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Abstract

BACKGROUND: Latinos are the fastest growing minority group of the older adult
population. Although physical activity (PA) has documented health benefits, older Latinos are
less likely to engage in leisure time PA than older non-Latino whites. Dance, popular among
Latinos, holds promise as a culturally relevant form of PA. PURPOSE: To describe self-
reported and device-assessed changes in PA as a result of a randomized controlled trial of
BAILAMOS™, a 4-month Latin dance program with a 4-month maintenance program, versus a
health education control group. METHODS: Adults, aged 55+, Latino/Hispanic, Spanish
speaking, with low PA levels at baseline, and risk for disability were randomized to the dance
program (n = 167) or health education condition (n = 166). Data was analyzed using multilevel
modeling with full information maximum likelihood. RESULTS: A series of multilevel models
revealed significant time X group interaction effects for MVPA, dance PA, leisure PA, and total
PA. Exploring the interaction revealed the dance group to significantly increase their MVPA,
dance PA, leisure PA, and total PA at months 4 and 8. Household PA and activity counts from
accelerometry data did not demonstrate significant interaction effects. CONCLUSIONS: The
study supports organized Latin dance programs to be efficacious in promoting self-reported PA
among older Latinos. Efforts are needed to make dancing programs available and accessible, and

to find ways for older Latinos to add more PA to their daily lives.
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Introduction

Over the next four decades the American older population will experience an increase in
its racial and ethnic diversity. By 2050, 18.4% of the older population in the U.S. will be
comprised of Latinos [1]. This is an increase of 11.1% since 2012 and is significant because the
health of many older Latinos is poor. Currently, Latinos have higher prevalence of chronic
diseases [2-4] and are at greater risk for Alzheimer’s disease compared to non-Latino whites [5-
7]. Participation in regular physical activity (PA) is a well-established means to mitigate risk for
these outcomes [8]. However, Latinos currently have very low leisure time PA rates [9-12],
largely attributed to low socioeconomic status [11], and many older Latinos do not have a history
of engaging in traditional structured exercise (e.g., jogging or going to a gym to run on a
treadmill, lifting weights, etc.) [12, 13].

PA in the form of structured exercise is not considered age-appropriate by many older
Latinos, who believe exercising is for young people [14]; however, older Latinos value
functional independence, and relate physical fitness to feeling healthy and being able to perform
activities with ease [14]. Dancing and walking have been cited as age-appropriate forms of PA
for older Latina women [13], and have been the most commonly reported forms of PA among
older Latinos [15]. Latinos have even suggested that community dancing events featuring
various types of Latin music would be an important community resource for engaging in PA
[16]. Despite these findings, few PA interventions with Latinos have included dance as a mode
of PA [17]. Dance is an important form of socialization and leisure in Latin cultures [18, 19] that
has the advantage of challenging individuals both physically and cognitively. The literature on
the health effects of dance for older adults indicates that regular dancing can significantly

improve mobility [20-23], cognition [24-29], quality of life and social engagement [20].



Moreover, dance is enjoyable [30], a feature that could lead to increased maintenance of
behavioral change [31]. Thus, there is a need to test culturally appropriate options for increasing
PA in Latinos. Moreover, interventions that utilize theories such as Social Cognitive Theory [32]
have been shown to support behavior change such as physical activity [33], thus including
opportunities for mastery, social modeling, and verbal persuasion in older Latinos is useful in an
intervention.

