
Jauregui et al. BMC Public Health  (2015) 15:162 
DOI 10.1186/s12889-015-1474-2

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Springer - Publisher Connector
RESEARCH ARTICLE Open Access
Using the RE-AIM framework to evaluate physical
activity public health programs in México
Edtna Jauregui1,2, Ann M Pacheco3, Erica G Soltero3, Teresia M O’Connor4, Cynthia M Castro5, Paul A Estabrooks6,
Lorna H McNeill7 and Rebecca E Lee8*
Abstract

Background: Physical activity (PA) public health programming has been widely used in Mexico; however, few
studies have documented individual and organizational factors that might be used to evaluate their public health
impact. The RE-AIM framework is an evaluation tool that examines individual and organizational factors of public
health programs. The purpose of this study was to use the RE-AIM framework to determine the degree to which PA
programs in Mexico reported individual and organizational factors and to investigate whether reporting differed by
the program’s funding source.

Methods: Public health programs promoting PA were systematically identified during 2008–2013 and had to
have an active program website. Initial searches produced 23 possible programs with 12 meeting inclusion
criteria. A coding sheet was developed to capture behavioral, outcome and RE-AIM indicators from program
websites.

Results: In addition to targeting PA, five (42%) programs also targeted dietary habits and the most commonly
reported outcome was change in body composition (58%). Programs reported an average of 11.1 (±3.9) RE-AIM
indicator items (out of 27 total). On average, 45% reported reach indicators, 34% reported efficacy/effectiveness
indicators, 60% reported adoption indicators, 40% reported implementation indicators, and 35% reported maintenance
indicators. The proportion of RE-AIM indicators reported did not differ significantly for programs that were
government supported (M = 10, SD = 3.1) and programs that were partially or wholly privately or corporately
supported (M = 12.0, SD = 4.4).

Conclusion: While reach and adoption of these programs were most commonly reported, there is a need for
stronger evaluation of behavioral and health outcomes before the public health impact of these programs can
be established.
Background
Physical inactivity is endemic in Mexico and has become
a public health priority. Findings from the National
Health and Nutrition Survey (Encuesta Nacional de
Salud y Nutrición, ENSANUT) reported that 19.4% of
Mexican adults are physically inactive, with many more
not meeting recommended guidelines. This represents a
worrisome upward trajectory of an increase 44% from
2006 to 2012 [1,2]. High levels of physical inactivity have
significantly contributed to the alarming rates of obesity
and non-communicable diseases in Mexico [3]. Over
* Correspondence: releephd@yahoo.com
8College of Nursing and Health Innovation, Arizona State University,
550 N 3rd St, Phoenix, AZ 85004, USA
Full list of author information is available at the end of the article

© 2015 Jauregui et al.; licensee BioMed Centra
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
70% of the Mexican adult population and 26% of chil-
dren are considered overweight or obese [2,4]. Further-
more, low levels of physical activity have led to increased
rates of cardiovascular diseases and Type 2 diabetes,
which are the two main causes of adult mortality in
Mexico [5].
Public health campaigns that foster health and welfare

in Mexico are important not only to improve health and
welfare in Mexico, but also in the US, particularly
among Mexican Americans, the largest group of His-
panics in the US. The Latino population in the U.S. has
grown over 50% in the past decade with Mexicans com-
prising three quarters of this increase [6,7]. It is esti-
mated that by the year 2060, one in three Americans
will be of Latino or Hispanic origin; thus, programs that
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help to maintain the health of the Mexican public are
very important to the health of the future American
public [8].
Public health programs and initiatives are recognized

as important, population-level strategies for promoting
physical activity and improving health outcomes related
to physical activity such as diabetes, heart health, choles-
terol, and body composition in adults and children
[9-12]. Public health programs have been widely used in
Latin American countries, perhaps the most widely rec-
ognized is Ciclovia Recreativa, an open streets bicycling
initiative [13]. Public health programs like Ciclovia
capitalize on existing public spaces such as streets and
parks, or existing community centers and physical activ-
ity resources [13,14]. These programs are capable of
initiating positive changes at the individual, social, envir-
onmental, and policy levels, bringing together a diverse
mix of key stakeholders such as community organiza-
tions, merchants, residents, and city officials [13-15].
Programs are often implemented by community health
workers or promotores/promotoras and paid program
employees [9,11,16,17]. Funding for these program re-
sources is typically provided by government agencies or
private industries. Many multinational beverage corpora-
tions have given a significant amount of funding to sup-
port physical activity programs and initiatives in Latin
America, including Mexico. For example, Coca Cola is
currently the largest funder of physical activity programs
in Mexico [18].
Public health programs in Mexico and the U.S. have

been well received and widely implemented; however,
there have been few systematic investigations about the
public health impact of these programs [4,19]. To pro-
duce a public health impact, physical activity programs
need to measure their population reach while also asses-
sing effectiveness across subgroups within the popula-
tion [20,21]. Unfortunately, the evaluation of most
public health physical activity programming is limited to
measures of attendance and self-reported surveys meas-
uring participant satisfaction, which provide valuable
information, but are insufficient to determine public
health impact [22].
Programs that can demonstrate a strong public health

