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Abstract: Daily sedentary working hours contribute negatively to body composition, cardiovascular
and metabolic health, especially in women, who are usually less active than men. The objective of
this study was to analyze the effect of two trending choreographed fitness group-workouts on the
body composition and cardiovascular and metabolic health of sedentary female workers. A total
of 98 physically inactive and working women (38.9 ± 6.4 years of age) were randomly assigned
to three study groups: Control group (CG) = 31, Zumba Fitness® with three one-hour classes
per week (ZF) = 39, and Zumba Fitness with 20 min of additional Bodyweight strength training
(ZF + BW) = 28. Measurements included body composition, blood pressure, cardiovascular risk by
the Framingham Heart Study tools (10 yr cardiovascular risk and vascular age) and a metabolic blood
panel. Post-intervention, both choreographed fitness group-workouts reached a similar significant
loss of fat mass (ZF = 2.805 ± 0.48, p < 0.0001; ZF + BW = 3.540 ± 0.04, p < 0.0001), an increase in
muscle mass (ZF = 1.70 ± 0.581, p = 0.005; ZF + BW = 3.237 ± 0.657, p < 0.0001) and a decrease in
SBP (ZF= 6.454 ± 1.70, p < 0.0001; ZF + BW = 4.12 ± 1.95, p = 0.039). Only the ZF group significantly
improved the 10 yr cardiovascular risk (p = 0.032) and metabolic age (p = 0.0025) post-intervention.
No significant improvement was observed in the metabolic panel for both choreographed fitness
group-workouts. In conclusion, the ZF program generated improvements in cardiovascular and
metabolic risk variables compared to ZF + BW or CG. Both choreographed fitness group-workouts
contributed similarly to the improvement in systolic blood pressure, fat mass, muscle mass, and also
engendered a great adherence to exercise.
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1. Introduction

A sedentary lifestyle negatively affects cardiovascular and metabolic health and is related to
risk of morbidity and mortality [1]. Studies estimate that 60% of people worldwide are insufficiently
physically active to obtain health benefits [2]. This is due to their low participation in physical activity
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during free time, as well as a high prevalence of sedentary tasks at workplaces throughout the day.
This also increases the amount of daily sedentary time and results in low expenditure of energy [3],
contributing to obesity and cardiovascular diseases [4].

Physical inactivity is more prevalent in women than in men, both in high-income countries (35%
of physically inactive women versus 26% of men) and in low-income countries (24 % of physically
inactive women versus 12% of men) [5]. It is thus essential to promote novel strategies for increasing
physical activity (PA) that guarantee adherence and self-efficacy, especially in women [6]. It has
been observed that group PA interventions can arouse feelings of social connection, which contribute
to improvements in motivation, adherence, and the psychological well-being of participants [7].
Additionally, the inclusion of music and choreography in PA programs can be valuable in improving
their social, motivational, and psychological health dimensions [8]. In 2018, the Office for Disease
Prevention and Health Promotion published the second edition of the physical activity guidelines for
Americans, which describes a campaign to combat physical inactivity called “Move your way”. Among
the alternatives suggested to promote PA, group classes including choreographies to the rhythm of
the music have been encouraged [9]. Choreographed fitness group classes such as Zumba Fitness
(ZF) are presented as a strategy to promote PA in sedentary adults, especially in women, who show
greater adherence to group fitness classes particularly when music is incorporated [10,11]. ZF has
been considered an effective program to achieve the benefits received from completing aerobic PA
recommendations made by the World Health Organization (WHO) [12]. To date, there have been
numerous investigations into the benefits of ZF-based exercise interventions, displaying improvements
in various aspects such as cardiovascular and metabolic health, body composition, quality of life [6],
and emotional health [13].

The American College of Sports Medicine (ACSM) annually publishes a list of the 20 fitness
trends for next year, incorporating a ranking of individual and group-based fitness classes with
the greatest impact. For 2019, fitness modalities like bodyweight strength training were in the top
positions in recent years in both group and individual formats. Bodyweight training is a convenient
alternative, due to a lack of required materials or equipment and ease of intensity control through the
progression of exercises, safeguarding the health of individuals [14]. In addition, this modality could
be choreographed, and contributes to muscle strengthening, which should be added to weekly aerobic
PA, as recommended by the WHO. However, more research is required to understand the effects of
choreographed fitness group classes like ZF or Bodyweight training in sedentary working women.

