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Design and Methods: Dance for Health was developed using community-based participatory research methods and
evaluated using an observational study design. The program entailed two hour line dancing sessions delivered by
trained dance instructors in the neighborhood recreation center. The weekly sessions were delivered for one
month in the spring and one month in the fall from 2012-2016. Nurse practitioner students mentored local high
school students to assess outcomes: achievement of target heart rate, Borg Rating of Perceived Exertion, number of
pedometer steps during dance session, Physical Activity Enjoyment Scale, and adiposity. Analytic methods included
descriptive statistics and mixed effects models.

Results: From 2012-2016, 521 participants ranging from 2-79 years attended Dance for Health. Approximately 50% of
children and 80% of adults achieved target heart rate. Achievement of target heart rate was not related to perceived
exertion, though it was related to pedometer steps in adults. All participants rated the program highly for enjoyment.
There was no change in adiposity.

Conclusions: Dance for Health demonstrated high levels of community engagement and enjoyment. It led to adequate
levels of exertion, particularly for adults. Our evaluation can inform program refinement and future intergenerational
physical activity programs.

Practice Implications: Dance is an enjoyable, culturally appropriate, low cost method for increasing access to physical
activity for children and families.

© 2017 Elsevier Inc. All rights reserved.

Introduction

Physical activity is associated with decreased risk of heart disease (Lee,
Rexrode, Cook, Manson, & Buring, 2001; Sattelmair et al., 2011), stroke
(Do Lee, Folsom, & Blair, 2003), type 2 diabetes (Krishnan, Rosenberg, &
Palmer, 2009), colon cancer (Boyle, Keegel, Bull, Heyworth, & Fritschi,
2012), breast cancer (Wu, Zhang, & Kang, 2013), and mortality (Oguma,
Sesso, Paffenbarger, & Lee, 2002; Samitz, Egger, & Zwahlen, 2011; Wen
et al., 2011). Lack of physical activity during childhood can contribute to
worse academic performance, poor cognitive skills (e.g., concentration,
creativity), and negative attitudes (e.g., motivation, self-esteem)
(Rasberry et al., 2011). As a result, increasing physical activity is a Healthy
People 2020 objective (Healthy People 2020, 2017). Unfortunately, 73%
children do not engage in the recommended 60 minutes per day of
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physical activity (Kann et al, 2014; US Department of Health and
Human Services, 2008). Longitudinal evidence documents that low levels
of physical activity in adolescence persist into adulthood (Gordon-Larsen,
Nelson, & Popkin, 2004), highlighting the importance of establishing
healthful physical activity levels at a young age.

Social determinants of health (SDOH) are the social, economic, and
physical factors that account for up to 75% of health, functioning, and qual-
ity of life outcomes (Centers for Disease Control and Prevention, 2014).
Access to resources and opportunities for physical activity is a key SDOH
(Healthy People 2020, 2017; Shelton et al., 2011). Children from racial/eth-
nic minority groups, or who live in areas of poverty, are more likely to
reside in neighborhoods with less opportunity for physical activity
(Watson, 2016), which contributes to low levels of activity in these popu-
lations. In West Philadelphia, a neighborhood with a population that is
largely African American and has a poverty rate among the highest in
the country (Pew Charitable Trusts, 2015), four out of five children do
not participate in the recommended amount of physical activity. One out



30 K. Schroeder et al. / Journal of Pediatric Nursing 37 (2017) 29-34

of five Philadelphia children participate in no physical activity at all, a prob-
lem especially prevalent among African American girls (29.8%) (Trost et al,,
2013). This only amplifies the other risk factors for disease in the West
Philadelphia community, including high levels of obesity, limited access
to healthy foods, and poor cardiovascular fitness (Lipman et al., 2011).

When developing physical activity programs, it is critical to consider
SDOH and how they interact to influence activity level. For example,
determinants such as neighborhood safety (when walking or in play-
grounds) and physical environment (access to green spaces) impact
the ability of children to be physically active in their home community.
In addition, family-level SDOH such as social support (participation in
physical activity by family and friends), and family income (parents'
ability to afford sports programs) influence children's activity levels
(Bauman et al., 2012; Ding, Sallis, Kerr, Lee, & Rosenberg, 2011;
Gordon-Larsen, McMurray, & Popkin, 2000). Despite the significant
impact on health outcomes, SDOH are often overlooked by existing
clinical and health behavior change interventions (Ball, Carver,
Downing, Jackson, & O'Rourke, 2015; Gottlieb, Sandel, & Adler, 2013).
Upstream interventions (those approaches that can affect large popula-
tions through regulation, increased access, or economic incentives) that
address SDOH are more likely to meet the needs of children and families
(Ball, 2015; Ball et al., 2015).

