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The Recreovia programprovides free physical activity (PA) classes in public spaces in Bogota, Colombia. The purpose
of this study was to assess the effectiveness of the Recreovia program in increasing PA among users of nine parks in
Bogota. This study was a natural experiment conducted between 2013 and 2015 in Bogota. Community members
and park users living nearby three groups of parks were compared: Group 1 were parks implementing new
Recreovias (n=3), Group 2 were control parks (n=3)without Recreovias, and Group 3 were parks with existing
Recreovías. Individuals in the “intervention” group were exposed to newly implemented Recreovia programs in
parks near their homes. Measurements were collected at baseline and 6–8 months after the intervention started.
A total of 1533 participants were enrolled in the study: 501 for the existing Recreovias (included in a cross-sectional
assessment) and 1032 participants (from the new Recreovias and control parks) included in the cross-sectional and
pre-post study.Most participantswere low income females. Twenty-three percent of the intervention group started
participating in the program. Users of existing Recreovias were significantly more active and less likely to be over-
weight/obese compared to new Recreovia users at baseline. No changes on PAwere foundwhen comparing the in-
tervention and control groups. Recreoviasmayhavepotential for increasing PAat the population level in urban areas
given their rapid scalability, the higher levels of PA observed among program users, and its potential to reach
women, low-income, less educated populations, and the overweight and obese.
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1. Introduction

The pandemic of physical inactivity is amajor driver of non-commu-
nicable disease morbidity and mortality (Lee et al., 2012; Kohl et al.,
2012). Researchers and practitioners are implementing and assessing
community-based interventions to promote physical activity (PA)
around the world (Hoehner et al., 2008; The Community Guide, n.d.).
Community-based interventions for PA are feasible, cost-effective and
more efficient than individually-focused approaches, especially among
socioeconomically disadvantaged populations (Bauman and Craig,
2005; Mummery and Brown, 2009; Luten et al., 2015). Brazil and Co-
lombia are noted for implementing and evaluating innovative commu-
nity-based interventions to promote PA (Hoehner et al., 2008; Díaz Del
Castillo et al., 2011). One of these interventions is the provision of
icf.com (A. Torres).
physical activity classes in community settings (PA classes) (Hoehner
et al., 2008; Hoehner et al., 2013). PA classes are free exercise classes,
mostly government subsidized, conducted by trained instructors and
offered in existing public spaces (Paez et al., 2015).

PA classes have been identified as promising and innovative for pro-
moting PA at the community-level (Hoehner et al., 2008; Hoehner et al.,
2013). Promising, given their expansion in the Americas (Paez et al.,
2015), sustainability, and ability to reach inactive populations including
women and vulnerable socioeconomic groups (Paez et al., 2015; Reis et
al., 2014a). Innovative due to their utilization of social support strategies
and public infrastructure (Paez et al., 2015).

One of the best known PA classes programs is the Recreovia in
Bogota, Colombia. The Recreovia was initiated in 1995 by the Bogotá In-
stitute for Sports and Recreation (IDRD). It provides free PA classes in
public spaces (parks, malls, and community centers) (Díaz Del Castillo
et al., 2017). The classes are conducted by trained instructors, and are
offered every day of the week including holidays (Díaz Del Castillo et
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al., 2017). The Recreovia is offered at 41 hubs in 95% of the city's districts
(75% in low-middle income neighborhoods) (Díaz Del Castillo et al.,
2017). In 2015, program participation was 641,956 (Díaz Del Castillo
et al., 2016). Cross-sectional studies suggest that women who partici-
pate report more vigorous PA than non-participants (Rios et al., n.d.).

PA classes hold promise for improving social equity aswell as increas-
ing PA (Paez et al., 2015; Reis et al., 2014b; Simoes et al., 2009). However,
published evaluations of PA classes are limited to cross-sectional studies
from Brazil (Reis et al., 2014a; Reis et al., 2014b; Simoes et al., 2009;
Reis et al., 2010). Further studies are required to provide evidence on
the effectiveness of PA classes for increasing PA and improving health eq-
uity (Hoehner et al., 2013; Paez et al., 2015). The purpose of this study is
to assess the effectiveness of the Recreovia 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. This natural experiment also incorporates a tradi-
tional control (parks with no Recreovia) and a naturally-occurring com-
parison group (existing Recreovias) as a post-intervention control
(Ogilvie et al., 2006) to account for outcomes that are the result of
20 years of implementation of a real community program.
2. Methods

Datawere collected in Bogota, Colombia between July 2013 and Sep-
tember 2015. Bogota has a population of 7,940,120 (Secretaría Distrital
de Planeación - Alcaldía Mayor de Bogotá, n.d.) and high levels of socio-
economic inequality (Social Panorama of Latin America, 2011). Women
and lower income residents in Bogota have disproportionally high prev-
alence of overweight (Instituto Colombiano de Bienestar Familiar - ICBF,
2010) and physical inactivity in leisure-time (Instituto Colombiano de
Bienestar Familiar - ICBF, 2010; González et al., 2014). This study was
approved by Los Andes University ethics committee and by Georgia
State University's Institutional Review Board (IRB H16202).
2.1 Park selection

The study was a natural experiment conducted in 9 public parks.
Parks were classified as: Group 1 parks implementing new Recreovias
in 2013 (n=3). Group2 control parks (n=3)without Recreovias. Con-
trol 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). These Recreovias will be examined to pro-
vide perspective on the long term effects on health and behavioral fac-
tors that might be expected with sustained implementation.
2.1. Study participants

Eligible participants were adults aged 18 and above, residents of
Bogotá, 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 (22%), and community
groups (18%). Parks were divided into target segments and every fourth
adult passerby was invited to participate. For the households every
fourth household within a radius of 500 m around the park was select-
ed,moving in a clockwise direction. Every fourth eligible subject in each
household was recruited. For the community groups, individuals were
recruited during their meetings by inviting every fourth attendee, mov-
ing in a clockwise direction. Participants from the existing Recreovías
were approached during the Sunday classes, and every fourth person
was selected.
2.2. Exposure to the Recreovia (natural intervention)

Individuals from the parkswith newRecreoviaswere exposed to the
PA classes offered at a nearby park. The instructors offered 45-min clas-
ses, every Sunday from 8:00 am to 12:00 pm. Individuals were only in-
formed and invited to participate in the classes, either by phone, email,
or personally. 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.
2.3. Measurement

At baseline, all participants (N = 1533) completed a questionnaire
and body mass index (BMI) was computed from objective weight and
heightmeasurements. Follow up occurred 6–8months after implemen-
tation of the new Recreovías, only in the new Recreovias and control
groups (N = 1032). A random subsample of 396 subjects was selected
to wear an accelerometer: 66 individuals at each of the three parks
with new Recreovias, 33 participants from each of the control parks,
and 33 from each of the parks existing Recreovia.