The aim of this study was to analyze the effect of these two choreographed fitness group-workouts
on the body composition and cardiovascular and metabolic health of sedentary female workers. This
information could be relevant, as it could support these types of programs as positive strategies for
preventing the risks associated with a sedentary lifestyle in women.

2. Materials and Methods

2.1. Design

This is an experimental study with randomized clinical trial design and a 3 × 2 statistical design.
The study consists of two experimental groups (two exercise interventions—Zumba Fitness and
Zumba Fitness + bodyweight training), and a control group (no exercise intervention), as well as two
evaluation moments, one before the interventions (pre-test) and the other at the end of them (post-test).
The study design is oriented to analyze whether Zumba Fitness intervention and/or Zumba Fitness
with bodyweight intervention improves health-related body composition and cardiovascular risk
indicators compared with an inactive group.

2.2. Participants and Recruitment

This study is part of the "For a Healthy University" (Ref: 29-CI-2014-10-17-22) research project
conducted at the National University of Chimborazo, Ecuador. The inclusion criteria were as follows:
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adult women (30 to 50 years old) who did not meet the minimum physical activity (PA) guideline
according to WHO (i.e., perform less than 150 min of moderate–vigorous PA per week); participants
must have no experience with group-based fitness programs such as Zumba Fitness® classes or
bodyweight training; participants must spend more than five hours per day sitting in their usual
work tasks. The exclusion criteria were a diagnosis of cancer, skeletal muscle injuries, or serious
cardiovascular diseases at the time of the study. The recruitment phase for the study began with an
email to employees of all university campuses with brief information about the project and an invitation
to attend initial informative meetings; a total of 948 potential participants were contacted. A total of
150 employees attended the two information sessions. Attendees of the sessions that demonstrated
interest in participating filled out a registration form with personal contact information and data for
initial eligibility screening. A total of 120 employees agreed to participate in the study. Of those
120 participants, 111 met the inclusion criteria of the study and were called for initial evaluation. A total
of 108 participants attended evaluations to start the study; thirteen dropped out prior to starting the
interventions. Ninety-eight participants were included in the intervention study (Figure 1).
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After the initial evaluations, participants were randomly assigned to one of three groups:
Control Group (GC), ZF, and Zumba Fitness + Bodyweight group (ZF + BW). After accounting for
patient drop-outs, the groups were distributed with the following final counts: CG = 31, ZF = 39,
and ZF + BW = 28 (Figure 1). The average participant age across all groups was 39 ± 6.4 years.
Regarding study groups, the age average was 38.19 ± 5.6, 39.87 ± 7 and 39.21 ± 6.3, respectively.
Randomization was blinded to the researchers; it was performed by an academic non-member of the
research team. A numeric code was written on a ballot for each participant and situated in a central
box next to three additional boxes, each corresponding to an intervention group. Someone unaffiliated
with the research team randomly took a ballot from the central box and placed it in one of the three
intervention boxes. Researchers did not know the numeric code assigned to the participant or the
intervention assigned to each box. The ballot was always deposited in a left-to-right direction.

2.3. Procedures

All participants performed 16 weeks of intervention outside working hours. The “For a Healthy
University” project included two different exercise groups: the ZF and ZF + BW. All participants
performed the ZF sessions at the same time and the ZF + BW group continued with an extra 20 min
of muscular strength training. Both exercise interventions were carried out at 18:00, three days per
week. The control group continued with their usual lifestyle. The three groups received two sessions
of nutritional education throughout the project (Weeks 1 and 8) based on recommendations for healthy
nutrition elaborated by a nutritionist.