One potential strategy for increasing physical activity in children
from underserved communities is to develop intergenerational pro-
grams (Davison, Jurkowski, Li, Kranz, & Lawson, 2013; Flora &
Faulkner, 2007; Swanson, Studts, Bardach, Bersamin, & Schoenberg,
2011; Werner, Teufel, Holtgrave, & Brown, 2012). Given that
children's health habits develop within the context of a family, inter-
generational interventions that include parents, grandparents, or
other adult caregivers can be promising modalities for supporting
health behaviors (Kuo et al., 2012). Furthermore, interventions that
include two or more generations can improve the health not only
of participating children - but of entire families - an important con-
sideration given that lack of physical activity is not only a problem
for children; 51% of adults do not meet guidelines for aerobic physi-
cal activity (Ward, Barnes, Freeman, & Schiller, 2012). An intergener-
ational approach provides a source of social support within an
intervention and encourages development of healthy behaviors at
the family level (Swanson et al., 2011). This approach may be of
most benefit for African American families, who ascribe more impor-
tance to social supports and prefer health programs that target the
whole family (Lipman et al., 2012).

Dance has been identified as a beneficial program for intergenera-
tional physical activity for underserved communities and has been
shown to increase physical fitness, decrease stress, and decrease psy-
chosomatic symptoms in children (Duberg, Hagberg, Sunvisson, &
Moller, 2013; Quin, Frazer, & Redding, 2007). In adults, dance has dem-
onstrated beneficial effects on anxiety, depression, physical function,
disability, and memory (Jeong et al., 2005; Koch, Morlinghaus, &
Fuchs, 2007; Murrock & Graor, 2014; Weuve et al., 2004). Previously
studied dance interventions have decreased BMI, body fat, and blood
pressure and improved quality of life in African American communities
(Murrock & Gary, 2008; Murrock, Higgins, & Killion, 2009; Robinson et
al.,, 2010), a population that is affected by multiple health disparities
(Agency for Healthcare and Research Quality, 2013). Importantly, mem-
bers of the African American community have reported dance to be cul-
turally relevant (Murrock & Gary, 2010). Dance programs have also
demonstrated lower dropout rates than other fitness programs (Quin
et al., 2007) and dance is low cost, can be done at home, and requires
no equipment - important considerations for families with limited fi-
nancial resources.

The purpose of this study was to evaluate Dance for Health, an in-
tergenerational program to increase access to physical activity for
the West Philadelphia community. The key components that were
evaluated included program attendance, impact on cardiovascular
exertion, change in adiposity, and participant enjoyment.

Methods
Program Development

Dance for Health was developed using community-based participa-
tory research (CBPR) methods (Minkler & Wallerstein, 2008), to ensure
that the program arose from, and was developed in accordance with,
the priorities, needs, strengths, and barriers of children and families in
West Philadelphia. The program resulted from collaboration among an
academic institution, the School District of Philadelphia, and a local
school-based health center (Lipman et al., 2011). Prior to developing
the Dance for Health, children and parents from West Philadelphia
were surveyed and focus groups were conducted to determine their in-
terest in various programs to increase their activity. Results demonstrat-
ed that families desired an activity that was easily accessible, free, fun, in
a safe area, involved both parents and children, and could be done at
home. Dance was chosen by both the children and the parents
(Lipman et al,, 2011). To align with community preferences, Dance for
Health was designed to be without cost to participants and in a safe, in-
door environment. School staff, students, and parents were engaged as
key advisors to guide program development and evaluation (Lipman
etal, 2011).

Intervention

Prior to beginning the study, Institutional Review Board approval
was obtained from the University of Pennsylvania. Using a CBPR ap-
proach, a convenience sample of participants was recruited in partner-
ship with community members through flyers at local schools and
throughout the neighborhood, joint presentations and demonstrations
at parent events, announcements at community meetings, radio an-
nouncements, and notices in the local newspaper. Dance for Health ses-
sions were offered weekly for one month in the spring and one month in
the fall (8 weeks total per year) from 2012 to 2016. Community mem-
bers assisted with dance event coordination. Sessions took place in the
evenings at a recreation center located in the West Philadelphia neigh-
borhood. The dance entailed two hour group line dancing, led by two
trained dance instructors well known by the local community.

Outcome Measurement

All outcome measures were collected weekly by local high school
students trained and mentored by pediatric acute care nurse practition-
er students. Training included both didactic content (e.g., normal pat-
terns of child growth, the effects of physical activity on health) and
interactive learning (e.g., measurement of heart rate, height, and
weight). Training on measurement of heart rate, height, and weight
was conducted in the high school's interactive learning lab and included
hands-on practice (Lipman et al,, 2011).