impact are often considered for broad dissemination to
other communities, systems, and regions. However, pro-
grams with evaluation methods that do not include assess-
ments of key areas can hinder successful dissemination,
because there is no information about information on the
expertise of those delivering the program, the program
components, implementation activities and costs, the
long-term sustainability of the programs and health and
behavior outcomes for participants [10]. Community wide
public health programs and initiatives are promising strat-
egies for promoting physical activity among Mexicans; yet,
the lack of evidence supporting these programs limits the
ability to implement these programs on a broader state or
national scale [9,13].
The RE-AIM framework is an evaluation approach

that balances individual and organization-level factors
that can then provide evidence about the public health
impact of programs and information for other commu-
nities, organizations, or regions interested in replicating
promising practices [22]. RE-AIM is an acronym that
stands for reach and effectiveness at the individual level,
adoption and implementation at the organizational level,
and maintenance at the individual and organizational
levels [23]. From a research perspective, the goal of RE-
AIM is to provide a balanced assessment of internal and
external validity factors. From a practice perspective, the
goal of RE-AIM is to provide the information necessary
for educators and organizations to make informed pro-
gram adoption and implementation decisions based on
the degree a program can reach the target audience, ef-
fectively change and sustain outcomes, be adopted and
implemented in a wide variety of settings at a reasonable
cost, and be sustained over time [24]. In this paper we
take a practice perspective of the RE-AIM framework to
better understand individual and organizational factors
that can provide information on the public health impact
and replicability of publically available physical activity
programs and initiatives in Mexico. Due to the increas-
ing Mexican and Mexican American population in the
U.S., it is critical to establish culturally appropriate pro-
grams aimed at increasing levels of physical activity
among this population that can achieve a public health
impact and be scaled to other communities, organiza-
tions, or regions. A critical first step in establishing an
evidence base is to determine whether necessary vari-
ables to begin to establish the evidence are available.
The purpose of this study was to determine the degree
to which PA programs in Mexico reported on individual
and organizational factors using the RE-AIM framework
and to investigate whether reporting differed by funding
support for the program.

Methods
Identification of programs
We systematically identified publicly available programs
that promoted physical activity between 2008 and 2013
in Mexico. The five year timeframe was chosen to cap-
ture programming before and after the 2011 national
election which reflected a 2012 change in national lead-
ership. Publicly available programs that had an accessible
website and promoted physical activity in any population
group were included. Programs had to be ongoing and
actively engage in the community. Programs that pro-
moted a single event (e.g., a specific footrace), national
guidelines or agreements (e.g., Acuerdo Nacional de la
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Salud Alimentaria), websites with general health tips or
advice, and results of national surveys or programs that
did not include physical activity were not considered.
Search terms associated with increasing physical activity
were used in Spanish to identify programs in the Google
search engine: programas (programs), activación f ísica
(to increase physical activity), México, niños (children),
adultos (adults), escuelas (schools), ejercicio (exercise),
trabajo (work). Journal articles from a companion review
of physical activity interventions in Latin American pop-
ulations that coincided with the development of this
manuscript were also searched for possible Mexican pro-
grams that met inclusion criteria [4].

Program coding
Program websites were examined to determine whether
programs were administered at the national, state, com-
munity or individual level. Code sheets identified the
population group focus (e.g., youth, women), any specific
behavior change strategies that were used in the program
(e.g., self-management, social support, self-efficacy),
additional behaviors that might have also been promoted
(e.g., dietary habits, screen time), behavioral target out-
comes (e.g., physical activity increases) and changes in BMI.
A RE-AIM coding sheet was developed similar to

others that have been used to review research-initiated
behavioral interventions [4]. The questions that were in-
cluded to provide a comprehensive evaluation of the
reporting of RE-AIM indicators is presented below.
Questions related to reporting of reach covered informa-
tion on whom the program intended as participants,
demographic and behavioral information for the target
population, how the program was marketed (e.g. recruit-
ment strategies that were used), and how well the pro-
gram recruited the target population. Reporting of
effectiveness of the programs was rated on the degree
to which there was an evaluation that demonstrated
changes in physical activity and the quality of the
methods to assess physical activity. These included
whether the program included an evaluation and any
results including how many participants completed the
program, what the program defined as a successful out-
come, and any qualitative information that might have
been used to evaluate the success of the program.
Reporting of program adoption was explored using
questions related to the location and delivery staff asso-
ciated with the program, how the location was selected
as well as determining the proportion of locations and
agents that could have delivered the program that actu-
ally did. Reporting of implementation focused on the
structure of the program, whether the program was
delivered as intended, number and duration of sessions
delivered, core program content, information on chal-
lenges and guiding theory. Reporting of maintenance
was assessed at the organizational level using questions
about the length of delivery and possible adaptions such
as whether the program was still in operation or how it
was sustained, reasons for discontinuation or modifica-
tion of the program and information on implementation.
All information was entered into the code sheet. Infor-