There is still much to be learned about methods to reduce PA disparities among older
Latinos. To date, interventions with older Latinos that incorporated PA in some way have not
focused on increasing PA, but rather have primarily focused on: diabetes or chronic disease
management [34-37], females [38, 39], older adults with mild cognitive impairment [40],
improving cognitive function [41, 42], improving depressive symptoms [41] or improving
physical function [43]. Only one study specifically aimed to increase PA in older Latinos [44] in
which King et al. used a virtual advisor available to participants in a community center. Studies
of dance interventions for older adults have: (1) focused on older adults with cardiovascular risk
factors [45, 46] or Parkinson’s disease [47], (2) focused on outcomes such as risk of falls [48],
physical health [25, 49], and cognition [24]; (3) largely been conducted outside the U.S., and (4)

not been conducted with older Latinos. Thus, the purpose of the current randomized controlled

trial (named B.A.L.LL.A.: Being Active, Increasing Latinos' healthy Aging) was to test whether a
Latin dance program (BAILAMOS™ -~ Balance and Activity /n Latinos, Addressing Mobility in
Older Adults) could increase PA relative to a health education control condition among Spanish-
speaking older Latinos. We hypothesized that participants in the BAILAMOS™ intervention
condition would have greater increases in self-reported and device-assessed PA relative to the

control condition at both the primary (month 4) and secondary (month 8) timepoints.



Methods
Overview and study design
This study is registered with ClinicalTrials.gov as NCT01988233, and CONSORT
guidelines were followed for delivering and reporting the intervention. Study approval was
obtained from the Institutional Review Boards (IRB) at the University of Illinois at Chicago,
University of Illinois at Urbana-Champaign, and Rush University. This study used a two-
condition randomized controlled trial (RCT) with randomization at the level of the individual to
the BAILAMOS™ dance program or to a health education control group. Participants were
randomized within 12 study sites, located in geographic areas with a high concentration of
Latinos. Attempts were made to minimize contamination across conditions in that instructors did
not allow participants from the other condition to attend their respective classes. This strategy
helped to ensure that all sites had the opportunity to offer a dance program, which was important
for continuing positive relationships with community centers that serve older adults.
Participants
Inclusion criteria (self-reported) were: (1) age > 55 years old; (2) self-identification as
Latino/Hispanic; (3) ability to speak Spanish; (4) self-reported participation in <2 days/week of
aerobic exercise [“how many days per week do you exercise to improve your health or fitness
(defined as structured, planned, and repetitive aerobic activity such as walking or swimming, for
a long period of time with a specific goal, such as increasing your conditioning physical,
physical functioning, or your health; activity to run errands, such as transportation, etc., is
something different)?]; (5) at risk for disability (see operationalization below); (6) adequate
cognitive status as assessed by the Mini Mental State Examination (>14/21) [50]; (7) danced < 2

times/month over the past 12 months; (8) willingness to be randomly assigned to intervention or



control group; (9) no plans to leave the country for more than two consecutive weeks over the
next year.

Exclusion criteria (self-reported) included: (1) presence of uncontrolled cardiovascular
disease or uncontrolled diabetes mellitus, (2) pacemaker in situ, (3) stroke within the past 12
months, (4) severe chronic obstructive pulmonary disease (COPD), (5) recent healing or
unhealed fracture(s) [51], (6) use of an assistive device to walk (cane, walker, or wheelchair)
since such individuals are already considered mobility disabled [52, 53].

At risk for disability (one inclusion criterion) was operationally defined as one of the
following: (1) presence of diabetes [54, 55]; (2) underweight (BMI lower than 18.5) [56]; (3)
overweight or obese (BMI greater than 25.0) [56, 57]; or (4) difficulty or change with any one of
the following four tasks: (a) walking a long distance (4 blocks or }2 mile), (b) climbing 10 steps,
(c) transferring from a bed or chair, (d) walking a short distance on a flat surface. Two questions
were asked for each task: ‘‘Have you had difficulty (task)’’ and ‘‘Have you changed the way you
(task) or how often you do this, due to a health or physical condition?’’ Older adults with
difficulty or change with any one of the four tasks were eligible for the study, similar to methods
used by Weiss et al. [53] and those used in our BAILAMOS™ pilot study [58].