Participant demographics (age, gender, race) were collected at base-
line. Adiposity, height and weight were measured according to methods
described in a previous study (Lipman et al., 2004). Baseline and mid-
activity heart rates and perceived exertion were assessed to measure
cardiovascular exertion. Heart rate was collected by manual palpation
of the radial artery, both prior to starting dance and at the midpoint of
the session. Perceived exertion - a participant's assessment of how
hard the body is working - was collected at the end of the session
using the Borg Rating of Perceived Exertion (RPE) (Borg, 1998). The
Borg RPE ranges from 6 (no exertion) to 20 (maximal exertion), with
a score of 12-14 indicating target moderate levels of exertion, and has
been found to be reliable and valid in both adults (Chen, Fan, & Moe,
2002) and children (Lamb, 1995; Pfeiffer, Pivarnik, Womack, Reeves, &
Malina, 2002; Ward & Bar-Or, 1987). Participants also wore pedometers
on their waistbands during the dance sessions to quantify the number of
steps. To measure acceptability of the program, a modified Physical Ac-
tivity Enjoyment Scales (PACES) was collected at the end of the session.
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PACES has been found to be reliable and valid in adults (Kendzierski &
DeCarlo, 1991), older adults (Mullen et al., 2011), and children (Motl
et al.,, 2001); the modified version used in this study included 5
questions.

Data Analysis

Basic descriptive statistics were calculated to examine participant
demographics and all outcomes. Target heart rate was calculated as at
least 50% of maximum heart rate (with maximum heart rate being
equivalent to 220 minus age) (American Heart Association, 2015).
Mixed effects models were used to assess associations with target
heart rate, as well as changes over time. Linear or logistic regression
was used, as appropriate for the outcome, and all models adjusted for
session, year, and repeated observations within a participant. Data anal-
yses were performed using Stata/MP 14 (StataCorp, 2015).

Results

Table 1 displays participant demographics. There were a total of 521
participants over five years (n = 372 adults, n = 149 children). Adults
ranged in age from 21 to 79 years (mean 52.4 4+ 14.5). Children ranged
in age from 2 to 21 years (mean 12.2 4 9.5). Females comprised 85.8% of
the participants (92.1% of adults; 70.1% of children). All were African
American.

Table 2 summarizes program attendance, cardiovascular exertion,
and enjoyment. Most participants (68.3%) attended 1 or 2 sessions,
though some (7.7%) attended as many as 5 or more. On average, chil-
dren attended fewer sessions than adults (2.4 + 1.8 adults; 1.9 4 1.2
children). There was no associated change in BMI z-score for children
(p=0.99) or in weight for adults (p = 0.52). Data on cardiovascular ex-
ertion showed that half (50.6%) of children reached target heart rate
during dance sessions. A significantly higher percentage (80.5%) of
adults reached their target heart rate (p < 0.001). Older adults were
more likely than younger adults to reach target heart rate, with a 6% in-
crease in odds for each increase in year of age (p < 0.001). Both adults
and children perceived their level of cardiovascular exertion as mea-
sured by the Borg RPE was “somewhat hard” and within the target
range of 12-14 (adults: mean = 13.3 & 3.6; children: mean = 13.3
4 4.3). Borg RPE did not predict likelihood of reaching target heart
rate for adults (p = 0.16) or children (p = 0.25). Adults expended a me-
dian of 2507 steps during dance sessions, compared to 1999 for chil-
dren; however, wide variation existed for step count in both groups
(SD = 3970 for adults; SD = 2893 for children). Activity level during
the dance session (as measured by pedometer steps) predicted likeli-
hood of reaching target heart rate for adults (p <0.001), but not for chil-
dren (p = 0.22). For example, adults with 1000 steps while dancing had
a 44% probability (95% CI: 0.07-0.81) of reaching their target heart rate;
adults with 4000 steps had a 91% (95% CI: 0.87-0.95) probability of
reaching their target heart rate. Regarding enjoyment of the program,
both adults and children rated the program very highly on the PACES
scale (adults: mean = 34.0 4 3.1; children: mean = 32.8 + 4.6; out
of 35 possible points).

Table 1
Participant demographics at baseline.

Adults (n = 372) Children (n = 149)

Age in years (mean = SD) 52.5 + 14.5 122 £9.5
Gender (n [%])

Female 339 (92.1) 103 (70.1)
Race (n [%])

Black or African American 372 (100) 149 (100)
BMI z-score® n/a 09+14

2 n = 128 children with complete data.