The 65 item questionnaire was administered by trained interviewers.
Questions included: (1) characteristics of participation in the Recreovia
(type of classes attended, frequency of attendance, time attending the
Recreovia, transportation to the Recreovia (walking, cycling/skating, pub-
lic transportation, or motorized vehicle), and travel time to Recreovia
(minutes); (2) self-reported PA; and (3) sociodemographic information.
2.4. Primary outcome measures. Self-reported leisure time PA (LTPA)

Only the LTPA section of the International Physical Activity Question-
naire (IPAQ) was used in this analysis since the focus was on LTPA in the
Recreovia (International Physical Activity Questionnaire, n.d.). We used a
continuous score of total weekly minutes of leisure-time-moderate-to-
vigorous PA (MVPA) including walking (by adding total minutes of mod-
erate-PA + vigorous-PA + walking), and total minutes of MVPA per
week excluding walking (total minutes of moderate + vigorous PA).
We also classified individuals asmeeting/notmeeting the PA recommen-
dation in leisure time (accumulation of 150min or more of moderate-in-
tensity PA , or 75-min for vigorous-intensity-PA per week excluding
walking in bouts of at least 10min each time), based on the PA guidelines
for Americans (Physical Activity Guidelines, n.d.).
2.5. Accelerometer-based PA

PA was measured objectively using Actigraph GT3X accelerometers.
Participants were instructed to wear the monitors for seven days during
waking hours, on the right hip. Accelerometerswere programed to record
60-s epochs (i.e., counts per minute). Participants were trained at home
on the use of the accelerometer and received two phone calls to ensure
protocol compliance. After 8 days, participants were visited 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 h per day, and had to
include one valid Sunday. Nonwear time was defined as 60 or more con-
secutive zeros (1 h). Datawere scored using Freedson's counts thresholds
for adults (Freedson et al., 1998). Data was processed with R software
3.2.3 using a previously described methodology (Salvo et al., 2014).

Minutes of MVPAwere calculated for theweek and for theweekend
only. MVPA within bouts of at least 10 min was calculated for Sunday
(day in which the Recreovia is implemented). Bouts were defined as
continuous MVPA, having a duration of 10 min or more, with a maxi-
mum break-time below the MVPA threshold of 20% of the total bout
length (i.e., 3-min of break time in a 15 min bout) (Salvo et al., 2014).
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2.6. Data analysis

First, descriptive analyseswere conducted on the socioeconomic char-
acteristics and the baseline PA outcomes of participants stratified by the
three groups of parks. BMI and PA outcomes were compared statistically
using Pearson χ2 and t-test as appropriate. The group of new Recreovia
was sub-stratified into those who started 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 self-re-
ported and objective 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. Frequency sta-
tistics on the characteristics of participation among Recreovia users were
also computed and compared between users of new and existing
Recreovias using the Pearson χ2 test. Third, two general linear mixed
models (Hayat and Hedlin, 2012; Diggle et al., 2002) 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 multi-
variable model, respectively. Both models included park ID as a random
effect. The level of significance was set a priori atα=0.05. The intraclass
correlation coefficient was calculated at level 2. Analysis were conducted
using SAS version 9.2 software (SAS Institute Inc., Cary, NC).

2.7. Fixed effects

The fixed effects in the models included: (1) Sociodemographic char-
acteristics: gender, age group (18–24 years, 25–60 years, or ≥60 years),
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Fig. 1. Study flow chart “Al Ritmo de las Comunidades” a
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assessed with a standardized scale used in Bogotá to classify neighbor-
hoods on the basis of income, location, 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)
(Departamento Administrativo Nacional de Estadística (DANE), n.d.).
(2) Objectively measured distance from household to Recreovia
(Geocoded distance using ArcGIS 9.3 (ESRI Inc); and (3) intervention
group status (parks with new Recreovias and control parks).

2.8. Random effects

A variable identifying each of the 9 parks was included as a random
effect to account for within-subject correlation among participants in
each park given the multilevel structure of the data.

3. Results

3.1. Participation

A total of 1533 participants were enrolled in the study: 501 for the
cross-sectional evaluation of the existing Recreovias and 1032 partici-
pants for the pre-post study (509 at the new Recreovias and 523 at
the control parks). Of the 509 participants enrolled in the parks with
new Recreovias, 23% participated in the program. (See Fig. 1.)
    6 months:3
  Control parks
n=377continued                            

3

aseline:
ubsample
elerometer
n=203 

Baseline:
Subsample

accelerometer
n=104

Baseline:
3 Control parks

n= 523

6-months: Subsample
accelerometer n=38

via

 study
  

Declined to be
enrolled=610 

ants from the intervention parks that were located for T2
 were the participants from the intervention group who
ating in the Recreovia on  T2 data collection (6-months

natural experiment in Bogota, Colombia, 2013–2015.



S54 A. Torres et al. / Preventive Medicine 103 (2017) S51–S58
3.2. Sociodemographic characteristics and body mass index

Characteristics of all study participants at baseline are 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, approximately 60% lived in a low SES community
(SES categories 1–2) and had lower educational attainment (high
school or less), 97% reported not having a car /motorcycle at home,
and lived nearby the assessed parks (mean distance 1.6 and 1.5 km re-
spectively). Participants from the existing Recreovias reported living in
low-middle SES (47%) andmiddle-to-high SES (9%), having a higher ed-
ucational attainment (54% bachelor's/above), and having a car/motor-
cycle at home (37%).