In addition to study inclusion/exclusion criteria we used the Exercise Assessment and
Screening for You (EASY) questionnaire to detect presence of conditions that could preclude
study participation [59, 60]. Items include “Do you have pain, tightness or pressure in your chest
during physical activity (walking, climbing stairs, household chores, similar activities)?”” and
“Do you currently experience dizziness or lightheadedness?”” The EASY has recommendations

for use when evaluation by a physician is needed before beginning a PA program (e.g., when the



individual reports new-onset of a problem, or a problem that has not been previously evaluated
by a health care provider), and we followed these recommendations.
Recruitment procedures

Participants were recruited using established relationships developed by the study team
who had been working with Latino communities in the Chicagoland area since 2007. The
Community Engagement Advisory Board (CEAB) of the Center for Clinical and Translational
Science (CCTYS) at the University of Illinois at Chicago also provided assistance. Recruitment
was conducted for up to two months prior to intervention start through presentations at each
study site (n=4 churches, 6 senior centers, | community center, and 1 dance center), churches
with Spanish masses, parks, and coalition meetings; health centers and clinics, word of mouth,
flyers in mailboxes of senior housing facilities, presence at supermarkets, senior fairs and health
fairs, and articles and ads in neighborhood and city-wide newspapers and websites. We
attempted to recruit until we had 40 participants recruited for a site, so that half would be
randomized to treatment and half to health education control group. When we could not recruit
40 participants for a site or if we were limited by space at some of the community places (in
order to keep participants safe from tripping), recruitment was stopped.
Randomization, Enrollment, and Testing

Potential participants could consent to be screened in two different ways, including

learning about the study and signing a sheet agreeing to be called by a research staff member at a
later time; and learning about the study another way and calling our office to be screened.
Bilingual study staff screened all interested individuals for eligibility based on inclusion and
exclusion criteria using REDCap™, a secure, web-based application for building and managing

online surveys and databases [61, 62].



Those who qualified were scheduled for baseline testing, which primarily took place at
the Center for Clinical and Translational Science; remaining testing took place in the Principal
Investigator’s lab space. We aimed for baseline assessment to be within 2 weeks prior to the start
of the intervention, however, it varied from 1-4 weeks depending on participant availability. Data
collection staff were not informed about participants’ study condition. At the assessment, a staff
member read the Informed Consent to the participant and questionnaires and tests (available in
Spanish or English) were then administered. Classes for the two study conditions were in
Spanish so participants had to be able to speak Spanish to be eligible for the study; however,
some participants preferred to complete questionnaires in English. At baseline participants
received an accelerometer at the end of the assessment visit and wore it for 7 days. At the follow
up visits, we asked participants to wear it during the week after the assessment.

Those who completed baseline testing were randomly assigned by Almedtrac, Inc. staff
to the dance condition or the health education control condition using randomization based on
sex offered in the Study360™ software (Almedtrac, Inc.). This was a group-based intervention,
so those at a particular site all started at the same time. Study360™ software has the previous site
randomizations stored, so that overall, approximately the same number would be randomized to
each of the two study conditions.

At 4-months and 8-months, post-intervention and post-maintenance testing occurred,
respectively. Questionnaires and tests were administered in the same order as the baseline
testing. Participants received $10 for completing testing and $10 for wearing an accelerometer at
each of the three respective study timepoints.

The BAILAMOS™ dance program



The BAILAMOS™ dance program was co-created by (Dr. David X. Marquez) and
(Miguel Mendez), a professional Latin dance instructor who led the dance classes by following
the dance manual they created. The dance instructor was trained on study details such as taking
attendance, leading stretching, and completing session logs; and was paid by the grant. The
BAILAMOS™ dance program is a 4-month, twice-weekly (one hour per session) dance program
(32 sessions total). BAILAMOS™ encompasses four dance styles: Merengue, Cha Cha Cha,
Bachata, and Salsa presented in that order with the simplest dance style introduced first and the
most difficult style last to promote self-efficacy through mastery and accomplishment. The
program has structured and unstructured dancing, for example, every other week one session is
devoted to “Fiestas de Baile,” (“Dance Parties”) during which participants spend time dancing
and practicing what they had learned. In addition, the instructor emphasizes increasing household
and transportation PA outside of the program. Monthly discussion sessions, done the hour before
the dancing session, utilize a Social Cognitive Framework [32] and are delivered in-person, by a
research team member with expertise in PA to the dance/treatment group participants.
Discussion session leaders reviewed the discussion sessions with the PI (Dr. Marquez) before the
intervention began to ensure clarity of information.