mation that was available was entered as yes if it were
present, along with a brief description, or no, not re-
ported on the website. A research assistant attempted to
contact website hosts where information was not re-
ported to confirm that it was not available. In cases
where it was available, it was also recorded on code
sheets. The University of Houston Committee for the
Protection of Human Subjects reviewed and approved
all procedures and determined that no consent was re-
quired for this study as no protected, participant data
were collected.
Two native Spanish language speaking reviewers inde-

pendently screened candidate websites to determine
eligibility. Disagreements were discussed with the PI and
four members of the research team and resolved by con-
sensus. The original search produced 23 possible web-
sites. Eleven websites did not meet inclusion criteria.
Twelve programs met the inclusion criteria and were
included in the final review.
Two reviewers coded each program for the presence or

absence (Yes-present or No-absent) of the behavioral, out-
come and RE-AIM indicators described above. Reviewers
met to discuss any discrepancies in coding; resolution was
completed by direct reference to the program website.

RE-AIM coding sheet questions
Reach

1. Is there information on the target population (i.e.,
whom they intended to have participate or benefit
from the program)?

2. Is there demographic and behavioral information
available for the target population?

3. Is there information on how the program was
marketed or what recruitment strategies were used?

4. Is there information on the demographics and
behaviors of the participants?

5. Is there information on how well the program
recruited from the target population?

6. Are there sources of information available to assess
the initiative’s reach?

Efficacy/Effectiveness

1. Did the program include an evaluation?
2. If yes, what were the results?
3. If an evaluation was complete, can you determine

how many participants completed it?
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4. Can you determine how the organization defined
success of the program?

5. Did they use qualitative methods to determine
effectiveness?

Adoption

1. Where did the initiative take place?
2. Describe the program location.
3. Describe who delivered the program (or

implemented a policy).
4. Provide any information on why these locations

were selected.
5. Could anyone deliver the intervention or were there

restrictions? (please describe)
6. If you can determine the proportion of locations

that had access to the program and actually
delivered it, provide that number.

7. If you can determine the proportion of staff that had
access to the program and actually delivered it,
provide that number.

Implementation

1. If you have any information on how closely the
program was delivered as intended add it here.

2. Provide any information that is available on the
number of sessions, duration of each session, and
frequency of sessions.

3. If available, describe the core program content.
4. Provide any qualitative information that is available

on challenges or successes with the implementation
process.

5. Was there a theoretical framework identified that
was used to develop the program?

Maintenance

1. Is the program still in place? And if so, what
information is available on why it was sustained?

A. If no, reason for discontinuation
B. If yes, was the program modified? Specify what

was modified
2. Was the program institutionalized?

Analyses
Descriptive information was tabulated across programs.
Data exploration included frequency counts and per-
centages across the RE-AIM indicators. Programs were
classified as completely government supported versus
partially or completely privately or corporately sup-
ported. T-tests were calculated to determine whether the
extent of RE-AIM indicators reported differed by gov-
ernment versus partial or complete private or corporate
support. The data are presented in an additional file [see
Additional file 1].

Results
Of the 12 programs that were evaluated, seven (58%)
were framed at the national level, with two (17%) of
these having additional regional (state or local) programs
that were affiliated with the national program. Table 1
presents the programs and their funding and support
sources. The remaining programs were framed at the re-
gional level, either state (n = 3, 25%), local (n = 1, 8%) or
both (n = 1, 8%). Five (42%) were government supported,
with two (17%) solely privately or corporate supported
and five (42%) supported through a combination of gov-
ernment and corporate/private funding.
Targeted behaviors and measured outcomes of the

programs are presented in Table 2. All (100%) programs
included physical activity as a targeted behavior, as this
was necessary for inclusion in the study; however, many
programs also targeted additional behaviors. Five (42%)
programs targeted dietary habits, and three (25%) specif-
ically targeted increasing fruit and vegetable consump-
tion. Two (17%) targeted reducing sugar sweetened
beverage consumption, and one (8%) targeted reducing
sedentary time. No programs targeted sleep.
Four programs measured behavioral or physiological

outcomes, the most common of which was change in
body composition, with all four programs using weight
(33%), two using BMI (17%), and one (8%) using waist
circumference as outcomes that could be measured in
the program. Only three (25%) had an outcome of in-
creased physical activity engagement. Two (17%) also
had outcomes focused on reducing smoking, and one
(8%) on reducing alcohol use. One (8%) program had in-
creasing water and fruit and vegetable consumption as
an outcome corresponding with a program target behav-
ior, and another (8%) had improving school environ-
ments as an outcome.
On average, program websites reported on 11.1 (±3.9)

of the 27 RE-AIM indicator items, with a range of 3 to
17 indicators reported (Table 3). The proportion of
reach indicators reported across programs was 45%, with
an average of 2.7 (SD = 1.6), ranging from 0 to 5 out of 6
possible. Reach indicators included a description of the
intended target population (n = 11, 92%), demographic
and/or behavioral information about the target popula-
tion (n = 6, 50%), marketing and recruitment strategies
(n = 6, 50%), inclusion (n = 6, 50%), recruitment effi-
ciency (n = 3, 25%) and other sources of information
available (n = 5, 42%). The reporting of efficacy/effective-
ness components was 34% across programs on average.
Efficacy/effectiveness indicators included whether the
program included an evaluation (n = 6, 50%), whether
evaluation results were presented (n = 3, 25%), number