2.4. Interventions

ZF intervention were led by a certified instructor and lasted one hour per session. Each class was
divided into a warm-up of approximately 10 min with choreographed movements for articular mobility
and dynamic stretching, followed by a 40 min section where the different Latin rhythms of merengue,
salsa, reggaeton, and cumbia were combined. A final cool-down (5–10 min) of softer salsa or bachata
rhythms, dynamic stretching, and breathing exercises concluded the session. The ZF + BW group
carried out additional muscle strengthening with choreographed exercises involving a basic patter of
movements through global movements. Participants trained with their own bodyweight, focusing on
five muscle zones: lower limbs, chest, upper limbs, abdomen, and lower back. Muscle groups were
always exercised in this order, using global strength exercises such as squats, lunges, chest and triceps
push-ups, crunch-up, isometric abdomen exercises, and lower-back extensions. Participants performed
a workout of approximately four minutes for each major muscle group, including variations in the
speed of each movement. There was no rest time within the work of each muscle group and 30 s of
rest was taken between changes in muscle group. This workout is similar to collective fitness exercise
programs tested in previous studies, but without additional materials [15]. For both interventions,
the same choreographies and exercise dynamics were used during the 16 weeks of intervention.
In order to analyze the consistency of the intervention, the adherence and intensity of the intervention
was measured. Adherence was measured by attendance to all intervention sessions. The intensity
of the sessions was evaluated using the Borg scale (0–10) through the subjective perception of the
participants’ effort [16] according to previous similar studies [17–19].

2.5. Outcome Measures

Body composition was carried out in the university medical center by qualified health professionals.
Participants fasted for longer than 12 h and did not exercise for at least 48 h prior to beginning the initial
evaluations. All participants underwent an anthropometric evaluation using the procedures described
by the International Society for the Advancement of Kinanthropometry (ISAK), using the variables and
methodology for the ISAK restricted profile [14] evaluating the following: skin folds, body perimeters,
bone diameter, weight, and size. The thickness of the skin fold was recorded with a constant precision
of 10 g/mm2 pressure using a Holtain skinfold gauge. (Holtain Ltd., Crymych, UK). The evaluation was
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carried out by a certified evaluator in ISAK level II, who was blinded to the participants’ group. Body
mass index (BMI) was calculated as the weight (kg) divided by the squared height (m); BMI classification
standards were adjusted to the provisions of the Consensus of the Spanish Society for Obesity Research
(Spanish Society for the Study of Obesity) (BMI ≤ 25 = Normal-weight, BMI = 25–30 = Overweight,
BMI = 30–35 = Obesity I, BMI > 35 = Obesity II) [20]. Waist–hip index (WHI) was calculated from
the coefficient between the waist and hip perimeters expressed in centimeters, using the protocol
reported by the World Health Organization [21]. Body fat mass and body muscle mass were calculated
according to the guidelines of the Statement of the Spanish group of Kinanthropometry of Spanish
Federation of Sports Medicine, using the equations that were valid for sedentary women [22]. Body fat
mass was estimated through the Durnin & Womersley equations, where body density values (BD)
were obtained, taking into account sex and the range of age [23]; subsequently, fat mass percentage
was calculated using the Siri equation (%Fat mass = (495/BD) − 450). Muscle skeletal mass (Kg) was
estimated by Lee equation [24].

Blood pressure was measured by trained nursing staff using a kit of arm sphygmomanometer and
a stethoscope (Riester, Germany). The following blood pressure ranges were considered normal and
without indication of cardiovascular risk [25]: Systolic blood pressure (SBP) ≤ 120 mmHg and diastolic
blood pressure (DBP) ≤ 80 mmHg.

The 10-year cardiovascular risk was estimated from the Framingham risk score, which was calculated
using the risk factors of age, sex, total cholesterol, HDL-cholesterol, smoking history, blood pressure,
and diabetes mellitus. This algorithm predicts the risk of coronary heart disease at 10 years [26].
The optimal value of cardiovascular risk at 10 years was obtained according to the characteristics of the
study sample. The metabolic age was extracted from the “The Framingham Heart Study” tools [26].

Qualified nursing staff drew 3 mL blood samples from the antecubital vein using vacutainers.
The blood was centrifuged to separate the plasma at 3500 rpm for 15 min at 4 ◦C (Centrifugal
Hettich, 12 EBA, Tuttlingen, Germany). The samples were deposited into containers for analysis by
spectrophotometry (spectrophotomer Humalyzer 3500, Human diagnostic, Wiesbaden, Germany).
The blood concentrations of glucose, triglycerides, total cholesterol, uric acid, and creatinine were
evaluated and quantified in reference to healthy normative values (glucose = 70 to 110 mg/dL,
triglyceride = 30 to 220 mg/dL, total cholesterol = 120 to 200 mg/dL, uric acid = 2 to 7 mg/dL,
and creatinine = 0.5 to 0.9 mg/dL).