Table 2
Intervention participation, impact on physical exertion, and enjoyment.

Participation
Participants who attended at least one session (n)

Total 521

Child 149

Adult 372
Number of sessions attended (mean 4 SD)

Child 24+18

Adult 19+12
Number of sessions attended by participants (%)

1 44.3

2 24.0

3 15.0

4 9.0

5+ 7.7

Cardiovascular exertion
Participants who reached target heart rate during session (%)*

Child 50.6
Adult 80.5
Participants’ Borg Rating of Perceived Exertion (mean = SD)®
Child 133 +43
Adult 133 +36
Enjoyment
Participants’ enjoyment of dance per PACES scale (mean =+ SD)“
Child 328 £ 46
Adult 34.0 £ 3.1

2 Target heart rate was calculated as at least 50% of maximum heart rate (with maxi-
mum heart rate being equivalent to 220 minus age) (American Heart Association, 2015).

b Score ranges from 6 (no exertion) to 20 (maximal exertion). Goal exertion is 12-14,
indicating moderate “somewhat hard” exertion (Borg, 1998).

¢ PACES = Physical Activity Enjoyment Scale. Score ranges from 0 to 35 points, with a
higher score indicating greater enjoyment.

Discussion

Our evaluation of Dance for Health, a free, intergenerational, cultur-
ally appropriate, physical activity program demonstrated some positive
outcomes as well as identified areas for improvement. Overall, we found
that the program was widely accepted and enjoyed by the West Phila-
delphia community, serving over 500 children and families during the
5 year evaluation period. While adults and children both rated adequate
levels of perceived exertion, adults were more likely to reach target
heart rate. All participants found the program to be highly enjoyable.
Changes in adiposity were not achieved.

Some of our findings are consistent with existing literature. As
shown by others, we found that dance was adequately strenuous and
enjoyable form of physical exercise (e.g. (Duberg et al., 2013; Murrock
& Gary, 2010; Quin et al., 2007)). Dance for Health did not lead to chang-
es in adiposity that have been shown in other studies (Murrock & Gary,
2010; Murrock et al., 2009), though this was not surprising since this
program was of low frequency, moderate intensity, and short duration
(Greaves et al., 2011). While others have demonstrated that dance
was sufficiently vigorous for children (Quin et al., 2007), we found
that adults were more likely than children to reach target heart rate. It
may be that line dancing, as delivered in this program, was not suffi-
ciently intense for children. This could be addressed by tailoring future
sessions to include varying levels of intensity and “challenges,” while
encouraging participants to push themselves if able. Another option
would be to conduct more frequent heart rate monitoring and to en-
courage participants who are not meeting their target heart rate to
engage more intensely in the dancing. An additional finding from
our evaluation was that the majority of participants were adult fe-
males. Reasons for this are unclear. It may be that individuals view
dance as a gendered activity (for females) or that adults find dance
to be more appealing. This is unexpected, given that children sug-
gested dance as a desired activity during program development. To
address these imbalances, future recruitment efforts should high-
light the non-gendered focus of dance (e.g., including pictures of



32 K. Schroeder et al. / Journal of Pediatric Nursing 37 (2017) 29-34

men/boys and women/girls on flyers), encourage parents to bring
their children, and recruit more heavily from sites that children fre-
quent (e.g., schools).

Dance for Health was created to specifically address SDOH by uti-
lizing an upstream approach and engaging with families to under-
stand barriers to, priorities for, and interest in physical activity. The
program was designed not for but in partnership with West Philadel-
phia children and families. Based on the input of children and fami-
lies and the key stakeholders, the program was free of charge, in a
safe community space, intergenerational (therefore alleviating the
need for parents to find child care in order to be able to exercise),
and culturally appropriate (Lipman et al., 2011). Given this partner-
ship in development, the program demonstrated high acceptability
not only on the PACES scale, but also anecdotally. Furthermore, a re-
cent evaluation of Dance for Health's community engagement dem-
onstrated that 64% of surveyed participants continue to dance for
exercise at home, 100% found the program to be enjoyable, and 95%
enjoyed the intergenerational and social aspect of the program
(Feinberg, Bowman, & Lipman, 2016). Based on the interest of the
community, the program has been expanded to area public schools
and a senior center. Perhaps most importantly, Dance for Health
has been shown to be sustainable and feasible. Community members
continue to meet in the recreation center to dance every week
throughout the fall and spring, beyond the structured four week pro-
gram. Local high school students who assisted with outcome mea-
surement found their involvement to be fulfilling and engaging,
promoting community ownership (Feinberg et al., 2016). This sus-
tainability, feasibility, and acceptance to the community demon-
strated key strengths of this program. Unlike many interventions,
the program did not cease to exist when the researchers, clinicians,
and funders were not present because community members felt
ownership of and commitment to the program.

