as a function of five factors: reach (percentage and 

characteristics of persons receiving a program),73 effectiveness (impact of an intervention on 

specific outcomes, including potential negative effects),174 adoption (proportion of settings and 

intervention agents willing to initiate a program)175, implementation (extent to which a program 

is delivered as intended),73 and maintenance (extent to which a program is sustained over time at 

the individual and organizational levels).  

Methods 

  A secondary analysis was conducted using data collected from the “Academia Fit (AF)” 

program by researchers in the School of Public Health at San Diego State University (SDSU).   

The AF was a three-year translation study (October 2009 – Sept 2012) funded by the Centers for 

Disease Control and Prevention (CDC). The primary purpose of the study was to adapt, 

implement, and integrate AF to the target communities using the ACP model from Brazil. The 

study also aimed to determine implementation factors that help or hinder the program’s success 

in the new communities. The original program was modified to better meet the needs and 

resources of the target communities. 

Setting 

AF was implemented in four communities located along the US-Mexico border in Southern San 

Diego, CA including National City, Chula Vista, Imperial Beach, and San Ysidro. The estimated 

2010 aggregate population of these four communities was 358,250 176 residents, with Latinos 

encompassing 66% of the population.176 

Intervention 
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The AF is a PA classes program adapted from the ACP. The classes consisted of free 60-minute 

group fitness classes, implemented from Monday to Friday at public venues identified across the 

4 target communities, and taught by Spanish-speaking community members (promotores), who 

were trained and nationally certified as group-fitness instructors (GFIs).  Classes included yoga, 

pilates, dance, fully body (a mix of aerobics and Latin music), Zumba, running, and boot camp. 

The GFIs signed a volunteer behavioral contract committing to implement the AF classes during 

a one- year time-frame. Nonetheless, the program was intended to be sustainable for a two- year 

period.  

The goals of the translation of the AF included: (1) Identification and recruitment of public 

venues; (2) recruitment and training of promotores as nationally certified fitness instructors 

through an established partnership with the American Council on Exercise (ACE®); and (3) 

Implementation of the free PA classes at the respective venues. It is important to underscore that 

enrollment of public venues and certification of GFIs were continuous and ongoing over the first 

year of the AF translation.  

Identification and recruitment of public venues. Environmental audits were conducted in 73 

public parks and recreation centers using a 21-item checklist assessing sports amenities and other 

features of park facilities. The audits included a comprehensive description of the environmental 

characteristics of the venues and their availability for public use. Each public venue was scored 

on the following categories: features, condition, access, aesthetics,  safety and class 

appropriateness.177 Each category was scored on a scale of 1 to 3, where 1 indicated a low and 3 

indicated a high level of each category (i.e., high access). The scores for each category were 

summed for a possible range of total scores from 3 (low) to 18 (high) potential for implementing 

AF.177 Venues with scores on the top quartile were selected and invited to the AF 
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implementation. Those that accepted provided a letter of support authorizing the use of the 

facilities at no cost.  

Recruitment and training of community promotores as GFIs.  Promotores from the target 

communities were recruited from community organizations and through an existing network of 

promotores from the San Diego Prevention Resource Center (SDPRC). Eligible promotores were 

required to be at least 18 years of age, Spanish-language dominant, to have experience 

conducting or attending PA classes, to have volunteer experience in community-based programs, 

to have at least a high school level education, and to be interested in working with Latino adults. 

Promotores were trained for 14 weeks to become GFIs certified by the ACE.  All study materials 

were translated to Spanish and culturally adapted. Certified GFIs signed a volunteer behavioral 

contract committing to recruiting community members to participate in the AF classes, and to 

teaching two free AF classes per week for one year or 40 weeks. GFIs were given a stipend for 

purchasing equipment required for class instruction.  

Class attendees and effectiveness study participants. Class attendees were recruited by the 

GFIs at the corresponding venues and surrounding communities. Recruitment was continuous 

throughout the first year of the AF translation, thus class attendees enrolled at different points of 

the program’s implementation. All the individuals interested in attending the classes were 

screened using the Physical Activity Readiness Questionnaire (PAR-Q). 178 Those not reporting 

health risks were allowed to enroll the classes. Of all class attendees, a subsample of n=240 

individuals was invited to participate in the AF effectiveness study at the end of their first class. 

Attendees were eligible for the effectiveness study if they were Latinos 18 to 65 years of age, 

lived within one mile of the class venue, indicated they would remain in the study area for at 

least 12 months, and agreed to participate in up to four measurement protocols. All class 
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attendees meeting the inclusion criteria were invited to participate in the study until the desired 

sample size was achieved.   

Measures   

Consistent with the recommended use of the RE-AIM framework, measures for the five 

dimensions were assessed.179 The effectiveness dimension only included data collected among 

the  effectiveness study subsample, n=240,  (according to the study’s original design).  Measures 

for the remaining 4 dimensions also included data from all the individuals that attended the AF 

classes, referred to as “class attendees” (from whom only attendance data was collected).  The 

measures and data sources for each RE-AIM dimension are described in Table 1.  

Reach was assessed in two ways: (1) reach of the AF classes in the target population and (2) 

representativeness.   Demographic and PA data was only available for the effectiveness study 

subsample (n=240). Thus, such data was used to estimate representativeness of all AF class 

attendees. Representativeness was determined by comparing socio-demographic and PA 

characteristics of the subsample against those from the four target communities (Table 1).  

Effectiveness. The primary outcome measures were the changes in PA outcomes from baseline 

(after each participant’s first class) through six months after each participant’s baseline measure 

(T2). PA was assessed by self-report and objectively.  Self-reported PA was measured using only 

the LTPA domain of the Global Physical Activity Questionnaire (GPAQ),180 as the focus of the 

AF program was on leisure time. Objective PA was measured using Actigraph GT3X 

accelerometers. Participants wore the monitors on their right hips during waking hours for seven 

days. Accelerometers were programed to count activity in 60-second epochs (i.e., counts per 

minute). Valid accelerometer wear time was defined as five or more days with more than 600 
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minutes per day, or less than five days with 3,000 total minutes or more of wear time. The PA 

variables assessed are described in Table 1.  Data collected from the study subsample also 

included socio-demographic characteristics measured by questionnaire at baseline and after six 

months, previous participation in PA group classes, and BMI computed from direct weight and 

height measurements.  

Adoption was assessed at two levels: (1) setting (public venues) and (2) staff (GFIs).  (Table 1).  

The percentage of public venues and GFIs approached that were willing to participate in the AF 

program was calculated.  Participating and nonparticipating venues were also compared 

regarding quality score. 

Measures of implementation included, overall implementation indicators, dose of classes per 

participant, quality and suggestions for program improvement, and fidelity (consistency of 

implementation during a one-year period) at the setting (public venues) and staff levels (GFIs). 

The one-year period was individual for each GFI and venue as a result of the continuous 

enrollment. Implementation indicators are described in Table 1. 

Maintenance was assessed by calculating the number of class participants and the proportion of 

sites and instructors that implemented the AF classes after two years.  Overall satisfaction with 

the program, main barriers for implementation, and suggestions for program improvement were 

also assessed among GFIs who implemented the classes. 

Data Analysis 

Data for the representativeness assessment were compared using the Wilcoxon Signed Rank 

Test, one sample t-test, and χ2 for goodness of fit test as appropriate. To assess change in PA 

outcomes, descriptive analyses of the socioeconomic characteristics and the PA outcomes of 
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subsample participants at T1 and T2 were computed. The median differences (pre-post) and 

interquartile range (IQR) of the self-reported and objectively measured PA outcomes were also 

calculated and compared using the Wilcoxon Signed Rank Test. Analyses were conducted using 

IBM SPSS statistics software version 20. 

Results 

Reach 

A total of 851 individuals enrolled and participated in at least one AF class between November 

2010 and October 2013. Of the total classes’ attendees, 240 (28%) participated in the 

effectiveness study subsample. Of those, 239 provided self-reported data and 122 (51%) 

provided accelerometer data at baseline, and 167 (69%) and 40 (16%) provided self-reported and 

accelerometer data, respectively, at six months (T2). At T3 (one-year follow-up), only 14 

individuals (5%) from the subsample were located. All data from T3 was dropped from the study 

(Figure 1). The reach (proportion of eligible adults from the target communities that attended the 

AF classes) was 0.15% (Table 2). The AF subsample was not representative of the four study 

communities on any of the socio-demographic characteristics (Table 3). The subsample was 

older (median age of 40), had a significantly greater proportion of women (90%), had a higher 

education attainment (57% had beyond high school), had higher income (only 30% had 

household income below poverty level compared to 53% at the target communities), were more 

likely to be employed (66%), contained a higher proportion of foreign born individuals whom 

had lived in the US for less than 10 years (57%), were more overweight (35%) and obese (45%), 

and were significantly more active (61% met the PA guidelines in leisure time at baseline 

compared to 30% at the target communities). 
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Effectiveness 

There was no improvement on any PA outcome except for a significant decrease in sedentary 

time (median decrease of 22 minutes/week, IQR -60, 120, from baseline to T2). In contrast, 

bouts of MVPA decreased significantly (median decrease of 56 minutes/week IQR (-3,128), six 

months after baseline (which was at different time-points for each participant due to the 

continuous enrollment). Decreases were also observed in total minutes of continuous MVPA and 

the proportion of participants meeting the PA guidelines during leisure time, but these changes 

were not significant (Table 2). When the subsample was stratified by those meeting and not 

meeting the PA guidelines at baseline, there was a median increase of 7.5 minutes/week, IQR (-

86,11), but it was not significant (P=0.07) (Data not shown). The socio-demographic 

characteristics and BMI of the subsample at baseline and T2 are shown in Table 4. 

Adoption 

Setting. Of the total venues audited, 23 (31%) were eligible to implement the program based on 

quality score and site characteristics. Permission to implement the program was obtained from 12 

venues out of the 23 selected. Two additional venues were not audited because they were not 

parks or recreation centers (church and apartment complex, respectively). These two venues 

were suggested by GFIs who had established relationships with the venues. As a result, there 

were a total of 14 adopter venues (were willing to initiate the AF classes). The mean quality 

scores were 13.6 for the non-participating venues (n=61) and 16.8 for the adopter venues scored 

(n=12). 

Staff.  All the trained and certified GFIs (100%) adopted the program. 

Implementation 
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Figure 1. shows the number of active venues, classes implemented, and number of attendees per 

month throughout the AF implementation. A total of 406 classes (39% of the intended number) 

were delivered after one year of the program’s implementation and 1248 classes (60% of the 

intended number) during the total implementation period (32 months). On average, 37 classes 

were delivered per month, (range of 1 to 79 classes delivered). The average number of 

participants in classes per month during year one was 364 (range of 9 to 234 participants). The 

average number of classes received by the classes’ attendees was 9, and by the subsample 

participants was 22 over the course of the AF implementation. 

Quality.  Regarding overall satisfaction with the program, 78% of subsample participants 

reported being satisfied and 15% reported being dissatisfied with the instructor, while 84% were 

dissatisfied with the venue. The most frequent suggestions provided for program improvement 

were greater availability of class times, more convenient venues, and provision of child care. 

 Setting. One out of two adopter venues implemented the program during a one-year 

time-frame.  Of the 14 adopter venues 10 were active for at least 6 months, and 5 on average 

delivered classes during a given month (range of 1 to 10).   On average, 83 classes were 

delivered by each site (range of 9 to 234 classes), and only 6 venues implemented more than 83 

classes over the 32 months of the AF implementation. 

 Staff.  Eight out of twenty GFIs implemented the program during one year (after teaching 

their first class). Of the remaining 12, 10 were active between 1 and 6 months.  The average 

number of classes taught per GFI was 125 (range of 1 to 359 classes). The dose intended per GFI 

was 80 classes in 12 months or 40 weeks (2 per week), for a total of 80 classes per GFI. Of the 
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adopter GFIs, 30% taught 80 or more classes during time frames ranging from 17 to 29 months. 