2.6. Statistical Analysis

Per protocol statistical analyses were performed by IBM SPSS Statistics 22.0 (IBM Corp, Armonk,
NY, USA). The results were expressed as means and standard deviation (SD) and/or standard error
of the mean for quantitative variables, and as percentage for qualitative variables. To evaluate the
distribution of the variables, the Kolmogorov Smirnov test was performed. Qualitative variables
comparisons were carried out using the chi squared and McNemar tests. Due to the design of the
study (3 × 2), a mixed factorial ANOVA was carried out to assess the effect of the intervention on the
dependent variables, the main effects of the study factors, and the possible interactions between the
study factors. The mean change in each group was reported as the estimated margin of the mean
with adjustment for baseline value as covariate using a linear-mixed effects model. In addition to
repeated measures analysis of variance, Bonferroni–Holm corrections were performed (p = 0.00083,
CI = 99.917%. Partial eta-squared (ηp2) study group × evaluation time interaction was calculated as the
between-group sum of squares divided by the total sum of squares and interpreted as follows: ‘small’
effect (0.01); ‘small-to-medium’ effect (0.01–0.10); ‘medium-to-large’ (0.10–0.25). The within-group
effect size of the exercise interventions was calculated using ‘Cohen’s d’ and interpreted as follows:
small effect (0.10); small-to-medium (0.10–0.25); and medium-to-large effect (≥ 0.25).
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3. Results

3.1. Characteristics of Participants

The final analysis demonstrated a 22.4% drop-out rate, including 76 total participants who
completed the pre- and post-intervention evaluation, distributed as follows: Control (n = 22), ZF
(n = 31), ZF + BW (n = 23) (Figure 1). The attendance percentages were ZF = 77.7 ± 6.7 % and ZF +

BW = 78.2 ± 9.1 %. The average perceived intensity during the exercise sessions was ZF = 7.2 ± 0.7
points Borg scale and ZF + BW = 7.8 ± 0.6 points Borg scale.

3.2. Changes in Body Composition Variables

Body mass index changes by nutritional status are shown in Figure 2. The majority of the sample
(the final participant count) presented as either normal weight (45.9%) or overweight (40.8%). Despite
no statistically significant differences at baseline and post-intervention BMI assessments, a reduction
in the prevalence of obesity I and II was observed at post-intervention for both exercise groups.
Only the ZF group showed an increase in the number of participants within the normal-weight BMI
category (4.9%).
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Fitness + bodyweight group. Changes by McNemar test.

Significant interactions were observed for body weight (F(1.73) = 7.911, p = 0.001, η2p = 0.209), BMI
(F(1.73) = 7.161, p = 0.002, η2p = 0.176) and fat mass (F(1.73) = 11.063, p < 0.001, η2p = 0.269) and are
presented in Figure 3. While the exercise intervention groups showed a reduction in these variables,
the CG experienced an increase in them. Additionally, a significant main effect of time factor was
observed for WHI (F(1.73) = 3048.3, p < 0.001, η2p = 0.981) and muscle mass (F(1.73) = 4.037, p = 0.049,
η2p = 0.063).
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Changes related to baseline in anthropometric and body composition variables, according to the
study group, are shown in Supplemental Table S1. Both exercise intervention groups experienced
significant changes in WHI, fat mass (%) and muscle mass (Kg) after the period of intervention
(16 weeks). Specifically, ZF and ZF + BW groups significantly increased in kg of muscle mass and
significantly decreased WHI and the percentage of fat mass. Although the changes in fat mass (%) and
muscle mass (Kg) were higher for the ZF + BW group, there were no significant differences between
groups for these variables. However, the ZF + BW group showed a higher effect size on these variables,
compared with the ZF group (Fat mass: ZF = 0.70 versus ZF + BW = 1.17; Muscle mass: ZF = 0.44
versus ZF + BW = 0.55). The CG also significantly decreased in WHI and increased muscle mass (Kg)
after the intervention, but without differences between the rest of the groups. Additionally, the CG
significantly increased in body weight and BMI at post-test, whereas the exercise groups reduced these
variables, but without significant changes.