Table 1 Programs and their funding and support organizations

Program Name Funding and Support Organizations

1. Vive Saludable Escuelas PepsiCo Mexico; National Ministry of Education; National Commission of Physical Culture and Sports
(CONADE); Latin American Institute for Educational Communication; Arturo Resenblueth Foundation;
Union of Entrepreneurs for Educational Technology (UNETE)

2. Actívate México Viviendo Positivamente; Coca Cola; National Commission of Physical Culture and Sports (CONADE);
Confederacion Deportiva Mexicana; Instituto Slim de la Salud; Usada Health Sciences; EVAF; Specialized;
Exercise is Medicine; Body System; Physical Activity Network of the Americas (RAFA/PANA); Agita Mundo;
America College of Sports Medicine

3. Programa Estatal de Activación Física
Estado de Nuevo Leon

Nuevo Leon State Institute of Physical Culture and Sport, Ministry of Health

4. Programa Muévete y Métete en Cintura Federal Ministry of Health; Federal District (DF) Public Health Services

5. Agita Ags, Actívate National Commission of Physical Culture and Sports (CONADE); Aguascalientes Ministry of Social Integration

6. Cinco pasos Federal Ministry of Health; Federal Ministry of the Navy; Federal Ministry of Defense;
Mexican Social Security Institute, National System of Integrated Family Change (DIF);
PEMEX; Fundacion Franco-Mexicana para la Medicina IAP

7. Programa Escuela y Salud Federal Ministry of Health Departments of Health and Public Education;

8. Programa Deporte Adaptado y Adulto
Mejor Comude Zapopan

Zapopan Municipal Counsel of Sports

9. Juego y Comida dan salud a tu vida Kelloggs; Ogali Consultoría en Nutricón; Project Concern International Mexico; MetLife Foundation.

10. Copa Coca Cola Coca Cola; Fédération Internationale de Football Association (FIFA); Federación Mexicana de Fútbol
Asociación (FEMEXFUT)

11. 11 Jugadas para la Salud Fédération Internationale de Football Association (FIFA); Federal Ministry of Health; Federal Ministry of
Public Education, Federación Mexicana de Fútbol Asociación (FEMEXFUT)

12. Zafo no Jugar Coca Cola, Public Education Secretary; National Commission of Physical Culture and Sports (CONADE)

Table 2 Program target behaviors and outcomes assessed

1 2 3 4 5 6 7 8 9 10 11 12

Target Behaviors

Physical Activity x x x x x x x x x x x x

Dietary Habits x x x x x

Sleep

Sedentary Activity x

Fruit Vegetable Intake x x x

Sugar Sweetened Beverages x x

Behavioral and Physiological Outcomes Assessed

Weight x x x x

Height x x x x

BMI x x

Waist Circumference x

Smoking x x

Alcohol use x

Physical Activity Engagement x x x

Other x x

Note. 1 = Vive Saludable Escuelas; 2 = Actívate México; 3 = Programa Estatal de
Activación Física Estado de Nuevo Leon; 4 = Programa Muévete y Métete en
Cintura; 5 = Agita Ags, Actívate; 6 = Cinco pasos; 7 = Programa Escuela y Salud;
8 = Programa Deporte Adaptado y Adulto Mejor Comude Zapopan; 9 = Juego
y Comida dan salud a tu vida; 10 = Copa Coca Cola; 11 = 11 Jugadas para la
Salud; 12 = Zafo no Juga.
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of participants who completed the evaluation (n = 2,
16%), a program defined measure of success was pre-
sented (n = 3, 25%) or the use of qualitative methods (i.e.
participant testimonials) (n = 3, 25%). The proportion of
adoption indicators reported across programs was 60%.
All (100%) websites identified where the program oc-
curred, with most (n = 10, 83%) providing some descrip-
tion of the location. In contrast, few (n = 3, 25%)
provided information on why locations were selected.
Level of expertise of the staff that delivered the program
was reported in 4 (33%) of the programs. Four (33%)
programs reported the proportion of locations that had
access to the program and delivered it, and one (8%)
program reported the proportion of staff that had access
to the program and actually delivered it. The average
reporting proportion of implementation indicators across
programs was 40%. No studies reported information on
delivery as intended. Five websites (42%) reported infor-
mation on dose (e.g., duration) of programs. All (100%)
programs described core content, and four (33%) provided
a rationale for the program (e.g., reduces chronic degen-
erative disease, overweight or obesity). No programs pro-
vided qualitative information on implementation. The
average reporting proportion of maintenance indicators
across programs was 35%; however, five programs did not
report any maintenance indicators, primarily because they
were no longer active. Only one (8%) program had been
institutionalized.