On average 3 GFIs delivered classes during a given month (range of 1 to 6).  

Maintenance  

Two out of the 14 adopter venues and 3 out of the 20 GFIs implemented the program for two or 

more years. On average, 367 classes were delivered per month during year two, (range of 77 to 

571 monthly classes). Of the 20 adopter GFIs, 11 (55%) responded the satisfaction survey after 

one year of the program’s implementation. Respondents were six females and five males with a 

mean age of 37.6 (+/- 11.36) years and living at an average distance from the AF venue of 6.23 

miles (SD = 5.52) from the AF venue. On average, GFI respondents taught AF classes for 17 

months, and the majority (63.6%) were no longer active instructors after the end of their 

behavioral contract. Most respondents (11 out of 12) were satisfied with the classes, and 7 out of 

12 were very dissatisfied with the venues. The most frequently reported challenges of 

implementation were participant recruitment and inconsistent participation, in addition to limited 

advertisement of the program. The main reasons for no longer teaching the AF classes were lack 

of time and acquisition of a paid job. 

Discussion 

Our results indicate that the translation of a free PA classes program targeting Latino adults, was 

feasible in the 4 participating communities, located along the US-Mexico border in South San 

Diego. The 3 primary goals of the AF translation were accomplished: 14 public venues were 

recruited for the program’s implementation, 20 Spanish-speaking promotores from the target 

communities were certified as GFIs by the ACE, and a total of 1248 free PA classes were 

delivered by the certified GFIs over 32 months, reaching 851 class attendees.  However, our 
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results showed important implementation challenges including low fidelity (i.e., inconsistent 

class implementation among GFIs and venues) and a limited dose of PA classes received by 

participants.  The intervention program had no observed effect on LTPA among the effectiveness 

study subsample. Still, the program may hold promise for increasing MVPA among less active, 

overweight and obese Latino women, who are more likely to be inactive.20,181  This potential 

impact is supported by the significant decrease in sedentary time observed among the subsample 

participants and the observed pattern of increased MVPA among those who did not meet the PA 

guidelines at baseline (most of whom were overweight and obese women as were the majority of 

the AF subsample participants). Low dose of classes and recruitment of a highly active sample 

are two plausible explanations for the lack of effect observed among the subsample participants.  

However, the methodological limitations of the assessment of PA outcomes do not allow this 

study to draw conclusions on the effectiveness of AF in increasing PA.  

An inconsistency of implementation was evident by wide ranges of classes delivered per public 

venue (9 to 234) and GFI (1 to 359), high variability in the number of active venues per month (1 

to 10), and the low and inconsistent implementation rate by GFIs (with an average of 3 GFIs 

teaching classes per month).  Possible reasons for the substantial drop out rate of instructors 

include lack of remuneration for teaching the classes, lack of motivation due to difficulties in 

recruiting and maintaining class attendees, and low satisfaction with the available venues. These 

issues were reported as the most significant implementation challenges by the GFIs who 

responded the satisfaction questionnaire. In addition, the distance between participating venues 

and GFI’s homes ranged from 2 to 19.6 miles, which suggests that transportation and time 

constraints for GFIs could have served as a barrier to consistent implementation. The main 

reason GFIs reported for no longer teaching AF classes was the acquisition of a paid job. 
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Established and sustainable PA-classes programs in Latin America (Recreovia and ACP) differ 

from AF in that GFIs are hired and receive a salary for teaching the classes, which covers 

transportation expenses and minimizes competition with other tasks or jobs.48 Our results suggest 

that inconvenient locations and class schedules may have contributed to the challenge reported 

by GFIs in recruiting and maintaining class participants. Most participants from the subsample 

reported a low satisfaction with the venue and suggested a greater availability of class times, 

more convenient venues, and provision of child childcare as strategies to improve the program. 

Despite these implementation challenges, an overall reach of 851 individuals is significant in a 

community-based intervention targeting Latinos in the US. Studies have consistently shown low 

participation and adherence to in-person PA interventions among Latinos in the US,182,183 

especially for women,184 (who encompassed 90% of the AF participants). Furthermore, the 

overall amount of classes implemented (37 per month on average), which were sustained for 32 

months in some venues is promising for a PA community-based intervention.  Consistent with 

this study, previous PA interventions conducted among Latinos in US border communities had 

demonstrated the effectiveness of trained promotores as delivery agents for PA classes. 

185,186,187,188 One of these interventions involved trained unpaid promotores.48  In contrast to AF, 

these interventions accomplished changes in PA outcomes including increases in self-reported 

MVPA,186,188 walking,189 and aerobic fitness among adults.187  None of these interventions 

reported detailed implementation indicators (e.g., using the RE-AIM dimensions), however, 

some implementation differences between them and AF can be observed. Most of these PA 

interventions had a shorter implementation (range of three to twelve months) and  a lower dose 

of implementation,  and overall reach.184,185,187,190 All of these interventions used complementary 

strategies in addition to PA classes such as health education, provision of cues to action, 
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provision of pedometers and educational materials. Additionally, most of these interventions 

used different types of community-based venues (e.g., churches, schools, and Community Health 

Centers) for participant’s recruitment and intervention delivery and not exclusively parks or 

recreation centers. Finally, these interventions used a broader recruitment strategy (i.e., using 

Hispanic media and attending events such as health fairs, and door-to-door recruitment) to 

support the promotor-based recruitment. 187,188,189   

Lessons learned 

1.  Establish feasibility prior to conducting a large trial examining effectiveness. 

Implementing and evaluating community-based interventions is challenging in itself,191 but 

assessing intervention effectiveness before prior to establishing community buy-in and feasibility 

is even more challenging. The implementation literature suggests that with community-based 

interventions, it takes time to build community buy-in.143 Furthermore, it is estimated that 

community programs  often require two to four years for reaching full implementation, 143  

whereby an evaluation of effectiveness would be viable.143 Future translation studies on PA 

classes should focus on strengthening program implementation and assessing process indicators 

to ensure a more consistent implementation and sufficient dose to generate impact.  

2.  Start small, and build the program over time118 

The results of this feasibility study provide valuable information to improve the implementation 

of AF, perhaps at a smaller scale (i.e., reducing the number of target communities, focusing on 

the venues and GFIs that showed higher quality and fidelity of implementation). Lessons learned 

from Latin America indicate that PA-classes programs such as ACP take many years to establish 

a broad reach. Successful programs in this region of the world that were scaled up and sustained 

for over 10 years initially faced similar implementation challenges; but they persisted. Previously 
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utilized strategies to overcome challenges should be explored in the US context (e.g., low 

community reach and lack of resources and support), included allocation of public funds, 

progressive increases in local taxes, diversification of resources, coordinated advocacy by 

governmental and non-governmental organizations, multisector partnerships, and community 

empowerment.118,115Efforts to accomplish a sustainable implementation of PA classes programs 

in the US should continue with a flexible approach that allows for a progressive growth and 

integration of the program into the community. 

3. The identification and recruitment of public venues is crucial for the successful 

implementation of AF.   

Future implementation of PA classes for Latino communities in the US should incorporate input 

about the characteristics (i.e., type of facility, preferred class schedule) and location of 

convenient public venues to improve participation and adherence to the PA classes.  Our findings 

showed that a church was the most successful venue in participation and implementation, 

followed by a park and a recreation center, demonstrating that for the context of Latino 

communities in the US, alternative venues where these communities gather may also be effective 

to deliver this type of programs.192,193 Perhaps a combination of public venues that gather Latino 

communities such as churches  with conveniently located city-run recreational venues (parks and 

recreation centers) can gradually encourage a greater adaptation to and  utilization  of parks and 

recreation centers by Latino communities for PA classes.  Finally, our results showed only 10 of 

the 14 adopter venues in AF, implemented the classes for more than 10 months, and of those, 

only 6 implemented a substantial amount of classes.  Concentrating efforts on recruiting and 

enhancing access to venues that provide convenience and effective support strategies may 
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increase the quality and consistency of implementation. Public venues should be identified with 

input from the community and GFIs. 

Limitations 

There were several limitations to this study. Data was not collected among all class attendees 

(i.e., only among the subsample) to assess the actual representativeness of the overall attendees.  

The effectiveness assessment had several limitations including: a self-selected sample (may have 

attracted more active and motivated individuals), no comparison group, small sample size, high 

attrition, and reliance on self-reported PA due to the low compliance of the accelerometer 

protocol. Future studies assessing the effectiveness should address these limitations. Some 

strategies to improve future effectiveness studies on PA classes include: increase the sample size 

of the study subsample, provide more frequent incentives for completion of measurements and 

protocol compliance, and use of reminder and follow-up mechanisms such as phone calls, mailed 

post-cards or text messages. Compliance to accelerometer protocols can be improved by 

exploring the use of alternative devices for this specific population group that promote higher 

protocol adherence, for instance 24-hour waist-worn accelerometer and by using daily activity 

log for accelerometer compliance. In addition, participant’s self-selection should be avoided.  To 

overcome this limitation, a systematic approach for the selection of the study subsample can be 

established.   

The limitations mentioned above reduce the generalizability and validity of the findings. It is 

important to underscore that the primary purpose of AF was to translate a PA-classes program, 

and not to assess the effectiveness of an existing intervention. For this reason, emphasis was 

placed on accomplishing an adaptation and implementation of the program under real-world 

conditions maximizing its external validity, although that could minimize internal validity 
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aspects as well. As an example, AF class attendees were recruited primarily by promotores, with 

no intervention from the research team, and no incentives provided to encourage participation or 

adherence. Lastly, the consistently documented challenges of reaching and promoting adherence 

to PA interventions among Latino communities in the US border communities should be 

considered. Studies have reported low participation and retention rates among Latino 

communities. 44,185,187 Barriers for adherence to PA programs among this population have 

included: high proportion of illegal immigrants,182,194 transportation barriers, and reported 

challenges to spend time away from family.189 

Conclusion 

The findings of this translation study demonstrated that the implementation of AF for Latino 

populations at the US-Mexico border in San Diego was feasible.  Efforts should focus on 

improving implementation fidelity and quality and in implementing a smaller- scale program 

until it reaches full implementation and becomes integrated into the community. Once the 

program is fully implemented, its effectiveness in increasing PA and improving other health and 

social outcomes should be assessed. 
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Table 1.  RE-AIM dimension’s measures and data sources for assessing Academia Fit. 

RE-AIM 

Dimension 

Measure Data source 

Reach 

-Reach of the AF classes in the target population:  

number of class attendees during the implementation 

of the intervention divided by the estimated Latino 

population 18 years and older in the four 

communities. 

-Attendance records collected by GFIs 

in each class. 

-Population data for the four 

communities was based in census data 

2010. 176 

-Representativeness: determined by comparing 

characteristics of the effectiveness study participants 

(n=240), including age, educational attainment, 

country of origin, preferred home language, years 

living in the US, Body Mass Index (BMI), LTPA, 

against those from the general population of the four 

target communities. 

-Data from the study subsample was 

collected through questionnaires 

conducted at baseline and 6-months 

after starting participating in the 

program.  

-Population-based data from the 4 

target communities was obtained from 

the 2010 US Census,176 the 2009-2011 

California Health Interview Survey,195 

and the San Diego Prevention 

Research Center’s (SDPRC) 

Community Survey 2009.194  

Effectiveness 

Self-reported PA:  

-Total minutes per week of moderate-to-vigorous 

intensity PA during leisure time (LTMVPA)  

-Total minutes per week of sedentary time during 

waking hours (e.g., sitting, driving, watching TV) 

-A binary variable was created from the LTMVPA to 

classify individuals as either meeting/not meeting the 

PA recommendation in leisure time (those who 

accumulated 150 minutes or more of moderate-

intensity PA , or 75 minutes for vigorous-intensity-PA 

per week, excluding walking in bouts of at least 10 

minutes each time).28 

- LTPA domain of the Global Physical 

Activity Questionnaire (GPAQ) 180 

included in the overall questionnaire 

conducted to the study subsample.  

- Effectiveness was only assessed 

among the participants of the 

effectiveness study subsample 

(n=240). 