During the 4-month maintenance phase (months 5-8), 2—3 volunteer indigenous leader(s)
(i.e., participants from the initial 4-month dance condition from each site who were especially
proficient at dancing, regularly attended the program, and were sociable) were asked about their
interest and willingness to become “dance instructors.” In a “train the trainer” model, indigenous
leaders were trained to teach the BAILAMOS™ dance program, including new dance moves that
were choreographed by the professional dance instructor. Indigenous leaders across study sites

were taught the same additional dance moves to add to existing moves, and they led the original



treatment group members at the respective site. Thus, the indigenous leaders and others in the
group did the same dance moves, ensuring that the leaders and other participants were doing the
same PA in class. As a result, all treatment group participants had the opportunity to continue
dancing in months 5—8. More details about the program can be found in Marquez et al. [58] and
Marquez et al. [63].
Study fidelity

The Behavior Change Consortium's (BCC) model of treatment fidelity was used to
monitor the reliability and validity of the intervention [64].
Control group

Older Latinos randomly assigned to the health education control condition participated in
classes developed for older adults and offered by the University of Illinois Extension. All classes
were conducted in Spanish by Extension staff using Spanish-language materials. The curriculum
covered topics such as stress, My (food) Pyramid, food labels, diabetes, cancer, osteoporosis,
immunizations, building a better memory, and making the most of medical appointments.
Classes met one day per week for two hours, to provide similar social contact to that in the
intervention group.
Measures

Assessments were administered by a research assistant in Spanish or English to reduce
participant burden and literacy concerns. Answers were collected using forms from the
Pendragon Software Corporation on an iPad.

Antecedent variables
Demographics. Information about age, gender, education, income, marital status, country of

origin, race, ethnicity, preferred language, and number of children was obtained.
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Body composition. Staff of the UIC CCTS assessed current height and weight in stocking feet,
and body mass index (BMI)(kg/m?).
Acculturation. The Short Acculturation Scale for Hispanics (SASH) quantifies domain-specific
language- and social-based acculturation levels [65]. The authors note that an average of 2.99 is
the recommended cut point with scores above this point representing higher levels of
acculturation and scores below this point representing lower levels of acculturation.

Primary Outcome
Self-Report PA. The Community Healthy Activities Model Program For Seniors (CHAMPS)
Physical Activity Questionnaire for Older Adults [66] is a change-sensitive PA scale that
assesses weekly frequency and duration of lifestyle PA (broken down into leisure time,
household, occupational, transportation, and total PA) typically undertaken by older adults,
reported as minutes per week. The CHAMPS has been translated into Spanish and used with
older Latino adults [67], with established validity and reliability [66].
Device-Assessed PA. ActiGraph Model GT3X-Plus accelerometers (The Actigraph, Pensacola,
FL) are small and lightweight triaxial accelerometers. These accelerometers provide valid
assessments of lifestyle PA in men and women [68, 69], typically on the waist. In this study
accelerometers were worn on the non-dominant wrist, as is done in NHANES data collection
[70], and data were included in analysis if the accelerometer displayed at least 10 hours of data
(> 0 count values for each hour) in a 24-hour period on at least 4 days [71]. Data were analyzed
as total physical activity counts, as validated cutpoints for older adults from wrist-worn
accelerometers are not currently available.
Adherence. We used the number of classes attended divided by classes offered for those who

attended one or more class of the initial program or never attended the initial program but for
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whom we have M4 data available (n=4). We removed those who were randomized but never
attended the program and did not do follow up testing at M4 (n=15).
Sample Size

A power analyses was performed for two groups nested within twelve clusters, with
assessments at three time points revealed that a sample of 264 participants (132 participants/
study arm) would be required to detect significant differences at a small effect-size (f* = .25)
[72].
Data Analysis