Table 3 Number of RE-AIM indicators (n = 27) reported by each program

Program Year of
inception

Reach
(n = 6)

Effectiveness/
Efficacy (n = 5)

Adoption
(n = 7)

Implementation
(n = 5)

Maintenance
(n = 2)

Total
(n = 27)

Vive Saludable Escuelas 2003 4 1 5 2 1 13

Actívate México 2010 4 3 5 1 2 15

Programa Estatal de Activación Física Estado de
Nuevo Leon

2010 0 1 3 2 0 6

Programa Muévete y Métete en Cintura 2008 2 0 5 2 0 9

Agita Ags, Actívate 2011 4 1 5 1 1 12

5 pasos 2010 2 2 4 2 1 11

Programa Escuela y Salud 2007 1 3 3 2 0 9

Programa Deporte Adaptado y Adulto Mejor
Comude Zapopan

2011 2 1 7 3 1 14

Juego y Comida dan salud a tu vida 2006 3 3 4 3 0 13

Copa Coca Cola 1998 5 4 4 3 1 17

11 jugadas por la salud 2011 1 0 1 1 0 3

Zafo no jugar 2007 4 1 4 2 1 12

Mean (standard deviation) 2.7 (1.6) 1.7 (1.3) 4.2 (1.5) 2.0 (0.7) 0.7 (0.7) 11.1 (3.9)
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T-tests suggested that the proportion of RE-AIM indi-
cators that were reported for the programs did not differ
significantly for those programs that were government
supported (M = 10, SD = 3.1) from those that were partially
or wholly privately or corporately supported (M = 12.0,
SD = 4.4). As well, there were no differences by source of
support for any of the individual indicators (all ps > .05).

Discussion
This manuscript presents the evaluation of twelve public
programs that promoted physical activity in Mexico, de-
scribed the behavioral targets and outcomes of the pro-
grams, and determined the degree to which programs
reported on individual and organizational factors using
the RE-AIM framework. We also explored whether
reporting differed by funding support for the program
and found no difference in reporting between govern-
ment versus privately supported programs. Perhaps the
most striking finding was the lack of measurement of
outcomes across programs. Although all programs had a
behavioral target of promoting physical activity, only
three had a measurement outcome of the program of in-
creasing physical activity, suggesting that there was little
acknowledgement of the relationship between promoting
a behavior and measuring whether it was done. Four
programs focused on body composition changes as out-
comes, which may reflect the recent acknowledgement
of the significant burden of overweight and obesity in
Mexico.
Echoing the recognition of the burden of overweight

and obesity, half of the programs also included behav-
ioral targets focused on diet or nutrition, either dietary
modification in general, or eating more fruits and
vegetables or reducing sugar sweetened beverages in
specific. One included reducing sedentary time, and
none had any emphasis on sleep, despite the role of
these factors in their relationship to overweight and
obesity [25-27]. In addition to the body composition
outcomes noted above, two programs had smoking re-
duction as an outcome, and one program also included
outcomes focused on decreasing alcohol consumption
and increasing water consumption. The lack of focus of
programs on increasing water consumption may be re-
lated to the history of unsafe drinking water in Mexico
[28,29]. This history endures even today, where it is so-
cially questionable to invite people to drink water, and,
instead, other beverages, often high in calories and low
in nutrients, are offered [18,30].
The lack of measurement of outcomes was also

echoed by the measurement of efficacy/effectiveness,
with over half of the programs reporting none or one of
the indicators in this domain. Half of the programs had
no evaluation plan in place, and nine did not have a
clear indicator or definition of how program success
would be described. Perhaps the lack of efficacy/effect-
iveness measurement is driven by the inability of public
programs to measure behavioral or health outcome
changes among such large segments of the population.
Although national surveys of population health in
Mexico have been conducted since 1995, questions
measuring physical activity, rather than merely sports
participation, had not been measured until recently [31].
It may also be that measuring efficacy is simply per-
ceived as too big a challenge by public health practi-
tioners. In a survey of public health practitioners
implementing the National Physical Activity Plan in the
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US, most reported that changes from the plan were diffi-
cult to implement and impact of changes was hard to
observe [32]. In another investigation of implementation
of policy and programs in the USA impact was incon-
sistently reported, only about half of the time [33].
In contrast to the lack of efficacy/effectiveness report-