Objective PA: 

- Total minutes of moderate-to-vigorous PA (MVPA) - 

MVPA within 10-minute bouts were calculated for the 

entire week.  Bouts were defined as continuous 

activity, having a minimum duration of 10 minutes, 

with a maximum break duration of 20% of the bout 

length (i.e., 2 minutes per bout for a 10-minute 

bout).130 

Actigraph GT3X accelerometers used 

among the effectiveness study 

subsample (n=240). 
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Adoption 

GFIs adoption: 

-Percentage of trained GFIs that agreed to teach AF 

classes.   

-Records of GFIs certification 

completion and signature of 

behavioral contract 

Public venues adoption: 

-Percentage of public venues selected and approached 

that agreed to participate in the AF program. 

-Records of selected venues and of 

venues that provided authorization. 

Participating and nonparticipating venues were also 

compared regarding quality score 

-Public venues environmental audits 

Implementation

1-year period 

Overall implementation:  total number of classes 

delivered/total intended, number of classes completed 

in year 1/intended, number of classes per month, total 

time of classes’ implementation, number of class 

participants per month over a 1-year period. The 

intended number of classes are the expected number of 

classes by each GFIs based on the behavioral contract. 

-Records of class implementation, 

GFIs attendance, and class 

participation. 

Dose:  

-average number of classes per class attendee 

-average number of classes per sub-sample participant 

-Records of class attendance collected 

among all class attendees including 

effectiveness study subsample. 

Quality of the program 

Suggestions for program improvement  

Questions about overall satisfaction 

with the program from the 

subsample’s questionnaire 

administered at T2. 

Fidelity at the setting (public venues): No. venues 

implementing the AF classes for one year/No. adopter 

venues; No. classes per site; No. venues implementing 

the classes/month. 

-Records on classes’ location (venue) 

and date 

Fidelity at the staff levels (GFIs): No. of GFI’s 

implementing the AF classes for one year/No. GFI’s; 

No. classes per GFI; No. of GFI’s teaching the 

intended dose of classes/No. GFI’s 

-Records of GFIs class 

implementation (type of class taught, 

date) 

Maintenance 

Overall class participants per month year 2 -Records of class participation 

Setting (GFIs)-level 

No. venues implementing the AF classes for two or 

more years’/No. adopter venues 

 

No. of GFI’s implementing the AF classes for two 

years or more/No.  GFI’s 
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Figure 1. Academia-Fit Flow chart: Overall class attendance and participation in the effectiveness study 

(sub-sample). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A subsample of n=240 recruited for the 

effectiveness evaluation at their first class. (self-

selection) 

Participated in the classes 

after baseline assessment 

n=193  

Participants who provided self-

reported PA data at baseline n=239 
T1 

Participants who provided self-reported PA 

data n=167 at 6-months (T2) 
T2 

Baseline 

accelerometer data 

n=122  

n=40 provided 

accelerometer data 

at 6-months (T2) T3 Participants who were available 1 year 

after for T3 N=14. T3 was drooped out 

REACH 

EFFECTIVENESS 

n= 851 community members enrolled and participated in at 

least 1 class between November 2010 and October 2013. 
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Table 2.  Descriptive Statistics of the RE-AIM Indicators: Academia Fit program, 2010-2013 

RE-AIM factor N (%) Mean (SD)  Median IQRb 

Reach    

Total number of AF classes attendees 851   

Number of AF study participants (sub-sample) 240   

Reach of the AF classes at the target communities 851/164,601 (0.15%)   

Reach of the effectiveness study among classes’ 

attendees 

240/851 (28%)   

Effectiveness    

MVPA minutes (Self-reported)   30 (-48, 180) 

Minutes of sedentary time (Self-reported)   22 (-60, 120)* 

MVPA minutes(accelerometer)   56 (-3, 128)* 

Bouted MVPA minutes(accelerometer)   0 (-24, 66) 

Meeting LTPA Guidelines at baseline 111 (61%)   

Meeting LTPA Guidelines at T2 50 (43%)   

Adoption    

   Setting-level    

No. venues selected/ all audited and scored 23/73 (31%)   

No. venues adopting the AF classes/selected venues 12/23 (52%)   

Total number of adopter venues (two additional 

non-audited venues offered their facilities) 

14   

   Staff-level    

No. GFI’s adopting the AF classes/ No. trained 

GFI’s 

20/20 (100%)   

Implementation    

   Overall     

Total No. classes delivered/total dose intended  1248/2064 (60%)   

No. classes completed in year 1/No. intendedc 406/1032 (39%)   

No. classes per month 1-79 (range) 37 (22)  

Total time of classes’ implementation 32 months   

No. of class participants per month year 1 15-749 (range) 364 (231)  

Dose: No. classes per class attendee a   9 (17)  

Dose: No. classes per sub-sample participant  22 (23)  

Setting-level    

No. venues implementing the AF classes for one 

year/No. adopter venues  

7/14 (50%)   

No. classes per sites 9-234 (range) 83 (70)  

No. venues implementing the classes/month 1-10† 5 (3)  

 Staff-level    

No. of GFI’s implementing the AF classes for one 

year/No. GFI’s 

8/20 (40%)   

No. classes per GFI 1-359 (range) 125 (88)  

No. of GFI’s teaching the intendedc dose of 

classes/No.  GFI’s 

6/20 (30%)   

Maintenance     

Overall    

No. of class participants per month year 2 77-571 (range)  367 (151) 

Setting-level    

No. venues implementing the AF classes for two or 

more years/No. adopter venues 

2/14 (14%)   
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 Staff-level    

No. of GFI’s implementing the AF classes for two 

years/No. adopter GFI’s 

3/20 (15%)   

* P<0.05        aExcluding sub-group participants     bMedian difference and IQR (25, 75)                            c The 
intended dose was calculated by adding the number of classes expected per GFI (2 per week over 40 weeks and 
multiplied by the number of GFIs (20) 

 

Table 3.  Comparison of Academia Fit effectiveness study participants with target communities. 

Variables Target 

communities 

Academia 

Fit p 

median age 31 40 <0.001* 

Sex         Male  45% 10% 
<0.001 

   Female 55% 90% 

Education Less than high 

school graduate 24% 18% 

<0.001 
High school 

graduate  27% 25% 

Beyond high 

school 
48% 57% 

Employed  46% 66% <0.001 

Household income below 

poverty 
53.2% 30% <0.001 

Country 

of origin 

Us born % 64% 42%  
<0.001 Foreign born % 36% 57% 

Preferred 

language  

English only 33% 59%  
<0.001 Spanish 59% 40% 

Time in 

the US 

<10 y 25% 57%  
<0.001 >10 y 75% 42% 

BMI 2009 normal weight 41% 18% 
 

<0.001 
overweight 34% 35% 

obese 25% 46% 

Total Leisure Time MET 

Minutes 
615.5 

(1234.2) 
996 (1906) 

 
<0.001** 

Meets LTMVPA 

recommendations (yes) 
30% 61% 

 
<0.001 

Does not meet LTMVPA 70% 39% <0.001 

*one-sample non-parametric test Wilcoxon Signed rank test                                                                            

**one sample t-test                                                                                                                                                         

Else Chi square for goodness of fit test 
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Table 4. Socio-demographic characteristics Academia Fit program subsample for effectiveness evaluation. 

 

Variable T1 (n=238) T2 (n=169) 

N (%) N (%) 

Mean age 39+/-10  

Sex male 22 (9) 18 (11) 

female 217 (90) 151 (89) 

Monthly 

Household 

income 

6000-14,994 57 (24) 44(29) 

20,994-38,994 77 (32) 53(35) 

44,94-65,944 57 (24) 38 (25) 

72,000 or > 28 (12) 17(11) 

Education less than high 

school 

41 (18) 28(16) 

high 

school/equivalent 

57 (25) 45 (27) 

beyond high school 129 (57) 96 (57) 

Marital Status single widow 

divorced separated 

90 (37) 60(35) 

married living 

with partner 

148 (61) 109(65) 

Occupation Not currently 

working 

82 (34) 63 (37) 

Working full-time 113 (47) 74 (44) 

Working part-time 46 (19) 32 (19) 

Working motor 

vehicle at home 

No 7 (3) 6 (4) 

1 or 2 166 (69) 119 (70) 

3 or more 66 (27) 44 (26) 

Country of 

origin 

United States 101 (42) 65 (38) 

Mexico 118 (49) 89 (53) 

Other 19 (8) 15 (9) 

Years in the US less than a year 102 (42) 66 (39) 

<10 35 (14) 28 (17) 

10 or more 102 (42) 73(43) 

Language 

preference 

English  142 (59) 92 (54) 

Spanish 97 (40) 78 (46) 

BMI kg/m2 normal weight 43 (18) 34 (20) 

overweight 84 (35) 67 (39) 

obese 93 (39) 61 (35) 

extreme obesity 15 (6) 11 (6) 
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Figure 2.  Academia Fit Implementation: Number of active public venues, classes, and class attendees per month of 

program implementation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

117 
 

References 

1.  Sarmiento O, Torres A, Jacoby E, Pratt M, Schmid TL, Stierling G. The Ciclovía-Recreativa: A mass-recreational 
program with public health potential. J Phys Act Health. 2010;7 Suppl 2:S163-180. 

2.  Meisel JD, Sarmiento OL, Montes F, et al. Network analysis of Bogotá’s Ciclovía Recreativa, a self-organized 
multisectorial community program to promote physical activity in a middle-income country. Am J Health Promot 
AJHP. 2014;28(5):e127-136. doi:10.4278/ajhp.120912-QUAN-443. 

3.  Accelerometer Data Collection and Scoring Protocol - 
Accelerometer_Data_Collection_and_Scoring_Manual_Updated_June2012.pdf. 
http://sallis.ucsd.edu/Documents/Measures_documents/Accelerometer_Data_Collection_and_Scoring_Manual_U
pdated_June2012.pdf. Accessed August 25, 2015. 

4.  Kohl HW, Craig CL, Lambert EV, et al. The pandemic of physical inactivity: global action for public health. Lancet 
Lond Engl. 2012;380(9838):294-305. doi:10.1016/S0140-6736(12)60898-8. 

5.  Lee I-M, Shiroma EJ, Lobelo F, et al. Effect of physical inactivity on major non-communicable diseases worldwide: 
an analysis of burden of disease and life expectancy. Lancet Lond Engl. 2012;380(9838):219-229. 
doi:10.1016/S0140-6736(12)61031-9. 

6.  CDC|Chronic Disease Overview | Publications | Chronic Disease Prevention and Health Promotion |. 
http://www.cdc.gov/chronicdisease/overview/. Accessed July 8, 2015. 

7.  CDC Data & Statistics | Feature: Minority Health Surveillance- REACH U.S. 2009. 
http://www.cdc.gov/Features/dsREACHUS/. Accessed July 7, 2015. 

8.  Vital Signs: Leading Causes of Death, Prevalence of Diseases and Risk Factors, and Use of Health Services Among 
Hispanics in the United States — 2009–2013. http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6417a5.htm. 
Accessed July 8, 2015. 

9.  Daviglus ML, Pirzada A, Talavera GA. Cardiovascular disease risk factors in the Hispanic/Latino population: lessons 
from the Hispanic Community Health Study/Study of Latinos (HCHS/SOL). Prog Cardiovasc Dis. 2014;57(3):230-236. 
doi:10.1016/j.pcad.2014.07.006. 

10.  Rodriguez CJ, Daviglus ML, Swett K, et al. Dyslipidemia patterns among Hispanics/Latinos of diverse background in 
the United States. Am J Med. 2014;127(12):1186-1194.e1. doi:10.1016/j.amjmed.2014.07.026. 

11.  Rodriguez CJ, Allison M, Daviglus ML, et al. Status of cardiovascular disease and stroke in Hispanics/Latinos in the 
United States: a science advisory from the American Heart Association. Circulation. 2014;130(7):593-625. 
doi:10.1161/CIR.0000000000000071. 