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).
Table 1
Sociodemographic and baseline physical activity characteristics of study participants from comm
10 to 20 years of implementation). “Al Ritmo de las Comunidades” A natural experiment in Bo

Variable

New Recreovias

Continued in the
study to T2a

N (%)

Age group 18–24 23 (6)
25–60 267 (71)

N = 61 87 (23)
Sex Male 79 (21)

Female 298 (79)
SESb 1 & 2 249 (66)

3 126 (33)
4&5 2 (1)

Education Less than middle school 87 (23)
High-school 149 (40)
bachelor's- above 141 (37)

Marital status Single widow divorced separate 148 (39)
Married living with partner 229 (61)

Occupationc Not remunerated 183 (49)
Remunerated 194 (51)

Car/motorcycle in the
household

Yes 9 (1)
No 368 (99)

Distance home-park Mean distance in km 1.5 (2.4)†

BMI
kg/m2

Underweight-normal 126 (33)

Overweight 153 (41)

Obese 98 (26)

Baseline physical activity
Accelerometer MVPA/week 276 (194)†

VPA/week 8 (22)†

MVPA/weekend 56 (54)†

Bouted MVPA Sunday 11 (20)†

Self-report Total minutes of LTPA excluding walking 278 (247)†

Meeting PA guidelines in LT excluding
walking for leisure

147 (65)

a T1 refers to all measures taken at baseline and T2 to all measures taken 6-months after th
b SES categories: 1&2 (low), 3 (low-middle), 4–5 (middle-to-high).
c Occupation: not remunerated (unemployed, student, or unpaid family worker), remunera
† Mean (SD), otherwise N (%).
⁎⁎ p b 0.05 comparing new vs. existing Recreovia participants compared using Pearson χ2 an
3.3. Cross-sectional analysis comparing parks with Recreovia with those
with no Recreovia at baseline

Users from existing Recreovias were significantly more active in all
the accelerometer measures compared to those from the parks with
new Recreovias at baseline (i.e., before the program). Users from
existing Recreovias had significantly higher vigorous activity (16 min
a week ± 40), were more active on the weekend (79 min of MVPA ±
49) and on Sunday (20 min of MVPA in bouts). In contrast, before be-
coming users of the program, new Recreovia users had lower levels of
vigorous activity (5 min ± 16, p = 0.003), and were less active on the
weekend (45 min of MVPA ± 33, p = 0.005) and on Sunday (6 min of
MVPA in bouts, p = 0.007). The users from existing Recreovias were
also significantly more active in all the accelerometer measures, when
compared to all theparkswithnoRecreovia at baseline (newRecreovias
and control groups grouped together) (Data not shown). Users from
existing Recreovias also had higher self-reported and accelerometer-
measured activity compared to participants from control parks, howev-
er this difference was not significant (Table 1).
unities with newRecreovia parks, control parks, and parks with existing Recreovias (with
gota, Colombia, 2013–2015.

Control
Existing
Recreovias

T1c

only Users Non-users
Continued in the
study to T2a

T1a

only
Recreovia
users

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

35 (27) 3 (3) 14 (8) 59 (15) 35 (24) 93 (19)
85 (64) 92 (78) 105 (61) 225 (60) 100

(68)
381 (76)

12 (9) 23 (19) 53 (31) 93 (25) 11 (8) 27 (5)
43 (33) 23 (19) 41 (24) 131 (35) 61 (42) 137(27)
89 (67) 95 (81) 131 (76) 246 (65) 85 (58) 364(73)
80 (60) 91 (77) 72 (42) 223(59) 67 (46) 222 (44)
51 (39) 27 (23) 98 (57) 154 (41) 78 (53) 235 (47)
1 (2) 0 2 (1) 0 1 (1) 44 (9)
21 (16) 21 (18) 37 (21) 114 (30) 22 (15) 43(9)
63 (48) 46 (39) 67 (39) 147 (39) 63 (43) 187(37)
48 (36) 51 (43) 68 (40) 116 (31) 61 (42) 271(54)
59 (45) 42 (36) 66 (38) 162 (43) 70 (48) 273 (55)
73 (55) 76 (64) 106 (62) 215 (57) 76 (52) 228 (45)
51 (39) 51 (44) 88 (51) 166 (44) 52 (36) 130 (26)
79 (61) 67 (57) 84 (49) 211 (56) 94 (64) 371 (54)
6 (5) 2 (2) 5 (3) 13 (3) 5 (3) 185 (37)
126
(95)

116
(98)

167 (97) 364 (97) 141
(97)

316 (63)

2.5
(4.8)†

1.6
(2.3)†

1.4 (2.1)† 1 (1.6)† 1.7
(3.7)†

3.1 (1.9)†

53 (40) 41
(35)⁎⁎

84 (33) 142 (38) 70 (48) 247 (49)⁎⁎

56 (43) 46
(39)⁎⁎

106 (41) 168 (45) 49 (34) 180 (36)⁎⁎

23 (17) 31
(26)⁎⁎

67 (26) 67 (18) 26 (18) 74 (15)⁎⁎

216
(167)†

271
(164)†

235
(206)†

246 (163)† 225
(188)†

305 (189)†

5 (18)† 5
(16)†⁎⁎

8 (28)† 6 (17)† 8 (35)† 16 (40)†⁎⁎

46
(42)†

45
(33)†⁎⁎

52 (57)† 55 (58)† 48
(47)†

79 (67)†⁎⁎

8 (19)† 6
(13)†⁎⁎

9 (18)† 9 (21)† 8 (15)† 20 (37)†⁎⁎

264
(319)†

245
(212)†

268
(269)†

228 (240)† 189
(171)†

274 (360)†

78 (35) 43 (61) 85 (70) 145 (57) 50 (70) 203 (59)

e beginning of the program at the communities with new Recreovias.

ted (employee, employer, own-account worker).

d t-test as appropriate.
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3.4. Differences in physical activity outcomes

Overall, there was no differences relative to baseline for self-report-
ed 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 marginally significant (p =
0.06) median increase in total minutes of self-reportedMVPA including
walking for leisure of 30 min (IQR -180, 180) compared to non-partici-
pants whom had a median decrease of 90min (IQR -120, 210). Similar-
ly, those who stated participating in the program had amedian increase
excluding walking of 15 min (IQR -180, 120), compared to non-partici-
pants (median difference of 0, IQR -120, 63). Yet, this difference was not
significant. We found no statistically significant differences on acceler-
ometer measures (Table 2).
3.5. Multilevel associations with MVPA for new Recreovias and control
parks