ing, the reporting of program reach was more consist-
ently available, echoing studies done in other countries
[33]. Perhaps defining a target population, and showing
that the population was reached is more important for
marketing and reporting to program supporters. Large
corporations that support programming need venues for
promoting their name and products, so clear and careful
definition of the population is very important. It is pos-
sible that programs that are funded via private sources
may have a stronger need for evaluation to document ef-
fectiveness in order to justify corporate funds allocated
to programs and promotion of their good corporate citi-
zenship. Government agencies that rely on voter satisfac-
tion to ensure political stability may also need to reach a
carefully selected segment of the population, although it is
impossible to document whether this is the case.
Factors related to adoption were the most commonly

reported of all the RE-AIM indicators. Nearly all pro-
grams reported the location of initiatives and program-
ming and who would deliver programming. Presumably
these would be important for consumers of the pro-
grams. Nevertheless, few programs reported indicators
related to the proportion of sites or program delivery
agents who were offered the program and actually deliv-
ered the program. In some cases, this was not feasible, if
the program were delivered online; however, in other
cases, it simply wasn’t information that programs pre-
sumably collected.
Nearly all the programs described the core program

components, including information on for whom the
program was intended, where they could do the pro-
gram, and what the program featured. Most other indi-
cators of implementation were not included. Indicators
of maintenance were largely absent, either because the
program was primarily over, without reporting mainten-
ance, or there was no maintenance plan in place. Only
one program showed evidence of having been institu-
tionalized, by having staff roles and responsibilities cen-
ter on program goals.
Strengths of this study include a carefully constructed

coding protocol and thorough search in a virtually unex-
plored area of research. Limitations include a small sam-
ple size of programs, limiting the investigations of
relationships among variables. Coding was dependent on
whether programs had websites available, which may
have excluded programs without websites, and the con-
tent of the websites. When information was not available
on the websites, research staff made attempts to contact
program staff to determine whether information was
available and not posted. Future research is needed to
determine other channels through which public health
programs might be disseminated, and to determine bet-
ter measurement strategies in order to evaluate their
effectiveness.
The information collected using the RE-AIM frame-

work has important implications for future research,
policy, and practice. This study identified indicators
within the RE-AIM framework where reporting from
public PA programs might be improved. This informa-
tion must be used to help guide the development and
design of future PA programs in order to be able to in-
clude reporting indicators so that it is possible to meas-
ure the impact of these programs and how they can be
replicated in other settings. Perhaps the biggest area for
improvement is in the reporting of indicators for meas-
urement and evaluation of program outcomes. The lack
of indicators available in these arenas may be due in part
to the overwhelming number of participants in national
level programs. In another study evaluating the imple-
mentation of programming in the US, program imple-
menters often believed that adding RE-AIM indicators
to evaluation plans required special training or expertise,
suggesting that simple educational strategies about the
importance and ease of measurement might improve
reporting in the future [34]. In order to make measure-
ment efforts more feasible, program officials should foster
partnerships and collaboration with university researchers
who can apply scientific understanding to developing suit-
able strategies for evaluating program outcomes or physi-
cians in community clinics to develop strategies for
overcoming measurement barriers. Most people (95%) in
Mexico receive health care in public clinics which are
often seen as “one-stop shops” where patients can see a
physician, complete necessary lab work, and receive health
information [35]. Clinics are under the jurisdiction of the
office of the state Secretary of Health (Secretaría de
Salud), which is also responsible for public health pro-
grams, making this an ideal partnership. Public clinics are
accessible in the community and have the equipment and
trained staffing to coordinate evaluation efforts in con-
junction with public health programs.
The RE-AIM framework can be used as an evaluation

tool, it can also be used at the program’s conception to
help guide the planning of the program to ensure adoption,
successful implementation, and evaluation. Using the RE-
AIM framework to guide the design and evaluation of pub-
lic health programs can lead to the development of policies
and standards that can increase the execution and report-
ing of RE-AIM indicators. This may produce important
information on the effectiveness and replicability of these
programs, by improving smaller program details like the al-
location of program funding and training of program staff.
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Conclusions
The Mexican government and private organizations have
worked together and independently to fund physical ac-
tivity programs in Mexico to address increasing levels of
physical inactivity. While these programs have demon-
strated adequate reach and adoption, poor monitoring
and evaluation of outcomes has limited our knowledge
of the effectiveness of these programs. There is a strong
need to improve efforts of evaluating behavioral and
health outcomes. Without this knowledge, we are unable
to replicate these programs in other settings with sizeable
Hispanic populations. Use of the RE-AIM framework to
develop and evaluate future programs will increase our
understanding of program factors that contribute to ef-
fective program with broad reach, successful implementa-
tion, and long-term outcomes.

Additional file

Additional file 1: Data and Characteristics of Programs.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
EJ, AP, TMO, CMC, LHM, and REL conceptualized and drafted the manuscript.
AP lead data collection and analyzed the data. EJ assisted with data collection.
EGS assisted with data analysis and provided background information on PA
health programs in Mexico. PAE advised the development of the RE-AIM coding
sheet and contributed to the evaluation of health programs. REL secured grant
funding to support the manuscript. All authors approved the final manuscript.