12.  Hallal PC, Andersen LB, Bull FC, et al. Global physical activity levels: surveillance progress, pitfalls, and prospects. 
Lancet Lond Engl. 2012;380(9838):247-257. doi:10.1016/S0140-6736(12)60646-1. 

13.  WHO | Global status report on noncommunicable diseases 2014. WHO. 
http://www.who.int/nmh/publications/ncd-status-report-2014/en/. Accessed May 3, 2016. 

14.  Johnson NB, Hayes LD, Brown K, Hoo EC, Ethier KA, Centers for Disease Control and Prevention (CDC). CDC 
National Health Report: leading causes of morbidity and mortality and associated behavioral risk and protective 
factors--United States, 2005-2013. Morb Mortal Wkly Rep Surveill Summ Wash DC 2002. 2014;63 Suppl 4:3-27. 



 
 

118 
 

15.  HP2020 Objective Data Search | Healthy People 2020. http://www.healthypeople.gov/2020/data-search/Search-
the-Data?f%5B%5D=field_topic_area%3A3504&ci=0&se=0&pop=. Accessed July 8, 2015. 

16.  Instituto Colombiano de Bienestar Familiar - ICBF. ENSIN - Encuesta Nacional de Situación Nutricional en Colombia. 
http://www.icbf.gov.co/portal/page/portal/PortalICBF/Bienestar/ENSIN1. Accessed May 3, 2016. 

17.  Florindo AA, Guimarães VV, Cesar CLG, Barros MB de A, Alves MCGP, Goldbaum M. Epidemiology of leisure, 
transportation, occupational, and household physical activity: prevalence and associated factors. J Phys Act Health. 
2009;6(5):625-632. 

18.  Hallal PC, Victora CG, Wells JCK, Lima RC. Physical inactivity: prevalence and associated variables in Brazilian adults. 
Med Sci Sports Exerc. 2003;35(11):1894-1900. doi:10.1249/01.MSS.0000093615.33774.0E. 

19.  Facts about Physical Activity | Physical Activity | CDC. http://www.cdc.gov/physicalactivity/data/facts.htm. 
Accessed May 4, 2016. 

20.  Centers for Disease Control and Prevention (CDC). Trends in leisure-time physical inactivity by age, sex, and 
race/ethnicity--United States, 1994-2004. MMWR Morb Mortal Wkly Rep. 2005;54(39):991-994. 

21.  Troiano RP, Berrigan D, Dodd KW, Mâsse LC, Tilert T, McDowell M. Physical activity in the United States measured 
by accelerometer. Med Sci Sports Exerc. 2008;40(1):181-188. doi:10.1249/mss.0b013e31815a51b3. 

22.  Hawkins MS, Storti KL, Richardson CR, et al. Objectively measured physical activity of USA adults by sex, age, and 
racial/ethnic groups: a cross-sectional study. Int J Behav Nutr Phys Act. 2009;6:31. doi:10.1186/1479-5868-6-31. 

23.  Gay JL, Buchner DM. Ethnic disparities in objectively measured physical activity may be due to occupational 
activity. Prev Med. 2014;63:58-62. doi:10.1016/j.ypmed.2014.02.015. 

24.  Blair SN, Kohl HW, Paffenbarger RS, Clark DG, Cooper KH, Gibbons LW. Physical fitness and all-cause mortality. A 
prospective study of healthy men and women. JAMA. 1989;262(17):2395-2401. 

25.  Blair SN, Brodney S. Effects of physical inactivity and obesity on morbidity and mortality: current evidence and 
research issues. Med Sci Sports Exerc. 1999;31(11 Suppl):S646-662. 

26.  Archer E, Blair SN. Physical activity and the prevention of cardiovascular disease: from evolution to epidemiology. 
Prog Cardiovasc Dis. 2011;53(6):387-396. doi:10.1016/j.pcad.2011.02.006. 

27.  Blair SN, Cheng Y, Holder JS. Is physical activity or physical fitness more important in defining health benefits? Med 
Sci Sports Exerc. 2001;33(6 Suppl):S379-399-420. 

28.  The US Department of Health and Human Services. Physical Activity Guidelines for Americans. Washington, DC: US 
Department of Health and Human Services; 

29.  Technical Report. Physical Activity Guidlines in the UK: Review and Recoomendations - dh_128255.pdf. 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/213743/dh_128255.pdf. 
Accessed July 2, 2015. 

30.  Department of Health | Australia’s Physical Activity and Sedentary Behaviour Guidelines. 
http://www.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-strateg-phys-act-guidelines. 
Accessed July 2, 2015. 



 
 

119 
 

31.  WHO | Global recommendations on physical activity for health. WHO. 
http://www.who.int/dietphysicalactivity/factsheet_recommendations/en/. Accessed July 2, 2015. 

32.  Gebel K, Ding D, Chey T, Stamatakis E, Brown WJ, Bauman AE. Effect of Moderate to Vigorous Physical Activity on 
All-Cause Mortality in Middle-aged and Older Australians. JAMA Intern Med. 2015;175(6):970-977. 
doi:10.1001/jamainternmed.2015.0541. 

33.  Hu G, Tuomilehto J, Borodulin K, Jousilahti P. The joint associations of occupational, commuting, and leisure-time 
physical activity, and the Framingham risk score on the 10-year risk of coronary heart disease. Eur Heart J. 
2007;28(4):492-498. doi:10.1093/eurheartj/ehl475. 

34.  Samitz G, Egger M, Zwahlen M. Domains of physical activity and all-cause mortality: systematic review and dose-
response meta-analysis of cohort studies. Int J Epidemiol. 2011;40(5):1382-1400. doi:10.1093/ije/dyr112. 

35.  Bedimo-Rung AL, Thomson JL, Mowen AJ, et al. The condition of neighborhood parks following Hurricane Katrina: 
development of a Post-Hurricane Assessment instrument. J Phys Act Health. 2008;5(1):45-57. 

36.  Lindström M, Hanson BS, Ostergren PO. Socioeconomic differences in leisure-time physical activity: the role of 
social participation and social capital in shaping health related behaviour. Soc Sci Med 1982. 2001;52(3):441-451. 

37.  Parra DC, McKenzie TL, Ribeiro IC, et al. Assessing physical activity in public parks in Brazil using systematic 
observation. Am J Public Health. 2010;100(8):1420-1426. doi:10.2105/AJPH.2009.181230. 

38.  Heath GW, Parra DC, Sarmiento OL, et al. Evidence-based intervention in physical activity: lessons from around the 
world. Lancet Lond Engl. 2012;380(9838):272-281. doi:10.1016/S0140-6736(12)60816-2. 

39.  Services TG to CP. The Community Guide - Increasing Physical Activity. 
http://www.thecommunityguide.org/pa/index.html. Accessed July 13, 2015. 

40.  Hoehner CM, Ribeiro IC, Parra DC, et al. Physical activity interventions in Latin America: expanding and classifying 
the evidence. Am J Prev Med. 2013;44(3):e31-40. doi:10.1016/j.amepre.2012.10.026. 

41.  An Integrated Framework for Assessing the Value of Community-Based Prevention. Institute of Medicine. 
http://www.nationalacademies.org/hmd/Reports/2012/An-Integrated-Framework-for-Assessing-the-Value-of-
Community-Based-Prevention.aspx. Accessed May 4, 2016. 

42.  Public Open Space | Healthy Active By Design. http://www.healthyactivebydesign.com/design-features/public-
open-space. Accessed June 24, 2016. 

43.  Public open space, physical activity, urban design and public health: Concepts, methods and research agenda. 
http://www.sciencedirect.com/science/article/pii/S1353829215000295. Accessed June 24, 2016. 

44.  Joseph Rowntree Foundation. The social value of public spaces. 
https://www.jrf.org.uk/sites/default/files/jrf/migrated/files/2050-public-space-community.pdf. Accessed June 24, 
2016. 

45.  Severtsen B. Public Health and Open Space. 
http://depts.washington.edu/open2100/Resources/5_New%20Research/public_health.pdf. Accessed June 24, 
2016. 



 
 

120 
 

46.  Increasing walking: How important is distance to, attractiveness, and size of public open space? 
http://www.sciencedirect.com/science/article/pii/S0749379704002983. Accessed June 24, 2016. 

47.  Hoehner CM, Soares J, Parra Perez D, et al. Physical activity interventions in Latin America: a systematic review. Am 
J Prev Med. 2008;34(3):224-233. doi:10.1016/j.amepre.2007.11.016. 

48.  Paez DC, Reis RS, Parra DC, et al. Bridging the gap between research and practice: an assessment of external 
validity of community-based physical activity programs in Bogotá, Colombia, and Recife, Brazil. Transl Behav Med. 
2015;5(1):1-11. doi:10.1007/s13142-014-0275-y. 

49.  Torres A, Sarmiento OL, Stauber C, Zarama R. The Ciclovia and Cicloruta programs: promising interventions to 
promote physical activity and social capital in Bogotá, Colombia. Am J Public Health. 2013;103(2):e23-30. 
doi:10.2105/AJPH.2012.301142. 

50.  Gómez LF, Mateus JC, Cabrera G. Leisure-time physical activity among women in a neighbourhood in Bogotá, 
Colombia: prevalence and socio-demographic correlates. Cad Saúde Pública. 2004;20(4):1103-1109. doi:/S0102-
311X2004000400026. 

51.  Montes F, Sarmiento OL, Zarama R, et al. Do health benefits outweigh the costs of mass recreational programs? An 
economic analysis of four Ciclovía programs. J Urban Health Bull N Y Acad Med. 2012;89(1):153-170. 
doi:10.1007/s11524-011-9628-8. 

52.  Del Castillo, A et al. Open Streets: A healthy epidemic. http://epiandes.uniandes.edu.co/wp-
content/uploads/FINAL_FactSheet_CicloviasRecreativas_ENG_15.05.13.pdf. Published 2013. Accessed July 14, 
2015. 

53.  Simoes EJ, Hallal P, Pratt M, et al. Effects of a community-based, professionally supervised intervention on physical 
activity levels among residents of Recife, Brazil. Am J Public Health. 2009;99(1):68-75. 
doi:10.2105/AJPH.2008.141978. 

54.  Reis RS, Hino AAF, Cruz DK, et al. Promoting physical activity and quality of life in Vitoria, Brazil: evaluation of the 
Exercise Orientation Service (EOS) program. J Phys Act Health. 2014;11(1):38-44. doi:10.1123/jpah.2012-0027. 

55.  Reis RS, Yan Y, Parra DC, Brownson RC. Assessing participation in community-based physical activity programs in 
Brazil. Med Sci Sports Exerc. 2014;46(1):92-98. doi:10.1249/MSS.0b013e3182a365ae. 

56.  Open Streets Project | Opening Streets to People, Sharing Resources, Transforming Communities. 
http://openstreetsproject.org/. Accessed July 14, 2015. 

57.  Hipp JA, Eyler AA, Zieff SG, Samuelson MA. Taking physical activity to the streets: the popularity of Ciclovía and 
Open Streets initiatives in the United States. Am J Health Promot AJHP. 2014;28(3 Suppl):S114-115. 
doi:10.4278/ajhp.28.3s.S114. 

58.  Zieff SG, Kim M-S, Wilson J, Tierney P. A “Ciclovia” in San Francisco: Characteristics and physical activity behavior of 
Sunday Streets participants. J Phys Act Health. 2014;11(2):249-255. doi:10.1123/jpah.2011-0290. 

59.  Hipp JA, Eyler AA, Kuhlberg JA. Target population involvement in urban ciclovias: a preliminary evaluation of St. 
Louis open streets. J Urban Health Bull N Y Acad Med. 2013;90(6):1010-1015. doi:10.1007/s11524-012-9759-6. 

60.  Engelberg JK, Carlson JA, Black ML, Ryan S, Sallis JF. Ciclovía participation and impacts in San Diego, CA: the first 
CicloSDias. Prev Med. 2014;69 Suppl 1:S66-73. doi:10.1016/j.ypmed.2014.10.005. 