Results of bivariate and multivariable general linear mixed models
are shown in Table 3. We failed to find statistically significant fixed ef-
fects, except for marital status. Being single, widowed, or divorced was
associated with a greater increase in minutes of self-reported MVPA
(median difference -71, CI -138.69, -3.11), compared to being mar-
ried/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.
3.6. Characteristics of participation among Recreovia users

Significant differences were found in the characteristics of participa-
tion between users of new and existing Recreovias (Appendix 1). Most
users (80%) of new Recreovias reported participating in the program for
N3-months and engaged in cardiovascular classes (aerobics/dance), and
almost all (97%) reportedwalking to theRecreovia. Additionally, 29% re-
ported 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 N2 years.Most of them reportedweekly 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.
Table 2
Differences (Pre- Post) on Physical Activity Outcomes among all participants and among the acce
Comunidades” A natural experiment in Bogota, Colombia, 2013–2015.

Self-reported physical activity on leisure time

Variable New Recreovias Control
Total minutes MVPA excluding walking 0 (−140, 140) 0 (−140,100)
Total minutes MVPA including walking 0 (−150, 180) 0 (−180, 120)

Participants from the accelerometer subsample only

New Recreovias (n = 75) Control (n = 36) p Us
Total minutes MVPA −16 (−142, 63)) −44 (−116–35) 0.87 11
MVPA/weekend −8 (−43, 21) −20 (−37, 17) 0.54 −
Bouted MVPA Sunday 0 (−13, 8) 0 (−17, 0) 0.27 0
4. Discussion

Our study is thefirst in the 20years of theRecreovia to assesswheth-
er the program increases LTPA. It is also the first natural experiment
conducted to assess a real community-based intervention to increase
PA in Latin America with a three-way comparison (intervention parks,
pre-intervention control parks and post-intervention control parks)
(Ogilvie et al., 2006). This type of natural experiment has been used in
studies that examine health effects of existing transportation initiatives
and is intended to increase the value of the cross-sectional study and to
strengthen the explanatory power of the longitudinal study (Ogilvie et
al., 2006). Consistent with the complexity of our real-world study de-
sign, ourfindings incorporate aspects beyondwhat is normally included
in an intervention vs control design. The cross-sectional comparison
with existing Recreovias provides a long term view of community up-
take of the PA classes.

We found no significant changes in PA when comparing the inter-
vention and control groups after 6 months of implementation. Howev-
er, our findings suggest that Recreovia is a promising program to
increaseMVPA in leisure time for the following reasons.We found a sig-
nificant increase in MVPA includingwalking, among those who became
users of the newRecreovias compared to non-users. These findings sug-
gest that Recreovia could impact walking behavior in addition to the ac-
tivity directly related with the PA classes. Previous studies on PA classes
in Brazil had found a positive association between program participa-
tion and leisure-time walking (Simoes et al., 2009) and MVPA in lei-
sure-time including walking (Reis et al., 2014a).

In the cross-sectional analysis we found that users of existing
Recreovias were significantly more active, specifically during theweek-
end and on Sunday (day in which most people attend the Recreovias)
and were significantly less likely to be overweight/obese compared to
non-users of Recreovia. Previous studies found that PA classes were as-
sociated with increased LTPA at the communities where they were im-
plemented (Reis et al., 2014b; Simoes et al., 2009; Mendonça et al.,
2010). Also, a high proportion of users from the existing Recreovias
had participated regularly in the program for N2 years, indicating the
program promotes high level of adherence which is a challenge in PA
promotion programs and is associated with greater health benefits
(Allen and MC, 2010). The inclusion of existing Recreovias in the study
is crucial to provide insights into program history and sustainability
(Sekhon and Titiunik, 2012; Green, 2006). History shows that the inte-
gration of Recreovia within the communities is a long process that re-
quires years of regular implementation (Díaz Del Castillo et al., 2017).
As a result, significant improvements in MVPA might not be observed
among users in the parks with new Recreovias until the program be-
comes an “accepted practice” in the community (Overview of the
Stages of Implementation SISEP:State Implementation and Scaling-up
Evidence-based Pratices Center, n.d.; Brownson et al., 2012; Fixsen et
al., n.d.).

Another promising finding is the high community reach particularly
to population groups that are more likely to be inactive such as women
lerometer subsampleData given asMedianDifference and IQR 25th–75th. “Al Ritmo de las

p Users of new Recreovias Non-users of new Recreovias p
0.653 −15 (−180, 120) 0 (−120, 180) 0.426
0.04 −30 (−180, 180) 90 (−120, 210) 0.068

ers of new Recreovias (n = 22) Non-users of new Recreovias (n = 35) p
(−119, 98) −11 (−102, 63) 0.58
3 (−24, 10)) 5 (−43, 38) 0.48
(−10, 0) 0 (−17, 9) 0.76



Table 3
General Linear Mixed Model of the Difference on Self-Reported Total Minutes PerWeek 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. †“Al Ritmo de las Comunidades” A natural experiment in Bogota, Colombia, 2013–2015.

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)
N = 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

SESa 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

† Models include park as random effect.
a SES categories were combined for modeling purposes; however, they are described in three categories on Table 1 for conceptual purposes.
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and overweight/obese. Our results indicate that 23% of individuals from
the parks with new Recreovias choose to participate. Program reach is
challenging for community-based PA interventions (Reis et al., 2014b;
Merzel and D'Afflitti, 2003; Koorts and Gillison, 2015; Reis et al.,
2010). From a public health perspective having such strong community
reach without any additional outreach activity is remarkable. Further-
more, most of the Recreovia users were lower SES and less educated
women. Previous studies also found that PA-classes programs provide
opportunities for PA in disadvantaged populations in Latin America
(Paez et al., 2015; Reis et al., 2014a). Thus, the Recreovia program may
bewell suited for cities like Bogota, characterized by high levels of inse-
curity and socioeconomic inequalities (Interactivo cómo vamos en
localidades Bogotá Cómo Vamos, n.d.; Bogotá C de C de. Balance de la
seguridad, n.d.; Boletin_Resultados_Encuesta_Multiproposito_2014.
pdf, n.d.) and low levels of LTPA, especially among vulnerable popula-
tions (Instituto Colombiano de Bienestar Familiar - ICBF, 2010; Gomez
et al., 2010). The substantial participation of women suggests that this
program can contribute to decreasing gender disparities in LTPA
(Torres et al., 2013; Gomez et al., 2005).