Descriptive statistics were obtained, and a series of multilevel models using full
information maximum likelihood were conducted to investigate change in each type of physical
activity outcome using STATA 16 MP [73]. Multilevel modeling allows for simultaneous
assessments of within person variations at each time measurement (level 1), which was nested
within study condition (level 2). Finally, study condition was nested within study site/cluster
(level 3). Five models were tested to investigate the change of each PA outcome that included
four measures derived from the CHAMPS (MVPA, total PA, leisure PA, home PA), and
accelerometry PA. Dance PA was derived by the CHAMPS item asking about participation in
dance. A time X group interaction was included in the model to test whether the change over
time differed in the intervention versus control conditions. A significant interaction was further
explored by reporting the simple slope effects for each study condition.

Prior to hypotheses tests, recommendations for assessing model structure were conducted
to identify model features that would provide the best fit for the data. This was first performed by
testing the necessity of including a random intercept. A random intercept anticipates the potential

that each participant can have their own physical activity level starting point. Models that reveal
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significant chi-squared tests indicate that random intercept would improve the fit for that level of
the model [74]. For the present study, tests for random intercept were conducted at the group and
cluster level. Next, tests for slope analyses were performed to identify which time polynomial
(linear, quadratic or cubic), or independent growth curve (IGC), would provide the best fit for the
model [74-76]. The 2-log likelihood was used to calculate the Chi square difference, which was
compared between models. The best polynomial can be identified by a model that yields a
significant chi-square test. In a scenario where the chi-square tests are significant in two more
polynomial tests, then the Akaike Information Criterion (AIC), and Bayesian Information
Criterion (BIC) were compared. Models that have lower AIC and BIC values reflect strong
model fit [74-76].
Results

Participant Flow

A total of 1,731 older adults were screened for eligibility of whom 333 met eligibility
criteria and were randomized between May 2013 and October 2015 (Figure 1). Of those, 167
were randomized to the BAILAMOS™ intervention condition and 166 to the health education
control group. Participants received the treatment of control condition at one of the 12 sites, and
participants were roughly equally distributed across 12 sites. Thirty-four participants did not
receive the allocated intervention (Nexperimental= 11 and Neontrol = 23). Data from all randomized
participants who attended at least one dance class and have month 4 data were included in the
analysis. Of the 333 participants randomized, 218 completed testing at Month 8, representing a
65.5% retention rate. Across sites participants attended 60.5% of initial program classes, and
32.8% of maintenance program classes. No serious adverse events were reported.

Missing Outcomes
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Missing data analysis that accounted for all tested variables and demographic data found
80.55% of the data were complete.

Baseline Analysis and Model Setup

Participants were on average 64.9 (SD = 7.09) years of age with low levels of
acculturation, and an average BMI of 31.14 (SD = 4.78). The groups were homogeneous on
baseline and all demographic variables (Table 1). Baseline analyses revealed that the groups did
not differ in baseline MVPA, leisure PA, total PA, household PA and accelerometry PA. Central
tendencies (mean, SD), in addition to effect size changes of between and within groups for each
outcome variable can be found in Table 2.

Tests for random intercept revealed non-significance in chi-squared test for cluster,
v>=17.47,p =11, and group, ¥* = 6.98, p = .14, which indicated that participants’ random
starting points based on randomization of group and cluster did not significantly change the
model. Tests comparing independent growth curves (IGC) was used to identify which
polynomial pattern of time would provide the best fit of investigating change in PA. The Chi
squared difference from the 2-log likelihood of each polynomial model was found to be
significant across all three models. Since all three-time slopes demonstrated significant Chi
squared values, comparisons for best fit were performed using AIC and BIC values. From
comparing these parameters, the linear time slope showed stronger model fit with the data.
Hypotheses Tests