 
 

121 
 

61.  Kuhlberg JA, Hipp JA, Eyler A, Chang G. Open streets initiatives in the United States: closed to traffic, open to 
physical activity. J Phys Act Health. 2014;11(8):1468-1474. doi:10.1123/jpah.2012-0376. 

62.  Simoes et al. Lessons from the scaling up of a physical activity intervention in Brazil. Am J Public Health. In review. 

63.  Malta DC, Barbosa da Silva J. Policies to promote physical activity in Brazil. Lancet Lond Engl. 2012;380(9838):195-
196. doi:10.1016/S0140-6736(12)61041-1. 

64.  Boen-Mejia, E., et al. From Academia de Cidade to Academia Fit: Adaptation of a  community program from Brazil 
to increase physical activity among Latinos in the U.S. In: Austin, TX; 2012. 

65.  Larsen BA, Pekmezi D, Marquez B, Benitez TJ, Marcus BH. Physical activity in Latinas: social and environmental 
influences. Womens Health Lond Engl. 2013;9(2). doi:10.2217/whe.13.9. 

66.  Wang S, Moss JR, Hiller JE. Applicability and transferability of interventions in evidence-based public health. Health 
Promot Int. 2006;21(1):76-83. doi:10.1093/heapro/dai025. 

67.  Leeman J, Sandelowski M. Practice-based evidence and qualitative inquiry. J Nurs Scholarsh Off Publ Sigma Theta 
Tau Int Honor Soc Nurs Sigma Theta Tau. 2012;44(2):171-179. doi:10.1111/j.1547-5069.2012.01449.x. 

68.  Dunet DO, Sparling PB, Hersey J, et al. A new evaluation tool to obtain practice-based evidence of worksite health 
promotion programs. Prev Chronic Dis. 2008;5(4):A118. 

69.  Crespo CJ, Smit E, Carter-Pokras O, Andersen R. Acculturation and leisure-time physical inactivity in Mexican 
American adults: results from NHANES III, 1988-1994. Am J Public Health. 2001;91(8):1254-1257. 

70.  Mercer SL, DeVinney BJ, Fine LJ, Green LW, Dougherty D. Study designs for effectiveness and translation 
research :identifying trade-offs. Am J Prev Med. 2007;33(2):139-154. doi:10.1016/j.amepre.2007.04.005. 

71.  Rabin BA, Brownson RC, Kerner JF, Glasgow RE. Methodologic challenges in disseminating evidence-based 
interventions to promote physical activity. Am J Prev Med. 2006;31(4 Suppl):S24-34. 
doi:10.1016/j.amepre.2006.06.009. 

72.  Galaviz KI, Harden SM, Smith E, et al. Physical activity promotion in Latin American populations: a systematic 
review on issues of internal and external validity. Int J Behav Nutr Phys Act. 2014;11:77. doi:10.1186/1479-5868-
11-77. 

73.  Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion interventions: the RE-
AIM framework. Am J Public Health. 1999;89(9):1322-1327. 

74.  Hallal PC, Tenório MCM, Tassitano RM, et al. [Evaluation of the Academia da Cidade program to promote physical 
activity in Recife, Pernambuco State, Brazil: perceptions of users and non-users]. Cad Saúde Pública. 2010;26(1):70-
78. 

75.  World Health Organization. Global Health Risks. Mortality and Burden of Disease Attributable to Selected Major 
Risks.; 2009. http://www.who.int/healthinfo/global_burden_disease/global_health_risks/en/. Accessed August 10, 
2014. 

76.  Kohl HW, Craig CL, Lambert EV, et al. The pandemic of physical inactivity: global action for public health. Lancet. 
2012;380(9838):294-305. doi:10.1016/S0140-6736(12)60898-8. 



 
 

122 
 

77.  Lee I-M, Shiroma EJ, Lobelo F, et al. Effect of physical inactivity on major non-communicable diseases worldwide: 
an analysis of burden of disease and life expectancy. Lancet. 2012;380(9838):219-229. doi:10.1016/S0140-
6736(12)61031-9. 

78.  Heath GW, Parra DC, Sarmiento OL, et al. Evidence-based intervention in physical activity: lessons from around the 
world. Lancet. 2012;380(9838):272-281. doi:10.1016/S0140-6736(12)60816-2. 

79.  American College of Sports Medicine. American Fitness Index. Full report 2012. 
http://americanfitnessindex.org/report/. Accessed August 7, 2014. 

80.  CDC. Behavioral Risk Factor Surveillance System-BRFSS City and County Data. http://apps.nccd.cdc.gov/brfss-
smart/MMSARiskChart.asp?yr=2012&MMSA=5&cat=EX&qkey=8041&grp=0. Accessed August 7, 2014. 

81.  Bauman AE, Reis RS, Sallis JF, et al. Correlates of physical activity: why are some people physically active and others 
not? Lancet. 2012;380(9838):258-271. doi:10.1016/S0140-6736(12)60735-1. 

82.  Sarmiento O, Torres A, Jacoby E, Pratt M, Schmid TL, Stierling G. The Ciclovía-Recreativa: A mass-recreational 
program with public health potential. J Phys Act Health. 2010;7 Suppl 2:S163-180. 

83.  Meisel JD, Sarmiento OL, Montes F, et al. Network analysis of Bogotá’s Ciclovía Recreativa, a self-organized 
multisectorial community program to promote physical activity in a middle-income country. Am J Health Promot 
AJHP. 2014;28(5):e127-136. doi:10.4278/ajhp.120912-QUAN-443. 

84.  EpiAndes group. Open Streets. A healthy epidemic. http://epiandes.uniandes.edu.co. 

85.  Open Streets Project | Opening Streets to People, Sharing Resources, Transforming Communities. 
http://openstreetsproject.org/. Accessed March 31, 2015. 

86.  RWJF and The National Collaborative on Childhood Obesity Research (NCCOR). Building a Culture of Health. 
Lessons learned from Global Efforts. Case Study. Childhood Obesity. http://nccor.org/projects/globallessons/. 
Accessed March 31, 2015. 

87.  About | Atlanta Streets Alive. http://www.atlantastreetsalive.com/about-2/#sthash.2hMc4ZRI.dpbs. Accessed July 
4, 2014. 

88.  Past Events | Atlanta Streets Alive. http://www.atlantastreetsalive.com/past-
events/#sthash.6JiK1dtt.h85JLqli.dpbs. Accessed July 3, 2014. 

89.  Hoehner CM, Soares J, Parra Perez D, et al. Physical activity interventions in Latin America: a systematic review. Am 
J Prev Med. 2008;34(3):224-233. doi:10.1016/j.amepre.2007.11.016. 

90.  Torres A, Sarmiento OL, Stauber C, Zarama R. The Ciclovia and Cicloruta programs: promising interventions to 
promote physical activity and social capital in Bogotá, Colombia. Am J Public Health. 2013;103(2):e23-30. 
doi:10.2105/AJPH.2012.301142. 

91.  Gómez LF, Mateus JC, Cabrera G. Leisure-time physical activity among women in a neighbourhood in Bogotá, 
Colombia: prevalence and socio-demographic correlates. Cad Saúde Pública. 2004;20(4):1103-1109. doi:/S0102-
311X2004000400026. 



 
 

123 
 

92.  Montes F, Sarmiento OL, Zarama R, et al. Do health benefits outweigh the costs of mass recreational programs? An 
economic analysis of four Ciclovía programs. J Urban Health Bull N Y Acad Med. 2012;89(1):153-170. 
doi:10.1007/s11524-011-9628-8. 

93.  Zieff SG, Kim M-S, Wilson J, Tierney P. A “Ciclovia” in San Francisco: Characteristics and physical activity behavior of 
Sunday Streets participants. J Phys Act Health. 2014;11(2):249-255. doi:10.1123/jpah.2011-0290. 

94.  Hipp JA, Eyler AA, Kuhlberg JA. Target population involvement in urban ciclovias: a preliminary evaluation of St. 
Louis open streets. J Urban Health Bull N Y Acad Med. 2013;90(6):1010-1015. doi:10.1007/s11524-012-9759-6. 

95.  Hipp JA, Eyler AA, Zieff SG, Samuelson MA. Taking physical activity to the streets: the popularity of Ciclovía and 
Open Streets initiatives in the United States. Am J Health Promot AJHP. 2014;28(3 Suppl):S114-115. 
doi:10.4278/ajhp.28.3s.S114. 

96.  Kuhlberg JA, Hipp JA, Eyler A, Chang G. Open Streets Initiatives in the U.S.: Closed to Traffic, Open to Physical 
Activity. J Phys Act Health. December 2013. 

97.  Pan American Health Organization’s Regional Council on Healthy Eating and Active Living and Non- Communicable 
Disease Unit, La Vía RecreActiva of Guadalajara, the Schools of Medicine and Engineering of the University of the 
Andes, Bogotá Colombia, the Centers for Disease Control and Prevention,  and Ciclovía of Bogotá. Ciclovía 
Recreativa Implementation and Advocacy Manual. 2009. 
http://cicloviarecreativa.uniandes.edu.co/english/manual.html. Accessed July 9, 2014. 

98.  Atlanta (city) QuickFacts from the US Census Bureau. http://quickfacts.census.gov/qfd/states/13/1304000.html. 
Accessed August 13, 2014. 

99.  Virginia Highland neighborhood in Atlanta, Georgia (GA). http://www.city-data.com/neighborhood/Virginia-
Highland-Atlanta-GA.html. Accessed August 13, 2014. 

100.  West End: April 19. Atlanta Str Alive. http://www.atlantastreetsalive.com/2015-routes/west-end-april-19/. 
Accessed April 1, 2015. 

101.  Atlanta BeltLine Health Impact Assessment | Georgia Tech Center for Quality Growth and Regional Development. 
http://www.cqgrd.gatech.edu/research/atlanta-beltline-health-impact-assessment. Accessed December 17, 2014. 

102.  Moore LV, Diez Roux AV, Evenson KR, McGinn AP, Brines SJ. Availability of recreational resources in minority and 
low socioeconomic status areas. Am J Prev Med. 2008;34(1):16-22. doi:10.1016/j.amepre.2007.09.021. 

103.  Bassett DR, Pucher J, Buehler R, Thompson DL, Crouter SE. Walking, cycling, and obesity rates in Europe, North 
America, and Australia. J Phys Act Health. 2008;5(6):795-814. 

104.  Pucher J, Buehler R, Bassett DR, Dannenberg AL. Walking and cycling to health: a comparative analysis of city, 
state, and international data. Am J Public Health. 2010;100(10):1986-1992. doi:10.2105/AJPH.2009.189324. 

105.  World Health Organization O. Urban Transport and Health Module 5g Sustainable Transport: A Sourcebook for 
Policy-Makers in Developing Cities.; 2011. http://www.who.int/hia/green_economy/giz_transport.pdf. 

106.  Foot Traffic Ahead | Smart Growth America. http://www.smartgrowthamerica.org/locus/foot-traffic-ahead/. 
Accessed March 31, 2015. 



 
 

124 
 

107.  Vital Signs: Walking Among Adults — United States, 2005 and 2010. 
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6131a4.htm. Accessed August 7, 2014. 

108.  Lee I-M, Buchner DM. The importance of walking to public health. Med Sci Sports Exerc. 2008;40(7 Suppl):S512-
518. doi:10.1249/MSS.0b013e31817c65d0. 

109.  Lee I-M, Bauman AE, Blair SN, et al. Annual deaths attributable to physical inactivity: whither the missing 2 million? 
Lancet. 2013;381(9871):992-993. doi:10.1016/S0140-6736(13)60705-9. 

110.  The Community Guide - Increasing Physical Activity. http://www.thecommunityguide.org/pa/index.html. Accessed 
March 24, 2016. 

111.  Bauman A, Craig CL. The place of physical activity in the WHO Global Strategy on Diet and Physical Activity. Int J 
Behav Nutr Phys Act. 2005;2:10. doi:10.1186/1479-5868-2-10. 