5. Limitations

Limitations include: (1) a small sample size and low follow-up rate
for the accelerometer subsample, leaving the study potentially under-
powered for detecting changes in PA. A reliance on the IPAQ self-report-
ed data subject to recall bias, over-reporting, and potentially not suffi-
ciently sensitive for detecting changes in PA (Bauman et al., 2009;
Rzewnicki et al., 2003). Nonetheless, IPAQ has been extensively used
for population-based studies worldwide with acceptable validity and
reliability (Reis et al., 2014b; Craig et al., 2003; Hallal et al., 2010). (2)
Our sample may have been subject to selection bias, limiting the gener-
alizability of ourfindings for the following reasons (a)most (78%) of our
sample was recruited at parks or community groups, whichmake them
more likely to be active before the study, and (b) 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 (Brownson et al., 2012; Fixsen et al., n.d.).

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
(Brownson et al., 2012). These “trade-offs” between maximizing inter-
nal validity while also trying to have substantive relevance have been
documented before (Sekhon and Titiunik, 2012; Brownson et al.,
2012). Natural experiments may sometimes offer the only opportunity
to study real-world interventions that have been implemented for
years like Recreovia (Ogilvie et al., 2006). There is emerging evidence
on the need to shift research efforts from designing and testing small-
scale interventions towards expanding the evidence on strategies for
scaling up effective real-world practice such as Recreovia that could in-
crease PA levels in populations (Reis et al., 2016; Brownson, 2014).

Strengths of this study include that it is the first to assess the effec-
tiveness of PA classes in public spaces for PA in Latin America with a
study design including pre and post data with multiple comparison
groups, and objective assessment of PA (Mercer et al., 2007). The
study also had a multilevel design that accounted for park-level
clustering effects. Our study has high external validity sincewe assessed
a real-world intervention in actual communities. Neither incentives, nor
additional strategies were provided to encourage participation and ad-
herence to the Recreovia. The high external validity contributes to
bridging the gap between research and practice (Mercer et al., 2007),
making these results relevant for practitioners and future policies.

5.1. Recommendations for future studies on PA classes in public spaces

Future studies should increase the follow-up period to aminimumof
one year and strengthen efforts to increase participation from inactive
individuals. This will require a collaborative approachwith the program
administrators (IDRD) who could expand recruitment efforts to reach a
broader community audience (Fixsen et al., n.d.). Additional strategies
such as the provision of incentives, or behavioral approaches such as
creation of “buddy systems” for social support, individual goal setting,
or reinforcement through text messaging or newsletters, educational
activities and policy and environmental changes could be implemented
to enhance participation (The Community Guide, n.d.; Reis et al.,
2014b). These strategies could also decrease the loss-to-follow up. Fu-
ture studies should also increase the sample size for the objective mea-
surement of PA and implement strategies to increase protocol
compliance. Finally, transport PA might be incorporated into future
evaluations as most Recreovia participants reported walking to the
classes.

6. Conclusions

We were not able to document significant overall increases in PA
among those exposed to the community-based PA classes, perhaps be-
cause of the methodological challenges previously noted. However,
Recreovias may have potential for increasing PA at the population
level in urban areas given their rapid and large scale spread, the higher



Appendix 1
Characteristics of participation in the PA-classes among study participants from communi-
tieswith the new and existing Recreovias. “Al Ritmo de las Comunidades”Anatural exper-
iment in Bogota, Colombia, 2013–2015.

Variables

Users from new
Recreovias, no.
(%)

Users from existing
Recreovias, no. (%)

p⁎n = 118 n = 501

Time participating at the
Recreovia
b3 months 24(20) 47(9) b0.0001
3–6 months 36(31) 133(26)
6 months - 2 years 58(49) 119(24)
N2 years 0 201(40)

Frequency of attendance
At least 1 day/year 11(9) 11 (2.41) b0.0001
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) b0.0001
11–15 12 (10.26) 85 (17)
16–30 28 (23.93) 143 (29)
31–120 2 (1.71) 74 (15)

Transport used to the
Recreovia
Walking 111 (97.37) 368 (73) b0.0001
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)
N 1 time per month 51 (43.22) 245 (48.90)

Alternative activitya

Indoors/TV/computer 28 (25) 121 (25)
Other physical activity 90 (75) 377 (75)

a Survey question “what would you do if the Recreovia classes did not exist”.
⁎ Chi-square test was conducted.
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levels of PA observed among program users, and its potential to reach
women, low-income, less educated populations, and the overweight
and obese. Enhanced and longer term evaluation will be required to an-
swer this question.
Acknowledgments

This study was funded by Colciencias grant #453-2012.
We would like to thank the District Institute for Sports and Recrea-

tion IDRD, for supporting the evaluation of the Recreovia, especially Ed-
win Pinzon, Recreovia coordinator at IDRD.Wewould also like to thank
Yeremin Fajardo, PaolaMartinez, Karol J Quijano, Paola Rios andManuel
Bolivar from the Epi-Andes team and John Wesley from Georgia State
University for supporting data analyses.

We also want to thank the National Cancer Institute (NCI) and the
Centers for Disease Control and Prevention (CDC) for making acceler-
ometers available for this study.

References

Allen, K., MC, M., 2010. Physical activity and adherence. In: Bosworth, H. (Ed.), Improving
Patient Treatment Adherence. Springer, New York: pp. 9–38. http://dx.doi.org/10.
1007/978-1-4419-5866-2_2.
Bauman, A., Craig, C.L., 2005. The place of physical activity in the WHO global strategy on
diet and physical activity. Int. J. Behav. Nutr. Phys. Act. 2:10. http://dx.doi.org/10.
1186/1479-5868-2-10.