Table 2 presents the means and standard deviations of each type of physical activity
measure by study condition. The table also shows the effect size change for each type of physical
activity measure from baseline to month four, and baseline to month eight. The model that tested

change of MVPA found there was a significant effect of time, (B = .19, p <.001), indicating that
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MVPA increased on average over the course of the study. The model also found group to be a
significant predictor of MVPA, (B = .25, p =.004), but cluster was not found to be a predictive
determinant (f =.025, p = .055) of MVPA. The group X time interaction was found to be
significant, F (5, 745) = 8.75, p < .00 (Figure 2). Simple slope effects revealed the experimental
group significantly increased in MVPA at month 4 (f = .60, p <.001), and at month 8 (B =.59, p
<.001). The slope effects of the control group was found to predict an increase in MVPA at
month 4 (f =.30, p =.029), but not at month 8 (B =.18, p =.208). The model that tested change
in dance PA revealed a significant effect of time, (f =.28, p <.001), group, (B = .44, p <.001),
but not cluster, (f = .01, p =.339). The group X time interaction was found to be significant,
F (5, 745) =25.96, p < .001. Simple slope effects revealed that the experimental group
significantly increased in dance PA at month 4 (B =.92, p <.001), and at month 8 (B =.84, p <
.001). The slope effects of the control group was not found to predict an increase in dance PA at
month 4 (B =.11, p =.365), or month 8 (B =.20, p =.092).

The model that tested change in leisure PA found all levels to be significant determinants
[time (B =.19, p <.001); group (B = .21, p =.040); cluster group (B = .04, p =.006)]. The time X
group interaction was found to be significant, F(5, 745) = 8.15, p <.001 (Figure 3). Probing the
interaction found the slope effects of experimental group was found to predict an increase in
leisure PA at month 4 (B =.61, p <.001), and month 8 (B =.50, p <.001). However, the slope
effects for leisure PA did not reveal significant effects at month 4 (B =.26, p = .081), or month 8
(B=.19,p=.232).

The model that tested change in total PA found a significant effect of time, (B=.13, p =
.014), indicating that total PA increased as the study progressed. Effects of group (B=.12, p =

.195), and cluster, (f = .02, p =.098) were not found to significantly change total PA. The group
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X time interaction was found to be significant, F( 5, 745)= 4.41, p <.001. The simple slope
effects revealed the experimental group predicted an increase in total PA at month 4 (B = .43, p =
.008), and month 8, (B = .40, p =.017). The control group was found to predict an increase in
leisure PA at month 4 (f =.36, p =.019), but not month 8 ( = .14, p =.358). Finally, models
that tested change in household PA and accelerometry PA did not reveal significant effects of

time, cluster, or a significant time X group interaction (p > .05).

Discussion

The older Latino population in the U.S. is growing, and many older Latinos have poor
health. The benefits of participating in regular PA are numerous, yet many older Latinos do not
engage in much leisure time PA. This level of engagement is partly due to a lack of experience
or interest in traditional structured exercise. Thus, the purpose of the current randomized
controlled trial was to test whether a Latin dance program (BAILAMOS™) could increase PA
(self-reported and device-assessed) relative to a control condition among Spanish-speaking older
Latinos. We found that participants in the dance program significantly improved their self-
reported MVPA and leisure time PA at four and eight months when compared to the control
condition. Accelerometer counts increased in the dance program participants at four months, but
not significantly.

The 2018 PA Guidelines for Americans state that individuals should attempt to engage in
150-300 minutes/week of MVPA [77]; however, the guidelines do not specify which PA domain
yields optimal benefits. That said, studies show that regular participation in leisure PA activity
results in many health benefits [78, 79]. Older Latinos in the current study who participated in
the dance intervention increased their self-reported MVPA and leisure time PA during the 4-

month intervention, and maintained those increases during the maintenance dance program. This
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finding provides evidence that having the option of engaging in a culturally acceptable form of
leisure PA, such as Latin dance, can indeed increase MVPA and leisure PA.