112.  Mummery WK, Brown WJ. Whole of community physical activity interventions: easier said than done. Br J Sports 
Med. 2009;43(1):39-43. doi:10.1136/bjsm.2008.053629. 

113.  Luten KA, Reijneveld SA, Dijkstra A, de Winter AF. Reach and effectiveness of an integrated community-based 
intervention on physical activity and healthy eating of older adults in a socioeconomically disadvantaged 
community. Health Educ Res. December 2015. doi:10.1093/her/cyv064. 

114.  Díaz Del Castillo A, Sarmiento OL, Reis RS, Brownson RC. Translating evidence to policy: urban interventions and 
physical activity promotion in Bogotá, Colombia and Curitiba, Brazil. Transl Behav Med. 2011;1(2):350-360. 
doi:10.1007/s13142-011-0038-y. 

115.  Paez DC, Reis RS, Parra DC, et al. Bridging the gap between research and practice: an assessment of external 
validity of community-based physical activity programs in Bogotá, Colombia, and Recife, Brazil. Transl Behav Med. 
2015;5(1):1-11. doi:10.1007/s13142-014-0275-y. 

116.  Reis RS, Yan Y, Parra DC, Brownson RC. Assessing participation in community-based physical activity programs in 
Brazil. Med Sci Sports Exerc. 2014;46(1):92-98. doi:10.1249/MSS.0b013e3182a365ae. 

117.  Han B, Cohen DA, Derose KP, Marsh T, Williamson S, Loy S. Effectiveness of a Free Exercise Program in a 
Neighborhood Park. Prev Med Rep. 2015;2:255-258. doi:10.1016/j.pmedr.2015.03.010. 

118.  Diaz del Castillo A, González S, Rios P, et al. Start Small, Dream Big: Experiences of Physical Activity In Public Spaces 
in Colombia. Manuscr Submitt Publ. 

119.  Rios P, Diaz del Castillo A, Pinzón E, et al. Salud y Bienestar. Al Ritmo de las Comunidades. Experiencias Inspiradoras 
de America Latina. http://epiandes.uniandes.edu.co/wp-content/uploads/Folleto-Epiandes_FINAL.pdf. Accessed 
January 16, 2016. 

120.  Reis RS, Hino AAF, Cruz DK, et al. Promoting physical activity and quality of life in Vitoria, Brazil: evaluation of the 
Exercise Orientation Service (EOS) program. J Phys Act Health. 2014;11(1):38-44. doi:10.1123/jpah.2012-0027. 

121.  Simoes EJ, Hallal P, Pratt M, et al. Effects of a community-based, professionally supervised intervention on physical 
activity levels among residents of Recife, Brazil. Am J Public Health. 2009;99(1):68-75. 
doi:10.2105/AJPH.2008.141978. 



 
 

125 
 

122.  Reis RS, Hallal PC, Parra DC, et al. Promoting physical activity through community-wide policies and planning: 
findings from Curitiba, Brazil. J Phys Act Health. 2010;7 Suppl 2:S137-145. 

123.  Secretaría Distrital de Planeación - Alcaldía Mayor de Bogotá. 
http://www.sdp.gov.co/portal/page/portal/PortalSDP/InformacionTomaDecisiones/Estadisticas/RelojDePoblacion. 
Accessed January 17, 2016. 

124.  Social Panorama of Latin America 2011 | Publication | Economic Commission for Latin America and the Caribbean. 
http://www.cepal.org/en/publications/social-panorama-latin-america-2011. Accessed January 17, 2016. 

125.  Instituto Colombiano de Bienestar Familiar - ICBF. Encuesta Nacional de la Situación Nutricional en Colombia 2010 
- ENSIN. http://www.icbf.gov.co/portal/page/portal/PortalICBF/Bienestar/ENSIN1. Accessed February 24, 2016. 

126.  González S, Sarmiento OL, Lozano Ó, Ramírez A, Grijalba C. Niveles de actividad física de la población colombiana: 
desigualdades por sexo y condición socioeconómica. Biomédica. 2014;34(3):447-459. 
doi:10.7705/biomedica.v34i3.2258. 

127.  International Physical Activity Questionnaire. https://sites.google.com/site/theipaq/home. Accessed February 12, 
2016. 

128.  Physical Activity Guidelines - health.gov. http://health.gov/paguidelines/. Accessed February 24, 2016. 

129.  Freedson PS, Melanson E, Sirard J. Calibration of the Computer Science and Applications, Inc. accelerometer. Med 
Sci Sports Exerc. 1998;30(5):777-781. 

130.  Salvo D, Reis RS, Stein AD, Rivera J, Martorell R, Pratt M. Characteristics of the built environment in relation to 
objectively measured physical activity among Mexican adults, 2011. Prev Chronic Dis. 2014;11:E147. 
doi:10.5888/pcd11.140047. 

131.  Departamento Administrativo Nacional de Estadística (DANE). 
http://www.dane.gov.co/index.php/esp/estratificacion-socioeconomica/metodologia. Accessed July 27, 2015. 

132.  Hayat MJ, Hedlin H. Modern statistical modeling approaches for analyzing repeated-measures data. Nurs Res. 
2012;61(3):188-194. doi:10.1097/NNR.0b013e31824f5f58. 

133.  Diggle P, Heagerty P, Liang K-Y, Zeger S. Analysis of Longitudinal Data. Second Edition. Oxford Statistical Science 
Series 25; 2002. 

134.  Allen K, Morey MC. Physical Activity and Adherence. In: Bosworth H, ed. Improving Patient Treatment Adherence. 
Springer New York; 2010:9-38. http://link.springer.com/chapter/10.1007/978-1-4419-5866-2_2. Accessed 
February 23, 2016. 

135.  Rios P, Diaz del Castillo A, Pinzón E, et al. Al Ritmo de las Comunidades, Experiencias Inspiradoras en America 
Latina. http://epiandes.uniandes.edu.co/wp-content/uploads/Folleto-Epiandes-2016_Recreovia.pdf. Accessed 
February 23, 2016. 

136.  Sekhon JS, Titiunik R. When Natural Experiments Are Neither Natural nor Experiments. Am Polit Sci Rev. 
2012;106(1):35–57. doi:10.1017/S0003055411000542. 

137.  Green LW. Public health asks of systems science: to advance our evidence-based practice, can you help us get 
more practice-based evidence? Am J Public Health. 2006;96(3):406-409. doi:10.2105/AJPH.2005.066035. 



 
 

126 
 

138.  Sherwood NE, Jeffery RW. The behavioral determinants of exercise: implications for physical activity interventions. 
Annu Rev Nutr. 2000;20:21-44. doi:10.1146/annurev.nutr.20.1.21. 

139.  Ekkekakis P, Lind E. Exercise does not feel the same when you are overweight: the impact of self-selected and 
imposed intensity on affect and exertion. Int J Obes 2005. 2006;30(4):652-660. doi:10.1038/sj.ijo.0803052. 

140.  Dalle Grave R, Calugi S, Centis E, et al. Cognitive-Behavioral Strategies to Increase the Adherence to Exercise in the 
Management of Obesity, Cognitive-Behavioral Strategies to Increase the Adherence to Exercise in the 
Management of Obesity. J Obes J Obes. 2010;2011, 2011:e348293. doi:10.1155/2011/348293, 
10.1155/2011/348293. 

141.  Overview of the Stages of Implementation | SISEP:State Implementation and Scaling-up Evidence-based Pratices 
Center. http://sisep.fpg.unc.edu/guidebook/level-one/stages-implementation. Accessed February 23, 2016. 

142.  Brownson RC, Brennan LK, Evenson KR, Leviton LC. Lessons from a mixed-methods approach to evaluating Active 
Living by Design. Am J Prev Med. 2012;43(5 Suppl 4):S271-280. doi:10.1016/j.amepre.2012.07.002. 

143.  Fixsen DL, Naoom SF, Blase KA, Friedman RM, Wallace F. Implementation Research: A Synthess of the Literature. 
http://ctndisseminationlibrary.org/PDF/nirnmonograph.pdf. Accessed February 23, 2016. 

144.  Merzel C, D’Afflitti J. Reconsidering Community-Based Health Promotion: Promise, Performance, and Potential. Am 
J Public Health. 2003;93(4):557-574. 

145.  Koorts H, Gillison F. Mixed method evaluation of a community-based physical activity program using the RE-AIM 
framework: Practical application in a real-world setting. BMC Public Health. 2015;15. doi:10.1186/s12889-015-
2466-y. 

146.  Blair SN, Church TS. The fitness, obesity, and health equation: is physical activity the common denominator? JAMA. 
2004;292(10):1232-1234. doi:10.1001/jama.292.10.1232. 

147.  Blair SN. Physical inactivity and obesity is not a myth: Dr. Steven Blair comments on Dr. Aseem Malhotra’s editorial. 
Br J Sports Med. 2015;49(15):968-969. doi:10.1136/bjsports-2015-094989. 

148.  Mendonça BC, Oliveira AC, Toscano J J O, et al. Exposure to a community-wide physical activity promotion program 
and leisure-time physical activity in Aracaju, Brazil. J Phys Act Health. 2010;7 Suppl 2:S223-228. 

149.  Gomez LF, Sarmiento OL, Parra DC, et al. Characteristics of the built environment associated with leisure-time 
physical activity among adults in Bogotá, Colombia: a multilevel study. J Phys Act Health. 2010;7 Suppl 2:S196-203. 

150.  Lindström M, Hanson BS, Ostergren PO. Socioeconomic differences in leisure-time physical activity: the role of 
social participation and social capital in shaping health related behaviour. Soc Sci Med 1982. 2001;52(3):441-451. 

151.  Wendel-Vos GCW, Schuit AJ, Tijhuis M a. R, Kromhout D. Leisure time physical activity and health-related quality of 
life: cross-sectional and longitudinal associations. Qual Life Res Int J Qual Life Asp Treat Care Rehabil. 
2004;13(3):667-677. 

152.  Interactivo cómo vamos en localidades Bogotá Cómo Vamos. Bogotá Cómo Vamos. 
http://www.bogotacomovamos.org/interactivo-como-vamos-en-localidades-2014/. Accessed February 24, 2016. 



 
 

127 
 

153.  Bogotá C de C de. Balance de la seguridad: Bogotá - Cundinamarca. http://www.ccb.org.co/Investigaciones-
Bogota-y-Region/Seguridad-Ciudadana/Observatorio-de-Seguridad/Balance-de-la-seguridad-Bogota-
Cundinamarca. Accessed February 24, 2016. 

154.  Boletin_Resultados_Encuesta_Multiproposito_2014.pdf. 
http://www.sdp.gov.co/imagenes_portal/documentacion/OficPrensa/Boletin_Resultados_Encuesta_Multiproposit
o_2014.pdf. Accessed February 24, 2016. 

155.  Torres A, Sarmiento OL, Stauber C, Zarama R. The Ciclovia and Cicloruta programs: promising interventions to 
promote physical activity and social capital in Bogotá, Colombia. Am J Public Health. 2013;103(2):e23-30. 
doi:10.2105/AJPH.2012.301142. 

156.  Gomez, L.F, Sarmiento OL, Lucumi D, Espinosa G, Forero R, Bauman A. Prevalence and factors associated with 
walking and cycling for transport among young adults in two low-income localities of Bogotá, Colombia. J Phys Act 
Health. 2005;2:445-459. 

157.  Bauman A, Ainsworth BE, Bull F, et al. Progress and pitfalls in the use of the International Physical Activity 
Questionnaire (IPAQ) for adult physical activity surveillance. J Phys Act Health. 2009;6 Suppl 1:S5-8. 

158.  Rzewnicki R, Vanden Auweele Y, De Bourdeaudhuij I. Addressing overreporting on the International Physical 
Activity Questionnaire (IPAQ) telephone survey with a population sample. Public Health Nutr. 2003;6(3):299-305. 
doi:10.1079/PHN2002427. 

159.  Craig CL, Marshall AL, Sjöström M, et al. International physical activity questionnaire: 12-country reliability and 
validity. Med Sci Sports Exerc. 2003;35(8):1381-1395. doi:10.1249/01.MSS.0000078924.61453.FB. 