Bauman, A., Ainsworth, B.E., Bull, F., et al., 2009. Progress and pitfalls in the use of the In-
ternational Physical Activity Questionnaire (IPAQ) for adult physical activity surveil-
lance. J. Phys. Act. Health 6 (Suppl. 1), S5–S8.

Bogotá C de C de. Balance de la seguridad, d. 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).

Boletin_Resultados_Encuesta_Multiproposito_2014.pdf, d. http://www.sdp.gov.co/
imagenes_portal/documentacion/OficPrensa/Boletin_Resultados_Encuesta_
Multiproposito_2014.pdf (Accessed February 24, 2016).

Brownson, R.C., 2014. Practice-research partnerships and mentoring to foster evidence-
based decision making. Prev. Chronic Dis. 11, E92. http://dx.doi.org/10.5888/pcd11.
140144.

Brownson, R.C., Brennan, L.K., Evenson, K.R., Leviton, L.C., 2012. Lessons from a mixed-
methods approach to evaluating active living by design. Am. J. Prev. Med. 43 (5
Suppl 4):S271–S280. http://dx.doi.org/10.1016/j.amepre.2012.07.002.

Craig, C.L., Marshall, A.L., Sjöström, M., et al., 2003. International physical activity ques-
tionnaire: 12-country reliability and validity. Med. Sci. Sports Exerc. 35 (8):
1381–1395. http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB.

Departamento Administrativo Nacional de Estadística (DANE). http://www.dane.gov.co/
index.php/esp/estratificacion-socioeconomica/metodologia (Accessed July 27, 2015).

Díaz Del Castillo, A., Sarmiento, O.L., Reis, R.S., Brownson, R.C., 2011. Translating evidence
to policy: urban interventions and physical activity promotion in Bogotá, Colombia
and Curitiba, Brazil. Transl. Behav. Med. 1 (2):350–360. http://dx.doi.org/10.1007/
s13142-011-0038-y.

Díaz Del Castillo, A., González, S.A., Ríos, A.P., et al., August 2017. Start small, dream big:
experiences of physical activity in public spaces in Colombia. Prev. Med. 103 (S),
S41–S50.

Diggle P, Heagerty P, Liang K-Y, Zeger S. Analysis of Longitudinal Data. Second Edition. Ox-
ford Statistical Science Series 25; 2002.

Fixsen, D.L., Naoom, S.F., Blase, K.A., Friedman, R.M., Wallace, F., d. Implementation Re-
search: A Synthess of the Literature. http://ctndisseminationlibrary.org/PDF/
nirnmonograph.pdf (Accessed February 23, 2016).

Freedson, P.S., Melanson, E., Sirard, J., 1998. Calibration of the computer science and appli-
cations Inc. accelerometer. Med Sci Sports Exerc. 30 (5), 777–781.

Gomez, L.F., Sarmiento, O.L., Lucumi, D., Espinosa, G., Forero, R., Bauman, A., 2005. Preva-
lence and factors associated with walking and cycling for transport among young
adults in two low-income localities of Bogotá Colombia. J. Phys. Act Health. 2,
445–459.

Gomez, L.F., Sarmiento, O.L., Parra, D.C., et al., 2010. Characteristics of the built environ-
ment associated with leisure-time physical activity among adults in Bogotá, Colom-
bia: a multilevel study. J. Phys. Act. Health 7 (Suppl. 2), S196–S203.

González, S., Sarmiento, O.L., Lozano, Ó., Ramírez, A., Grijalba, C., 2014. Niveles de
actividad física de la población colombiana: desigualdades por sexo y condición
socioeconómica. Biomedica 34 (3):447–459. http://dx.doi.org/10.7705/biomedica.
v34i3.2258.

Green, L.W., 2006. 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 96
(3):406–409. http://dx.doi.org/10.2105/AJPH.2005.066035.

Hallal, P.C., Gomez, L.F., Parra, D.C., et al., 2010. Lessons learned after 10 years of IPAQ use
in Brazil and Colombia. J. Phys. Act. Health 7 (Suppl. 2), S259–S264.

Hayat, M.J., Hedlin, H., 2012. Modern statistical modeling approaches for analyzing re-
peated-measures data. Nurs. Res. 61 (3):188–194. http://dx.doi.org/10.1097/NNR.
0b013e31824f5f58.

Hoehner, C.M., Soares, J., Parra Perez, D., et al., 2008. Physical activity interventions in
Latin America: a systematic review. Am. J. Prev. Med. 34 (3):224–233. http://dx.doi.
org/10.1016/j.amepre.2007.11.016.

Hoehner, C.M., Ribeiro, I.C., Parra, D.C., et al., 2013. Physical activity interventions in Latin
America: expanding and classifying the evidence. Am. J. Prev. Med. 44 (3):e31–e40.
http://dx.doi.org/10.1016/j.amepre.2012.10.026.

Instituto Colombiano de Bienestar Familiar - ICBF, 2010. Encuesta Nacional de la Situación
Nutricional en Colombia. ENSIN. http://www.icbf.gov.co/portal/page/portal/
PortalICBF/Bienestar/ENSIN1 (Accessed February 24, 2016).

Interactivo cómo vamos en localidades Bogotá Cómo Vamos, d. Bogotá Cómo Vamos.
http://www.bogotacomovamos.org/interactivo-como-vamos-en-localidades-2014/
(Accessed February 24, 2016).

International Physical Activity Questionnaire, d. https://sites.google.com/site/theipaq/
home (Accessed February 12, 2016).

Kohl, H.W., Craig, C.L., Lambert, E.V., et al., 2012. The pandemic of physical inactivity: glob-
al action for public health. Lancet Lond Engl. 380 (9838):294–305. http://dx.doi.org/
10.1016/S0140-6736(12)60898-8.

Koorts, H., Gillison, F., 2015. 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 15. http://dx.doi.org/10.1186/s12889-
015-2466-y.

Lee, I.-M., Shiroma, E.J., Lobelo, F., et al., 2012. Effect of physical inactivity on major non-
communicable diseases worldwide: an analysis of burden of disease and life expec-
tancy. Lancet Lond Engl. 380 (9838):219–229. http://dx.doi.org/10.1016/S0140-
6736(12)61031-9.