The increase in self-reported MVPA and leisure PA from this study may be due to two
primary factors: participation in the dance program and also PA outside the program. Dance
group participants increased their self-reported dancing over time, whereas the control group did
not. Additionally, participants were encouraged to be physically active outside of the dance
program. Throughout the BAILAMOS™ dance program participants were encouraged to
increase their lifestyle PA. Some participants reported seeing exercise classes at the senior center
where the dance classes were held, and they signed up for and participated in those classes.
Furthermore, discussion sessions of the BAILAMOS™ dance program incorporated methods to
increase self-efficacy and ways to overcome barriers to PA. These discussion sessions may also
have contributed to participants in the dance condition learning ways to overcome their PA
barriers and thus continuing to self-report increased time in MVPA and leisure time during the
maintenance period. Thus it appears it was not just the dance classes that helped participants
increase their PA, but the BAILAMOS™ program as a whole.

This study did not demonstrate a significant increase in accelerometer-assessed PA from
pre- to post-intervention at M4 or M8. Dance group participants did increase their recorded
movement at M4, and control group participants decreased their movement at both M4 and M8,
however, the differences were not significant. It is unclear why changes in self-reported PA did
not match with accelerometer-assessed PA. However, self-reported PA reflects change in
behavior, and accelerometer data reflects change in movement, and congruency is not to be
expected [81]. The literature currently has not identified a gold standard measure for assessing

PA, as accelerometers and self-report carry their respective strengths and limitations [82]. Given
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that the literature remains inconclusive on identifying a superior approach, and that these
measures are not interchangeable, collecting and reporting data from both measures reflects the
most comprehensive approach [83]. Collecting self-report and device-assessed PA data in
tandem within an intervention study allows researchers to understand the amount of movement
occurring but also the PA behaviors that are potentially being altered as a result of participation
in a PA intervention. In epidemiological studies, higher levels of device-assessed PA have been
found among Latinos, but this has been largely attributed to transportation and occupation PA
[84].

A key component of the BAILAMOS™ dance program appears to have been the
maintenance program. Center directors of the study sites were very accommodating to our
request that the participants be able to continue with dance classes after the initial 4-month
program had ended, even though the professional dance instructor would not be present to lead
such classes. Interventions that identify program champions and provide the proper tools (e.g.,
coordination with center staff, secured space and time, sound system for music, and instructional
classes) to continue an intervention/program appear to be important elements for participants to
feel empowered to continue engaging in PA once the structured intervention has ended. More
research is needed to specifically identify and understand which tools were the most important
for creating a sustainable health promotion intervention. It is important to create interventions
with sustainability in mind and recognize that sustainability of interventions is dynamic, and that
researchers must allow for adaptation given the population, community, and other community
factors [85].

Although this study advanced the PA literature in several ways, the study also had

limitations. First, the study only recruited older Latinos from the Chicagoland area. It is possible
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that Latinos in other parts of the U.S. differ from Latinos in the Chicagoland area. A multi-site
effectiveness trial in urban areas in the U.S. should be conducted in the future. Second, we did
not have an assessment-only control group, based on prior trials showing that control groups
without a PA intervention do not experience any benefit in PA by participating in the trial [86].
We also believe that with community-based research it is potentially unethical to recruit
participants for whom there would be no perceived benefits. Third, by randomizing within sites,
contamination was possible. However, the dance instructor did not allow non-intervention
condition participants into the dance classes. The same held for the health educators and their
classes. Self-reported dance data supports that there was little or no contamination. Study staff
monitored implementation of both study conditions closely and intervened immediately if any
crossover was detected. Fourth, further work is needed as the extent that accelerometers worn on
the wrist provide similar findings to those worn on the waist, as some have shown differences up
to 41% across wear locations [87]. Also, wrist-based cutpoints of PA intensity are currently not
available for older adults. That said, the mean activity counts of participants from the current
study are within the ranges of other studies of older adults from the Baltimore Longitudinal
Study of Aging [88] and the Women's Health Study [89], and compare favorably with a study of
adults [90]. Finally, the dance classes that met two times per week (less than 120 minutes of PA)
did not meet recommended PA guidelines and, as such, the intervention was potentially under-
dosed to achieve more meaningful changes.