160.  Hallal PC, Gomez LF, Parra DC, et al. Lessons learned after 10 years of IPAQ use in Brazil and Colombia. J Phys Act 
Health. 2010;7 Suppl 2:S259-264. 

161.  Physical activity of moderate intensity in leisure time and the risk of all cause mortality -- Bucksch 39 (9): 632 -- 
British Journal of Sports Medicine. http://bjsm.bmj.com/content/39/9/632.abstract. Accessed May 20, 2016. 

162.  The Guide to Community Preventive Services (The Community Guide). 
http://www.thecommunityguide.org/index.html. Accessed January 16, 2016. 

163.  Dzewaltowski DA, Estabrooks PA, Glasgow RE. The future of physical activity behavior change research: what is 
needed to improve translation of research into health promotion practice? Exerc Sport Sci Rev. 2004;32(2):57-63. 

164.  Parra DC, Hoehner CM, Hallal PC, et al. Scaling up of physical activity interventions in Brazil: how partnerships and 
research evidence contributed to policy action. Glob Health Promot. 2013;20(4):5-12. 
doi:10.1177/1757975913502368. 

165.  Torres A, Diaz MP, Matt H, Rodney  Lyn, Deborah Salvo, Olga Lucia Sarmiento. Assessing the effect of physical 
activity classes in public spaces on leisure-time physical activity: “Al Ritmo de las Comunidades” A natural 
experiment in Bogota, Colombia. Rev. 

166.  Healthy People 2010 snapshot for the Hispanic population: Progress toward targets, size of disparities, and 
changes in disparities (10/2008) - hispanic_snapshot.pdf. 
http://www.cdc.gov/nchs/data/hpdata2010/hispanic_snapshot.pdf. Accessed January 18, 2016. 



 
 

128 
 

167.  Nápoles AM, Santoyo-Olsson J, Stewart AL. Methods for translating evidence-based behavioral interventions for 
health-disparity communities. Prev Chronic Dis. 2013;10:E193. doi:10.5888/pcd10.130133. 

168.  Glasgow RE, Emmons KM. How can we increase translation of research into practice? Types of evidence needed. 
Annu Rev Public Health. 2007;28:413-433. doi:10.1146/annurev.publhealth.28.021406.144145. 

169.  Jauregui E, Pacheco AM, Soltero EG, et al. Using the RE-AIM framework to evaluate physical activity public health 
programs in México. BMC Public Health. 2015;15:162. doi:10.1186/s12889-015-1474-2. 

170.  Van Acker R, De Bourdeaudhuij I, De Cocker K, Klesges LM, Cardon G. The impact of disseminating the whole-
community project “10,000 Steps”: a RE-AIM analysis. BMC Public Health. 2011;11:3. doi:10.1186/1471-2458-11-3. 

171.  Jenkinson KA, Naughton G, Benson AC. The GLAMA (Girls! Lead! Achieve! Mentor! Activate!) physical activity and 
peer leadership intervention pilot project: a process evaluation using the RE-AIM framework. BMC Public Health. 
2012;12:55. doi:10.1186/1471-2458-12-55. 

172.  Gaglio B, Shoup JA, Glasgow RE. The RE-AIM framework: a systematic review of use over time. Am J Public Health. 
2013;103(6):e38-46. doi:10.2105/AJPH.2013.301299. 

173.  Schwingel A, Gálvez P, Linares D, Sebastião E. Using a Mixed-Methods RE-AIM Framework to Evaluate Community 
Health Programs for Older Latinas. J Aging Health. April 2016. doi:10.1177/0898264316641075. 

174.  Effectiveness or Efficacy | RE-AIM | Virginia Tech. http://www.re-aim.hnfe.vt.edu/about_re-aim/what_is_re-
aim/efficacy.html. Accessed April 29, 2016. 

175.  Adoption | RE-AIM | Virginia Tech. http://www.re-aim.hnfe.vt.edu/about_re-aim/what_is_re-aim/adoption.html. 
Accessed April 29, 2016. 

176.  U. S. Census Bureau. American FactFinder. http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml. Accessed 
April 19, 2016. 

177.  al B-RA et. The significance of parks to physical activity and public health: a conceptual model. - PubMed - NCBI. 
http://www.ncbi.nlm.nih.gov/pubmed/?term=The+Significance+of+Parks+to+Physical+Activity+and+Public+Health
+A+Conceptual+Model. Accessed April 25, 2016. 

178.  PHYSICAL ACTIVITY READINESS QUESTIONNAIRE - nasm_par-q-(pdf-21k).pdf. 
http://www.nasm.org/docs/pdf/nasm_par-q-(pdf-21k).pdf. Accessed April 25, 2016. 

179.  Kessler RS, Purcell EP, Glasgow RE, Klesges LM, Benkeser RM, Peek CJ. What does it mean to “employ” the RE-AIM 
model? Eval Health Prof. 2013;36(1):44-66. doi:10.1177/0163278712446066. 

180.  Armstrong T, Bull F. Development of the World Health Organization Global Physical Activity Questionnaire (GPAQ). 
J Public Health. 2006;14(2):66-70. doi:10.1007/s10389-006-0024-x. 

181.  Preventing Chronic Disease: July 2009: 08_0186. https://www.cdc.gov/pcd/issues/2009/jul/08_0186.htm. 
Accessed May 24, 2016. 

182.  Using interactive Internet technology to promote physical activity in Latinas: Rationale, design, and baseline 
findings of Pasos Hacia La Salud. - PubMed - NCBI. http://www.ncbi.nlm.nih.gov/pubmed/26255237. Accessed 
April 30, 2016. 



 
 

129 
 

183.  Supporting Latino communities’ natural helpers: a case study of promotoras in a research capacity building course. 
- PubMed - NCBI. 
http://www.ncbi.nlm.nih.gov/pubmed/?term=Supporting+Latino+Communities%E2%80%99+Natural+Helpers%3A
+A+Case+Study+of+Promotoras+in+a+Research+Capacity+Building+Course. Accessed April 30, 2016. 

184.  Hovell MF, Mulvihill MM, Buono MJ, et al. Culturally tailored aerobic exercise intervention for low-income Latinas. 
Am J Health Promot AJHP. 2008;22(3):155-163. doi:10.4278/ajhp.22.3.155. 

185.  Staten LK, Scheu LL, Bronson D, Peña V, Elenes J. Pasos Adelante: the effectiveness of a community-based chronic 
disease prevention program. Prev Chronic Dis. 2005;2(1):A18. 

186.  Kim S, Koniak-Griffin D, Flaskerud JH, Guarnero PA. The impact of lay health advisors on cardiovascular health 
promotion: using a community-based participatory approach. J Cardiovasc Nurs. 2004;19(3):192-199. 

187.  Ayala GX, San Diego Prevention Research Center Team. Effects of a promotor-based intervention to promote 
physical activity: Familias Sanas y Activas. Am J Public Health. 2011;101(12):2261-2268. 
doi:10.2105/AJPH.2011.300273. 

188.  Balcázar H, Alvarado M, Hollen ML, Gonzalez-Cruz Y, Pedregón V. Evaluation of Salud Para Su Corazón (Health for 
your Heart) -- National Council of La Raza Promotora Outreach Program. Prev Chronic Dis. 2005;2(3):A09. 

189.  Staten LK, Cutshaw CA, Davidson C, Reinschmidt K, Stewart R, Roe DJ. Effectiveness of the Pasos Adelante chronic 
disease prevention and control program in a US-Mexico border community, 2005-2008. Prev Chronic Dis. 
2012;9:E08. 

190.  de Heer HD, Balcazar HG, Wise S, Redelfs AH, Rosenthal EL, Duarte MO. Improved Cardiovascular Risk among 
Hispanic Border Participants of the Mi Corazón Mi Comunidad Promotores De Salud Model: The HEART II Cohort 
Intervention Study 2009-2013. Front Public Health. 2015;3:149. doi:10.3389/fpubh.2015.00149. 

191.  Study designs for effectiveness and translation research :identifying trade-offs. - PubMed - NCBI. http://www-ncbi-
nlm-nih-
gov.ezproxy.gsu.edu/pubmed/?term=Study+Designs+for+Effectiveness+and+Translation+Research+Identifying+Tr
ade-offs. Accessed May 1, 2016. 

192.  Schwingel A, Gálvez P. Divine Interventions: Faith-Based Approaches to Health Promotion Programs for Latinos. J 
Relig Health. November 2015. doi:10.1007/s10943-015-0156-9. 

193.  Arredondo EM, Haughton J, Ayala GX, et al. Fe en Accion/Faith in Action: Design and implementation of a church-
based randomized trial to promote physical activity and cancer screening among churchgoing Latinas. Contemp 
Clin Trials. 2015;45(Pt B):404-415. doi:10.1016/j.cct.2015.09.008. 

194.  Perez LG, Arredondo EM, McKenzie TL, Holguin M, Elder JP, Ayala GX. Neighborhood Social Cohesion and 
Depressive Symptoms Among Latinos: Does Use of Community Resources for Physical Activity Matter? J Phys Act 
Health. 2015;12(10):1361-1368. doi:10.1123/jpah.2014-0261. 

195.  FINAL CHIS Health Profile Tables_Adults_2009_08-04-11.xlsx - CHIS_Health_Profile_Tables_Adults_4_2014.pdf. 
http://www.sandiegocounty.gov/content/dam/sdc/hhsa/programs/phs/CHS/CHIS_Profiles/CHIS_Health_Profile_T
ables_Adults_4_2014.pdf. Accessed April 26, 2016. 

196.  Mead LM. The Primacy Contest: Why Culture Matters. Society. 2015;52(6):527-532. doi:10.1007/s12115-015-9943-
x. 



 
 

130 
 

197.  CORPORATE GOVERNANCE :A US/EU COMPARISON - MiguelMendezFinal.pdf. http://foster.uw.edu/wp-
content/uploads/2014/12/MiguelMendezFinal.pdf. Accessed July 6, 2016. 

198.  Building Our Understanding: Culture Insights; Communicating with Hispanic/Latinos - hispanic_latinos_insight.pdf. 
http://www.cdc.gov/nccdphp/dch/programs/healthycommunitiesprogram/tools/pdf/hispanic_latinos_insight.pdf. 
Accessed July 6, 2016. 

199.  Moving the Barricades to Physical Activity: A Qualitative Analysis of Open Streets Initiatives across the United 
States. http://ahp.sagepub.com.ezproxy.gsu.edu/content/30/1/e50.full.pdf+html. Accessed July 6, 2016. 

200.  Salvo D, Reis RS, Sarmiento OL, Pratt M. Overcoming the challenges of conducting physical activity and built 
environment research in Latin America: IPEN Latin America. Prev Med. 2014;69 Suppl 1:S86-92. 
doi:10.1016/j.ypmed.2014.10.014. 

201.  King AC, Glanz K, Patrick K. Technologies to measure and modify physical activity and eating environments. Am J 
Prev Med. 2015;48(5):630-638. doi:10.1016/j.amepre.2014.10.005. 

 

 



 
 

131 
 

Chapter 5. Conclusions and Future Directions 

The purpose of this dissertation was to assess the impact of two types of community-

based programs implemented in public spaces, Ciclovias (Open Streets) and PA-classes, on 

population-level LTPA. This dissertation also sought to assess and document the applicability, 

translation and effectiveness of these interventions from two Latin American countries (Brazil 

and Colombia) into the US context (Atlanta, GA and San Diego, CA). The main findings of each 

program were addressed within their respective chapters (Chapter 2:  Atlanta Streets Alive: A 

Movement Building a Culture of Health in an Urban Environment, Chapter 3: Assessing the 

effect of physical activity classes in public spaces on leisure-time physical activity: “Al Ritmo de 

las Comunidades” A natural experiment in Bogota, Colombia, and Chapter 4:  Academia Fit: An 

examination of the translation and transferability of a PA-classes program to increase physical 

activity among Latinos in San Diego, California). This section summarizes the overall findings 

of this dissertation and discusses recommendations and implications for research and practice.  