Luten, K.A., Reijneveld, S.A., Dijkstra, A., de Winter, A.F., December 2015. Reach and effec-
tiveness of an integrated community-based intervention on physical activity and
healthy eating of older adults in a socioeconomically disadvantaged community.
Health Educ. Res. http://dx.doi.org/10.1093/her/cyv064.

http://dx.doi.org/10.1007/978-1-4419-5866-2_2
http://dx.doi.org/10.1007/978-1-4419-5866-2_2
http://dx.doi.org/10.1186/1479-5868-2-10
http://dx.doi.org/10.1186/1479-5868-2-10
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0015
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0015
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0015
http://www.ccb.org.co/Investigaciones-Bogota-y-Region/Seguridad-Ciudadana/Observatorio-de-Seguridad/Balance-de-la-seguridad-Bogota-Cundinamarca
http://www.ccb.org.co/Investigaciones-Bogota-y-Region/Seguridad-Ciudadana/Observatorio-de-Seguridad/Balance-de-la-seguridad-Bogota-Cundinamarca
http://www.ccb.org.co/Investigaciones-Bogota-y-Region/Seguridad-Ciudadana/Observatorio-de-Seguridad/Balance-de-la-seguridad-Bogota-Cundinamarca
http://www.sdp.gov.co/imagenes_portal/documentacion/OficPrensa/Boletin_Resultados_Encuesta_Multiproposito_2014.pdf
http://www.sdp.gov.co/imagenes_portal/documentacion/OficPrensa/Boletin_Resultados_Encuesta_Multiproposito_2014.pdf
http://www.sdp.gov.co/imagenes_portal/documentacion/OficPrensa/Boletin_Resultados_Encuesta_Multiproposito_2014.pdf
http://dx.doi.org/10.5888/pcd11.140144
http://dx.doi.org/10.5888/pcd11.140144
http://dx.doi.org/10.1016/j.amepre.2012.07.002
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.dane.gov.co/index.php/esp/estratificacion-socioeconomica/metodologia
http://www.dane.gov.co/index.php/esp/estratificacion-socioeconomica/metodologia
http://dx.doi.org/10.1007/s13142-011-0038-y
http://dx.doi.org/10.1007/s13142-011-0038-y
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0055
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0055
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0055
http://ctndisseminationlibrary.org/PDF/nirnmonograph.pdf
http://ctndisseminationlibrary.org/PDF/nirnmonograph.pdf
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0065
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0065
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0070
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0070
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0070
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0070
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0075
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0075
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0075
http://dx.doi.org/10.7705/biomedica.v34i3.2258
http://dx.doi.org/10.7705/biomedica.v34i3.2258
http://dx.doi.org/10.2105/AJPH.2005.066035
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0090
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0090
http://dx.doi.org/10.1097/NNR.0b013e31824f5f58
http://dx.doi.org/10.1097/NNR.0b013e31824f5f58
http://dx.doi.org/10.1016/j.amepre.2007.11.016
http://dx.doi.org/10.1016/j.amepre.2012.10.026
http://www.icbf.gov.co/portal/page/portal/PortalICBF/Bienestar/ENSIN1
http://www.icbf.gov.co/portal/page/portal/PortalICBF/Bienestar/ENSIN1
http://www.bogotacomovamos.org/interactivo-como-vamos-en-localidades-2014/
https://sites.google.com/site/theipaq/home
https://sites.google.com/site/theipaq/home
http://dx.doi.org/10.1016/S0140-6736(12)60898-8
http://dx.doi.org/10.1186/s12889-015-2466-y
http://dx.doi.org/10.1186/s12889-015-2466-y
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://dx.doi.org/10.1016/S0140-6736(12)61031-9
http://dx.doi.org/10.1093/her/cyv064


S58 A. Torres et al. / Preventive Medicine 103 (2017) S51–S58
Mendonça, B.C., Oliveira, A.C., Toscano, J.J.O., et al., 2010. Exposure to a community-wide
physical activity promotion program and leisure-time physical activity in Aracaju,
Brazil. J. Phys. Act Health 7 (Suppl. 2), S223–S228.

Mercer, S.L., DeVinney, B.J., Fine, L.J., Green, L.W., Dougherty, D., 2007. Study designs for
effectiveness and translation research: identifying trade-offs. Am. J. Prev. Med. 33
(2):139–154. http://dx.doi.org/10.1016/j.amepre.2007.04.005.

Merzel, C., D'Afflitti, J., 2003. Reconsidering community-based health promotion: promise,
performance, and potential. Am. J. Public Health 93 (4), 557–574.

Mummery, W.K., Brown, W.J., 2009. Whole of community physical activity interventions:
easier said than done. Br. J. Sports Med. 43 (1):39–43. http://dx.doi.org/10.1136/
bjsm.2008.053629.

Ogilvie, D., Mitchell, R., Mutrie, N., Petticrew, M., Platt, S., 2006. Evaluating health effects of
transport interventions methodologic case study. Am. J. Prev. Med. 31 (2):118–126.
http://dx.doi.org/10.1016/j.amepre.2006.03.030.

Overview of the Stages of Implementation SISEP, d. State Implementation and Scaling-up
Evidence-based Pratices Center. http://sisep.fpg.unc.edu/guidebook/level-one/
stages-implementation (Accessed February 23, 2016).

Paez, D.C., Reis, R.S., Parra, D.C., et al., 2015. Bridging the gap between research and prac-
tice: an assessment of external validity of community-based physical activity pro-
grams in Bogotá, Colombia, and Recife Brazil. Transl. Behav. Med. 5 (1):1–11.
http://dx.doi.org/10.1007/s13142-014-0275-y.

Physical Activity Guidelines, d. health.gov. http://health.gov/paguidelines/ (Accessed Feb-
ruary 24, 2016).

Reis, R.S., Hallal, P.C., Parra, D.C., et al., 2010. Promoting physical activity through commu-
nity-wide policies and planning: findings from Curitiba, Brazil. J. Phys. Act. Health 7
(Suppl. 2), S137–S145.