Acknowledgements
This work was completed as part of a funded project called Multinational
Collaboration to Increase Physical Activity in Hispanics (1R13CA162816) by
the Applying Collaboration in Translational Investigation for Valuable Activity
Recommendations (ACTIVAR) group. We thank Juan Lopez y Taylor, Edtna
Jauregui, Charles Layne, Daniel O’Connor, Cynthia Castro, Lucie Lévesque,
Lorna McNeill and Teresia O’Connor who were involved in this Multinational
Collaboration project and who provided support and feedback.

Author details
1Institute de Ciencias Aplicadas a la Actividad Física y Deporte, Centro
Universitario de Ciencias de la Salud, Universidad de Guadalajara,
Guadalajara, Mexico. 2Departamento Medicina Preventiva, Secretaria de
Salud, Jalisco, México. 3Texas Obesity Research Center, Department of Health
and Human Performance, University of Houston, Houston, TX, USA. 4USDA/
ARS Children’s Nutrition Research Center, Department of Pediatrics, Baylor
College of Medicine, Houston, TX, USA. 5Stanford Prevention Research
Center, Stanford University School of Medicine, Stanford, CA, USA. 6Virginia
Polytechnic Institute and State University, 295 West, Blacksburg, VA, USA.
7University of Texas MD Anderson Cancer Research Center, 1400 Pressler
Street, Unit 1440, Houston, TX 77030, USA. 8College of Nursing and Health
Innovation, Arizona State University, 550 N 3rd St, Phoenix, AZ 85004, USA.

Received: 26 August 2014 Accepted: 27 January 2015

References
1. Medina C, Janssen I, Campos I, Barquera S. Physical inactivity prevalence

and trends among Mexican adults: results from the National Health and
Nutrition Survey (ENSANUT) 2006 and 2012. BMC Public Health.
2013;13:1063.
2. Romero-Martínez M, Shamah-Levy T, Franco-Núñez A, Villalpando S,
Cuevas-Nasu L, Gutiérrez JP, et al. [National Health and Nutrition Survey
2012: design and coverage]. Salud Publica Mex. 2013;55 Suppl 2:S332–40.

3. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of physical
inactivity on major non-communicable diseases worldwide: an analysis of
burden of disease and life expectancy. Lancet. 2012;380(9838):219–29.

4. Galaviz KI, Harden SM, Smith E, Blackman KC, Berrey LM, Mama SK, 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.

5. Rtveladze K, Marsh T, Barquera S, Sanchez Romero LM, Levy D, Melendez G,
et al. Obesity prevalence in Mexico: impact on health and economic
burden. Public Health Nutr. 2014;17(1):233–9.

6. Brown A, Lopez MH. Mapping the Latino Population, by state, county and
city. 2013. Available from: http://www.pewhispanic.org/2013/08/29/
mapping-the-latino-population-by-state-county-and-city/.

7. Ennis SR, Rios-Vargas M, Albert NG. The hispanic population: 2010.
In: Commerce USDO, ed: economics and statistics administration. 2011.

8. Bernstein R. U.S. Census Bureau Projections Show a Slower Growing, Older,
More Diverse Nation a Half Century from Now. 2012; Available from: http://
www.census.gov/newsroom/releases/archives/population/cb12-243.html.

9. 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.

10. Carvajal SC, Miesfeld N, Chang J, Reinschmidt KM, de Zapien JG, Fernandez
ML, et al. Evidence for long-term impact of Pasos Adelante: using a
community-wide survey to evaluate chronic disease risk modification in prior
program participants. Int J Environ Res Public Health. 2013;10(10):4701–17.

11. Balcázar H, Alvarado M, Cantu F, Pedregon V, Fulwood R. A promotora de
salud model for addressing cardiovascular disease risk factors in the
US-Mexico border region. Prev Chronic Dis. 2009;6(1):A02.

12. Azevedo KJ, Mendoza S, Fernandez M, Haydel KF, Fujimoto M, Tirumalai EC,
et al. Turn off the TV and dance! Participation in culturally tailored health
interventions: implications for obesity prevention among Mexican American
girls. Ethn Dis. 2013;23(4):452–61.

13. Sarmiento O, Torres A, Jacoby E, Pratt M, Schmid TL, Stierling G. The
ciclovia-recreativa: a mass-recreational program with public health potential.
J Phys Act Health. 2010;7 Suppl 2:S163–80.

14. Zieff SG, Hipp JA, Eyler AA, Kim MS. Ciclovia initiatives: engaging communities,
partners, and policy makers along the route to success. J Public Health Manag
Pract. 2013;19(3 Suppl 1):S74–82.

15. Hipp JA, Eyler AA, Zieff SG, Samuelson MA. Taking physical activity to the
streets: the popularity of Ciclovia and Open Streets initiatives in the United
States. Am J Health Promot. 2012;28(3 Suppl):S114–5.