The overall findings of the three studies among communities in three different geographic 

locations including Bogota, Colombia in Latin America, and San Diego, CA and Atlanta, GA, in 

the US, indicate that free community-based interventions implemented in public spaces such as 

Open Streets and PA-classes are promising for increasing moderate-to-vigorous PA (MVPA) on 

leisure-time within the communities where they are implemented.  First, results from the natural 

experiment conducted on the Bogota Recreovia, indicated the program has a high community 

reach, especially among low income, overweight women. In addition, a pattern of increased self-

reported LTPA was observed among new Recreovia users after 6 months of participation in the 

program. Furthermore, a significantly higher accelerometer-measured MVPA and lower 

prevalence of overweigh and obesity was observed among users of existing Recreovias (those 
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that have been implemented for more than 12 years). Second, despite the methodologic 

limitations for the assessment of effectiveness, findings from the translation study conducted on 

the Academia Fit program suggested that the program may hold promise for increasing LTPA 

among less active individuals.  The results of the effectiveness assessment indicated that there 

was a significant decrease of sedentary time among the study participants and an observed 

pattern of increased MVPA among those who did not meet the PA guidelines at baseline. 

Moreover, the majority of the participants of the program were overweight and obese Latino 

women, whom are more likely to be inactive in leisure-time.20 

The findings of this dissertation also support previous research that had found 

community-based interventions to be effective to reach vulnerable populations. Specifically, the 

three programs studied in this dissertation reached women, low income, overweight and obese 

individuals (Academia Fit and Recreovia), diverse ethnic groups including African-Americans 

(ASA), and Latinas living in the US (Academia Fit).  Thus, regularly implemented Open Streets 

such as ASA, and PA-classes programs such as Recreovia and AF, may also contribute to equity 

by providing better public services to disadvantaged communities. 

The results presented on this dissertation also showed that the implementation of an Open 

Streets initiative and a free PA-classes program was feasible (applicable) in Atlanta, GA, in the 

US and San Diego, CA, respectively. On both cases, results of their assessments suggest they 

were successfully translated (adopted and integrated) from Latin America to their respective 

contexts in the US. In the city of Atlanta, the Ciclovias model from Latin America was applied in 

a smaller scale by closing 2 miles of streets that are designed for motor vehicle transit to allow 

exclusive access to pedestrians, and people in non-motorized vehicles such as bicycles to engage 

in various forms of activity and recreation. The interest and commitment of the city to gradually 
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increase the number of ASA events per year (range of 2 in 2010 to 4 in 2015), the miles of 

streets closing (range of 1.5-2 in 2010 to 5 in 2015), and the substantial increase in attendance 

documented in the ASA evaluation, show the successful adaptation and integration of ASA to 

the context of the city of Atlanta. Similarly, the feasibility of the translation of the Brazilian PA-

classes program, Academia de Cidade, into 4 communities in the US-Mexico border in South 

San Diego, program was demonstrated in the Academia Fit (AF) study. Results of this study 

showed that the three goals of the AF translation were accomplished as follows: 14 public 

venues (12 of them government-run) were recruited for the program’s implementation, 20 

Spanish-speaking promotores from the target communities were certified as professional group 

fitness instructors (GFIs) by the American Council of Exercise, and a total of 1248 free PA 

classes were delivered by the certified GFIs over 32 months, reaching 851 class attendees.   

The methodologic limitations of the two US-based studies, ASA, and Academia Fit, 

which are discussed within their respective manuscripts, did not allow a rigorous assessment of 

the transferability (effectiveness to increase LTPA in the new setting) of any of the programs.  

Data for ASA was collected in cross-sectional evaluations during the 5 documented events which 

allowed the documentation of participation characteristics in ASA but not their association with 

PA outcomes. Furthermore, long-term health and social benefits were neither expected, nor 

measured in ASA due to its limited scheduling and short routes.  Similarly, Academia Fit was 

intended to be a translation study, focused on adaptation and implementation. Although 

effectiveness was measured, several limitations, some related with the stage of the program 

which had not reached full implementation, and some with methodological weaknesses, did not 

allow a rigorous assessment of effectiveness. Nonetheless, both programs provided valuable data 

that allowed the formulation of hypotheses and thus will inform and guide future research. 
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The implications of contextual differences in research and practice 

It is imperative to consider the context in which community-based interventions are implemented 

and evaluated. There are substantial differences in sociocultural, economic, geographic, and 

political characteristics between Latin America and the US that are major determinants of how 

health promotion, including PA interventions are approached.38  For instance, a fundamental 

difference that may explain in part the high level of sustainability of community-based 

interventions in public spaces in Latin America is the more paternalistic government approach 

where governments often regulate, provide, and subsidize public programs.38, 196 In fact, many 

countries in Latin America totally or partially subsidized PA promotion programs in public 

spaces such as PA classes or Ciclovias.1 ,135 Consequently, the availability of public venues that 

are enhanced with equipment, such as stages and music, and the availability of high quality 

instructors for PA classes is regular and sustainable.  In contrast, in the US the liberal model 

prevails in which the government provides a regulatory framework but is less of a “provider”, 

and individual responsibility prevails along with private entities.197 Another significant 

contextual difference is the collectivistic culture more prevalent in Latin America, which 

emphasizes shared responsibility, group activities, and cooperation.198 In contrast, in the US 

culture individualism prevails, people expect to make their own way in life, personal goals and 

individual success go beyond collective well-being.196 As a result, local governments are less 

likely to provide funding for community-based programs and tax payers may be less likely to be 

supportive of spending tax revenues on these type of programs. Nonetheless, the Open Streets 

initiatives in the US that have achieved a level of sustainability have obtained at least partial 

government support, reflecting an increasing interest from governments for active living 

programs and infrastructures.199 Still, the high costs associated with the number of police officers 
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required, the complex infrastructure required to implement an Open Street event, and the 

challenges in recruiting reliable volunteers represent the major barriers for providing regular 

programs with longer routes in the US.199 Ciclovia programs in Latin America differ in cost, 

staff, and infrastructure from the US Open Streets. For instance, in Bogota, costs are 

substantially reduced by minimizing the number of police officers with the inclusion of high 

school students doing their mandatory social service at the Ciclovia, serving in different tasks 

including traffic control supported by hired staff and police. 

Future directions in research 

 The findings and evaluation challenges that have been discussed in this dissertation 

inform future research on community-based interventions such as Open Streets and PA classes. 

Research efforts should continue to be directed towards strengthening the evidence on the 

effectiveness of Ciclovias/Open Streets and PA classes in Latin America and in the US 

(transferability). In Latin America, where these programs are well established and in most cases 

baseline data is not available, study designs and methodologies should be adapted to gather the 

best evidence possible. PA classes programs should continue to use natural experiments which 

are ideal to evaluate existing interventions and allow the comparison of non-traditional 

subgroups (i.e., other than intervention and control) that occur naturally as the program is 

integrated into the community as demonstrated in the Recreovia study. Other study designs such 

as interrupted time-series should also be explored. Strong partnerships with practitioners 

implementing these programs are key to accomplish high quality research. It is important to 

underscore that these programs have been developed and implemented by practitioners and were 

not initiated by researchers as “interventions”, but as part of recreational programs in cities in 

Latin America. Thus, partnerships with lead organizers of these programs are important to be 
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informed about program changes and innovations, such as the expansion of classes to new public 

venues. Such changes and program expansion represent unique opportunities for evaluation and 

allow the incorporation of pre and post designs and the identification of comparable controls 

which can also increase the internal validity of these studies.   

Future studies should target recruitment efforts towards households and areas in the 

communities where people gather, other than parks and recreation centers, to allow for more 

diverse participants and to improve the generalizability of the findings. Random selection of 

neighborhoods, venues, households, and individuals within the sampling units should be 

considered when feasible to minimize selection bias. Efforts should also focus on increasing 

follow-up time-points to effectively assess changes in PA behavior and other health outcomes 

such as body composition. In addition to the adaptation of study designs, future research should 

examine the feasibility and effectiveness of measurement methodologies utilized to measure PA 

in large scale community-based interventions. For example, efforts to assess PA objectively 

should continue. The use of new accelerometer such as the 24-hour waist-worn device, smart 

phones, or regular cell phones that are widely available today should be explored.  At the same 

time, barriers to the use of technology in real-world interventions and specific contexts (e.g. 

among Latino border communities in the US) should also be assessed.  Strategies to overcome 

the loss to follow-up and low accelerometer protocol compliance observed in the Academia Fit 

and Recreovia studies should be implemented. Some possible strategies include: provision of 

more frequent incentives for completion of measurements and protocol compliance such as gift-

cards, and small items such as t-shirts or caps, use of reminder and follow-up mechanisms such 

as phone calls, mailed post-cards or text messages, implementation of in-person recruitment and 

data collection by trained field workers or promotores (accelerometer training, delivery and 
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recovery, and face-to-face survey administration), use of daily activity log, and implementation 

of strategies to increase participant’s trust such as distinctive shirt, badge,  or uniform for field 

workers.200 In addition to individual-level self-reported and objective PA data, observational 

tools to assess group-level PA should be considered, for instance the System for Observing Play 

and Recreation in Communities (SOPARC) which assesses park and recreation areas in relation 

to PA levels and types along with demographic characteristics.201 Observational tools are 

especially useful for PA classes programs that are concentrated in one recreational area. Finally, 

the use of aggregated data collected through web-based or mobile device tools such as Google 

Earth, and Google Streetview can be used to assess the physical environments and PA behaviors. 

201 Aggregate data can also be obtained through the analysis of social networks such as 

Twitter.201 This emerging field of social networks tracking could also be explored given the 

increasing availability of smart phones at the population-level.  

 Future research with more rigorous designs should also assess other potential outcomes 

of both Open Streets and PA-classes programs including mental health outcomes, quality of life, 

social capital, and air quality.  

 More research should assess translation and implementation of these community-based 

interventions using valid frameworks such as RE-AIM to assess elements of internal validity but 

also to assess external validity issues that are extremely important in real-world interventions.  

More knowledge on adoption, implementation and sustainability will inform future programs and 

policies and may contribute to the establishment of regular programs.  The identification of 

factors that contribute to the scalability and sustainability of free PA programs in public spaces 

in the US context are needed. For instance, while PA programs in public spaces in Latin America 

are government subsidized, they are not in the US. This fundamental funding difference may 
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have important implications for the sustainability of these programs in the US. In fact, as 

reported in the ASA study, while higher mileage of street closings has contributed to increased 

attendance, it has also resulted in increased cost and time spent fundraising, which may not be 

sustainable in the long term for a small non-profit as is the ASA’s lead organization, the Atlanta, 

Bicycle Coalition.  Similarly, as documented in the Academia Fit, the lack of remuneration to 

group fitness instructors may have contributed to the inconsistent implementation of the 

program.  

Regularity of implementation should be a priority for these programs in the US. Regular 

implementation will ensure consistent exposure to these programs among residents of the 

communities where they are implemented. Continuous and consistent exposure will also increase 

the potential of these programs to impact PA behaviors and health outcomes and therefore the 

suitability of effectiveness evaluations.  More research on translation, implementation, and 

transferability of these programs in specific population groups such as Latinos in the US can 

contribute to the knowledge base on effective strategies to recruit and engage participants and 

promote adherence to PA programs. 

Implications for practice 

Research findings that are relevant for policy and practice should contribute to enhancing 

these community-based interventions in public spaces. The main goal for practitioners who are 

implementing Open Streets and PA classes in US cities should be to achieve regular, ongoing 

implementation of these programs.  To accomplish this goal, it is important to first establish 

smaller and more sustainable programs that can progressively be scaled up over time. It is also 

important for practitioners to conduct regular evaluation and to identify the stage of 



 
 

139 
 

implementation of the program before attempting to evaluate its impact. Formative and process 

evaluation provide valuable information that can be used to enhance the program and ensure its 

impact in the future. 
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