Reis, R.S., Yan, Y., Parra, D.C., Brownson, R.C., 2014a. Assessing participation in communi-
ty-based physical activity programs in Brazil. Med. Sci. Sports Exerc. 46 (1):92–98.
http://dx.doi.org/10.1249/MSS.0b013e3182a365ae.

Reis, R.S., Hino, A.A.F., Cruz, D.K., et al., 2014b. Promoting physical activity and quality of
life in Vitoria, Brazil: evaluation of the Exercise Orientation Service (EOS) program.
J. Phys. Act. Health 11 (1):38–44. http://dx.doi.org/10.1123/jpah.2012-0027.

Reis, R.S., Salvo, D., Ogilvie, D., et al., July 2016. Scaling up physical activity interventions
worldwide: stepping up to larger and smarter approaches to get people moving. Lan-
cet Lond Engl. http://dx.doi.org/10.1016/S0140-6736(16)30728-0.
Rios, P., del Castillo A, D., Pinzón, E., et al., d. 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).

Rzewnicki, R., Vanden Auweele, Y., De Bourdeaudhuij, I., 2003. Addressing overreporting
on the International Physical Activity Questionnaire (IPAQ) telephone survey with a
population sample. Public Health Nutr. 6 (3):299–305. http://dx.doi.org/10.1079/
PHN2002427.

Salvo, D., Reis, R.S., Stein, A.D., Rivera, J., Martorell, R., Pratt, M., 2014. Characteristics of the
built environment in relation to objectively measured physical activity among Mexi-
can adults, 2011. Prev. Chronic Dis. 11, E147. http://dx.doi.org/10.5888/pcd11.
140047.

Secretaría Distrital de Planeación - Alcaldía Mayor de Bogotá, o. http://www.sdp.gov.co/
portal/page/portal/PortalSDP/InformacionTomaDecisiones/Estadisticas/
RelojDePoblacion (Accessed January 17, 2016).

Sekhon, J.S., Titiunik, R., 2012. When natural experiments are neither natural nor
experiments. Am. Polit. Sci. Rev. 106 (1):35–57. http://dx.doi.org/10.1017/
S0003055411000542.

Simoes, E.J., Hallal, P., Pratt, M., et al., 2009. Effects of a community-based, professionally
supervised intervention on physical activity levels among residents of Recife Brazil.
Am. J. Public Health. 99 (1):68–75. http://dx.doi.org/10.2105/AJPH.2008.141978.

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).

The Community Guide, d. Increasing Physical Activity. http://www.thecommunityguide.
org/pa/index.html (Accessed March 24, 2016).

Torres, A., Sarmiento, O.L., Stauber, C., Zarama, R., 2013. The Ciclovia and Cicloruta pro-
grams: promising interventions to promote physical activity and social capital in
Bogotá Colombia. Am. J. Public Health. 103 (2):e23–e30. http://dx.doi.org/10.2105/
AJPH.2012.301142.

http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0145
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0145
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0145
http://dx.doi.org/10.1016/j.amepre.2007.04.005
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0155
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0155
http://dx.doi.org/10.1136/bjsm.2008.053629
http://dx.doi.org/10.1136/bjsm.2008.053629
http://dx.doi.org/10.1016/j.amepre.2006.03.030
http://sisep.fpg.unc.edu/guidebook/level-one/stages-implementation
http://sisep.fpg.unc.edu/guidebook/level-one/stages-implementation
http://dx.doi.org/10.1007/s13142-014-0275-y
http://health.gov
http://health.gov/paguidelines/
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0185
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0185
http://refhub.elsevier.com/S0091-7435(16)30361-9/rf0185
http://dx.doi.org/10.1249/MSS.0b013e3182a365ae
http://dx.doi.org/10.1123/jpah.2012-0027
http://dx.doi.org/10.1016/S0140-6736(16)30728-0
http://epiandes.uniandes.edu.co/wp-content/uploads/Folleto-Epiandes_FINAL.pdf
http://epiandes.uniandes.edu.co/wp-content/uploads/Folleto-Epiandes_FINAL.pdf
http://dx.doi.org/10.1079/PHN2002427
http://dx.doi.org/10.1079/PHN2002427
http://dx.doi.org/10.5888/pcd11.140047
http://dx.doi.org/10.5888/pcd11.140047
http://www.sdp.gov.co/portal/page/portal/PortalSDP/InformacionTomaDecisiones/Estadisticas/RelojDePoblacion
http://www.sdp.gov.co/portal/page/portal/PortalSDP/InformacionTomaDecisiones/Estadisticas/RelojDePoblacion
http://www.sdp.gov.co/portal/page/portal/PortalSDP/InformacionTomaDecisiones/Estadisticas/RelojDePoblacion
http://dx.doi.org/10.1017/S0003055411000542
http://dx.doi.org/10.1017/S0003055411000542
http://dx.doi.org/10.2105/AJPH.2008.141978
http://www.cepal.org/en/publications/social-panorama-latin-america-2011
http://www.cepal.org/en/publications/social-panorama-latin-america-2011
http://www.thecommunityguide.org/pa/index.html
http://www.thecommunityguide.org/pa/index.html
http://dx.doi.org/10.2105/AJPH.2012.301142
http://dx.doi.org/10.2105/AJPH.2012.301142

	Assessing the effect of physical activity classes in public spaces on leisure-�time physical activity: “Al Ritmo de las Com...
	1. Introduction
	2. Methods
	2.1 Park selection
	2.1. Study participants
	2.2. Exposure to the Recreovia (natural intervention)
	2.3. Measurement
	2.4. Primary outcome measures. Self-reported leisure time PA (LTPA)
	2.5. Accelerometer-based PA
	2.6. Data analysis
	2.7. Fixed effects
	2.8. Random effects

	3. Results
	3.1. Participation
	3.2. Sociodemographic characteristics and body mass index
	3.3. Cross-sectional analysis comparing parks with Recreovia with those with no Recreovia at baseline
	3.4. Differences in physical activity outcomes
	3.5. Multilevel associations with MVPA for new Recreovias and control parks
	3.6. Characteristics of participation among Recreovia users

	4. Discussion
	5. Limitations
	5.1. Recommendations for future studies on PA classes in public spaces

	6. Conclusions
	Acknowledgments
	References