16. Balcázar HG, de Heer H, Rosenthal L, Aguirre M, Flores L, Puentes FA, et al. A
promotores de salud intervention to reduce cardiovascular disease risk in a
high-risk Hispanic border population, 2005–2008. Prev Chronic Dis. 2010;7(2):A28.

17. Balcazar H, Alvarado M, Ortiz G. Salud Para Su Corazon (health for your
heart) community health worker model: community and clinical approaches
for addressing cardiovascular disease risk reduction in Hispanics/Latinos.
J Ambul Care Manage. 2011;34(4):362–72.

18. Gomez-Licon A. Mexico City asks residents and tourists the unthinkable:
‘drink the Water’. 2014. Available from: http://www.huffingtonpost.com/
2014/01/24/mexico-city-water_n_4661721.html.

19. Akers JD, Estabrooks PA, Davy BM. Translational research: bridging the gap
between long-term weight loss maintenance research and practice. J Am
Diet Assoc. 2010;110(10):1511–22. 1522 e1-3.

20. Abrams DB, Orleans CT, Niaura RS, Goldstein MG, Prochaska JO, Velicer W.
Integrating individual and public health perspectives for treatment of tobacco
dependence under managed health care: a combined stepped-care and
matching model. Ann Behav Med. 1996;18(4):290–304.

21. Estabrooks PA, Gyurcsik NC. Evaluating the impact of behavioral
interventions that target physical activity: issues of generalizability and
public health. Psych Sport Exerc. 2003;4(1):41–55.

22. 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):1322–7.

23. Reach Effectiveness Adoption Implementation Maintenance (RE-AIM).
Available from: www.re-aim.org.

24. Glasgow RE, Emmons KM. How can we increase translation of research into
practice? Types of evidence needed. Annu Rev Public Health. 2007;28:413–33.

http://www.biomedcentral.com/content/supplementary/s12889-015-1474-2-s1.xlsx
http://www.pewhispanic.org/2013/08/29/mapping-the-latino-population-by-state-county-and-city/
http://www.pewhispanic.org/2013/08/29/mapping-the-latino-population-by-state-county-and-city/
http://www.census.gov/newsroom/releases/archives/population/cb12-243.html
http://www.census.gov/newsroom/releases/archives/population/cb12-243.html
http://www.huffingtonpost.com/2014/01/24/mexico-city-water_n_4661721.html
http://www.huffingtonpost.com/2014/01/24/mexico-city-water_n_4661721.html
http://www.re-aim.org/


Jauregui et al. BMC Public Health  (2015) 15:162 Page 9 of 9
25. Cappuccio FP, Taggart FM, Kandala NB, Currie A, Peile E, Stranges S, et al.
Meta-analysis of short sleep duration and obesity in children and adults.
Sleep. 2008;31(5):619–26.

26. Landhuis CE, Poulton R, Welch D, Hancox RJ. Childhood sleep time and
long-term risk for obesity: a 32-year prospective birth cohort study.
Pediatrics. 2008;122(5):955–60.

27. Epstein LH, Valoski AM, Vara LS, McCurley J, Wisniewski L, Kalarchian MA,
et al. Effects of decreasing sedentary behavior and increasing activity on
weight change in obese children. Health Psychol. 1995;14(2):109–15.

28. Hollander K. Mexico City: water torture on a grand and ludicrous scale.
2014. Available from: http://www.theguardian.com/cities/2014/feb/05/
mexico-city-water-torture-city-sewage.

29. Spring UO. Water security and natinoal water law in Mexico. Earth
Perspectives. 2014:1(7).

30. Malkin E. Bottled-water habit keeps tight grip on Mexicans. In: The New York
Times. 2012.

31. Instituto Nacional de Estadistica y Geografia. 2014; Available from:
http://www.inegi.org.mx/.

32. Evenson KR, Brownson RC, Satinsky SB, Eyler AA, Kohl 3rd HW. The U.S.
National Physical Activity Plan: dissemination and use by public health
practitioners. Am J Prev Med. 2013;44(5):431–8.

33. Brennan LK, Brownson RC, Orleans CT. Childhood obesity policy research
and practice: evidence for policy and environmental strategies. Am J Prev
Med. 2014;46(1):e1–16.

34. Ory MG, Altpeter M, Belza B, Helduser J, Zhang C, Smith ML. Perceptions About
Community Applications of RE-AIM in the Promotion of Evidence-Based
Programs for Older Adults. Eval Health Prof, 2014. [Epub ahead of print]
PubMed PMID: 25015082.

35. Frenk J, Gomez-Dantes O, Knaul FM. The democratization of health in
Mexico: financial innovations for universal coverage. Bull World Health
Organ. 2009;87(7):542–8.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.theguardian.com/cities/2014/feb/05/mexico-city-water-torture-city-sewage
http://www.theguardian.com/cities/2014/feb/05/mexico-city-water-torture-city-sewage
http://www.inegi.org.mx/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Identification of programs
	Program coding
	RE-AIM coding sheet questions

	Analyses

	Results
	Discussion
	Conclusions
	Additional file
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