Intergenerational interventions, such as Dance for Health, are well
suited to address child health and support behavior change because of
the involvement of family members. Insofar as children's health behav-
iors develop within the context of a family environment, health inter-
ventions that include family members are more likely to be effective
(Kuo et al., 2012). For physical activity interventions specifically, family
involvement is associated with intervention effectiveness (McMinn,
Griffin, Jones, & van Sluijs, 2013; Salmon, Booth, Phongsavan, Murphy,
& Timperio, 2007; Van Sluijs, McMinn, & Griffin, 2007). Therefore, inter-
ventions focused on increasing children's activity may benefit from an
intergenerational component. Of note, while it is important to include
the parents of children who participate, family can be conceptualized
broadly; other important caregivers and role models (e.g., aunts and un-
cles, coaches, teachers) can also play an important role in supporting
health behavior and their participation in an intervention may be
beneficial.

Nurses can play a unique role in addressing SDOH and developing
upstream interventions, such as Dance for Health. Because nurses
focus on the complex interaction between patient, environment,
and health (Fawcett, 1984), they are particularly well suited to en-
gage with underserved communities (Lathrop, 2013; Lipman,
2017). Pediatric nurses in clinical practice should address SDOH
when working with children and families to increase physical activ-
ity and discuss options with the family to gain an understanding of
their goals and priorities. Nurses working in policy can also address
SDOH by advocating for policies that focus on the challenges faced
by underserved populations. Policies and funding to increase safe,
walkable green space in urban neighborhoods can help promote
physical activity. Lastly, nurse scientists can address SDOH by devel-
oping sustainable, community based participatory research pro-
grams that engage high risk, vulnerable children and families as
true partners. This can ensure that physical activity interventions
align with participants' priorities, capitalize on their strengths, and
ultimately become part of the local culture beyond the research

testing phase (Quested, Ntoumanis, Thegersen-Ntoumani, Hagger,
& Hancox, 2017).

Our evaluation of Dance for Health suggests avenues for further
research. This study was an observational evaluation of an existing
“real world” program; a future formal evaluation could strengthen
ability to make causal inferences by incorporating factors such as
randomization, a defined intervention/control group, and more fre-
quent outcome analyses. In addition, future studies of intergenera-
tional activity should explore how intergenerational interventions
can be tailored to be acceptable to and with adequate intensity for
both youth and adults. Given the high level of enjoyment of dance
by all participants, future research should further explore its poten-
tial to lead to meaningful improvement in cardiovascular fitness -
particularly for children.

Limitations of this study include that Dance for Health was de-
signed to be feasible and sustainable; therefore, sophisticated and
costly measures (such as continuous heart rate monitoring, bioelec-
trical impedance analysis to measure change in body fat) were not
collected. This was also a community-based study and was open to
all members of the West Philadelphia community. There was not a
consistent intervention group; participants attended at varying
times and with a range of frequencies. The intervention was only in
four week sessions, and longer sessions are more likely to yield pos-
itive outcomes.

Strengths of this study include the program's “real world” imple-
mentation; the study reflected a community initiative as developed
for and sustained by a community. While this did not allow for the infer-
ence of causality that can be demonstrated in a randomized controlled
trial, it does more accurately reflect how a physical activity program is
delivered and maintained after a research testing period. In addition,
since the program was delivered in alignment with the priorities,
needs, strengths, resources, and culture of West Philadelphia children
and families, the program did not reflect the imposition of the investiga-
tors' biases onto the community. Lastly, results of this study are relevant
to policymakers to inform decisions about resource allocation for phys-
ical activity programs in communities with limited financial resources.

Conclusions

Dance for Health, an intergenerational dance program developed
using CBPR methods, demonstrated high levels of community engage-
ment and enjoyment. Future refinement will include efforts to increase
physical intensity for children, recruit additional children and males,
and increase the duration of program. Because dance is low cost, highly
enjoyable, and appropriate for children and adults, it may provide a
promising upstream approach for increasing physical activity in chil-
dren from underserved communities. Effective programs for increasing
access to physical activity in children are critically important, given cur-
rent low levels of exercise and the serious health effects of physical in-
activity. Interventions must address SDOH, be sustainable and
culturally appropriate, and be developed in partnership with children
and families. Nurses working in clinical practice, policy, and research
can play a key role in partnering with children and families from under-
served communities to increase physical activity.
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