In sum, increasing PA in all segments of the U.S. population is important, especially in
disenfranchised and marginalized segments such as older Latinos. Further, segments of society
that have low levels of socioeconomic status, and whose primary language is not English, have

fewer health-related programs available and directed towards them compared to English



speaking, middle- and upper-education and income individuals. Thus, interventions and
programs that are targeted to disenfranchised and marginalized groups are urgently needed,

especially testing dance as a culturally acceptable option for increasing PA.
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Figure 1. CONSORT flowchart

Figure 2. Means and standard errors of self-reported moderate-to-vigorous physical activity by
study condition and time-point. Note: MVPA = moderate-to-vigorous physical activity. *Denote
statistical significance (p < .05) between conditions.

Figure 3. Means and standard errors of self-reported leisure physical activity by study condition
and time-point. Note: PA = physical activity. *Denote statistical significance (p < .05) between
conditions.
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Table 1
Demographic Characteristics of the Sample
Characteristic F or y2 p Control Dance
condition intervention
Mean (SD) condition
N=166 Mean (SD)
N=167
Age F=3.87 050 65.67 (7.68) 64.14 (6.39)
BMI F=1.67 197 30.84 (5.05) 31.47 (4.54)
Number of Children F=1.36 25 3.73 (2.86) 3.43 (1.95)
Income F=1.02 27 1.27 (.54) 1.20 (.46)
Health Status F=2.44 A2 2.26 (.66) 2.15(.61)
Years in School F=.01 91 8.40 (4.10) 8.35(3.91)
Acculturation: language F=.03 .83 1.62 (.70) 1.64 (.77)
Acculturation: social F=.18 .65 2.23 (.57) 2.19 (.48)
Female x2 =.07 78 141 140
Married/common law x2= .01 92 65 98
Country of birth
Mexico NA NA 123 122
USA NA NA 15 4
Caribbean NA NA 17 19
Central America NA NA 7 11
South America NA NA 4 11
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Table 2
Means, standard deviations, and effect sizes for self-reported and accelerometer physical activity by study condition
Constructs Condition Baseline  Month 4 Month 8 Cohen’s D Cohen’s D Cohen’s D Cohen’s D
E(N=167) Mean Mean Mean (SD) within within between between
C(N=166) (SD) (SD) condition condition condition condition
(Month 4) (Month 8) (Month 4) (Month 8)
Device-assessed
Physical Activity
Accelerometer E 1801940 1861157 1762646 12 -.08 .16 18
Physical Activity (497715) (511261)  (472178)
Counts
C 1815825 1797544 1687390 -.04 -.24
(497340) (503228)  (546690)
Self-reported
Physical Activity
(CHAMPS
min/week)
Dance data E 16.67 87.22 81.62 93%* 81* 1.16* .88*
(59.18) (89.89) (96.17)
C 17.10 23.79 33.46 13 .26
(50.78) (54.28) (75.25)
Moderate to E 169.21 326.05 323.37 S0%* 46%* 25% 37*
Vigorous (322.92) (310.35) (347.85)

Physical Activity



C 148.73
(229.87)
Total Physical E 717.16
Activity (533.34)
C 695.06
(438.54)
Leisure Physical E 339.79
Activity (411.49)
C 341.75
(334.56)
Household E 377.38
Physical Activity (274.40)
C 353.31
(279.56)

235.57
(273.77)

909.68
(537.64)

861.00
(555.68)

580.23
(435.07)

442 .83
(395.32)

360.68
(189.59)

418.17
(311.22)

199.95
(223.80)

905.05
(576.81)

761.91
(454.38)

543.95
(472.37)

409.81
(340.00)

361.11
(251.53)

358.11
(241.79)

34%

36*

33%

ST*

28*

-.07

q1

23

34%

15

46%*

.20

-.06

-.08

.05

37

-.29

25%

36%*

-.08
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Note. 1 = Intervention condition, C= Control condition. * Denote significance (p < .05) between conditions.
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