3.3. Changes in Blood Pressure and Cardiovascular/Metabolic Health Outcomes

Significant interactions were observed for SBP (F(1.73) = 7.024, p = 0.002, η2p = 0.175), DBP
(F(1.73) = 4.580, p = 0.014, η2p = 0.252) 10-year cardiovascular risk (F(1.73) = 5.925, p = 0.004, η2p = 0.154),
vascular age (F(1.73) = 4.056, p = 0.022, η2p = 0.114) and creatinine (F(1.73) = 3.691, p = 0.031, η2p = 0.108),
Figure 4. The ZF group experienced a significant decrease in cardiovascular health variables (10-year
cardiovascular risk and vascular age), whereas the CG and ZF + BW groups did not show any changes.
Likewise, the ZF group significantly decreased SBP, whereas the CG significantly increased it, and the
ZF + BW group did not show a significant change. Finally, the CG significantly increased DBP
and creatinine, whereas both exercise intervention groups did not show significant changes in these
variables. Additionally, a significant effect of the time factor was observed in SBP (F(1.73) = 5.275,
p = 0.025, η2p = 0.074), 10-year cardiovascular risk (F(1.73) = 4.609, p = 0.036, η2p = 0.066), glucose
(F(1.73) = 27.263, p < 0.001, η2p = 0.309) and creatinine (F(1.73) = 13.090, p = 0.001, η2p = 0.177). Changes
related to baseline blood pressure and cardiovascular/metabolic health variables, according to the
study group, are shown in Supplemental Table S2.
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and blood pressure values. However, only the ZF intervention, without an extra 20 min of bodyweight
training, improved cardiovascular health variables, such as the percentage of 10-year cardiovascular
risk and vascular age. The control group experienced several detriments, such as an increase in body
weight, BMI, DBP, glucose and creatinine blood concentrations.

Concerning the health-related anthropometric and body composition variables that were
investigated in this study, there was a high prevalence of participants at baseline who were in
the BMI overweight category. However, after the intervention programs, the ZF group demonstrated
a ~2% reduction in BMI risk prevalence. In quantitative terms, both exercise intervention groups
experienced significant and similar decreases in the percentage of body fat mass (ZF = 2.805 ± 0.48,
p < 0.0001, effect size = 0.70; ZF + BW = 3.540 ± 0.04, p < 0.0001, effect size = 1.17). These values are
similar to previous intervention studies based on ZF in overweight Italian women [27]. In that study,
the analysis of body composition changes by bioimpedance showed that body fat mass decreased by
~6.3%, with a notable concurrent increase in muscle mass. In our study, muscle mass significantly
increased in both exercise intervention groups and, to a lesser extent, in the control group. The ZF + BW
group significantly increased kg of muscle mass post-intervention (3.237 ± 0.657 kg), and the ZF group
also had a significant post-intervention increase of 1.70 ± 0.581 kg.

Other studies based on ZF intervention have demonstrated significant differences in both BMI
and WHI, although each study utilized a different duration of intervention. Specifically, the following
statistically significant reductions in BMI were observed using different intervention timelines: 3.7%
after 12 weeks [27]; 1.1% after 16 weeks [28]; and 2.5% [29] and 1.8% [17] after eight weeks. Reductions
in body perimeter were also found after 12 weeks of intervention [27], specifically in the circumferences
of the waist (4.5%), hip (5%), arm (7.9%), and thorax (4%). Comparatively, Krishnan et al. [28] reported
a decrease in waist (3.5%) and hip (2.3%) circumference after a 16-week ZF intervention. However,
in the current study, no significant differences were found with respect to BMI in the exercise groups,
since only control group significantly increased BMI, by 0.89 ± 0.27 kg/m2. In this sense, changes in
fat mass and muscle mass compartments could explain the lack of change in post-intervention BMI.
While BMI can be as, or more, clinically important than total adiposity measures as a predictor of
cardiovascular disease mortality [30], people with a high muscle/low fat body mass have a lower risk of
CVD and total mortality [31]. For that reason, we consider the improvements obtained in muscle and
fat mass in this study to be beneficial for the cardiovascular and metabolic health of the participants.

Regarding blood pressure, and cardiovascular and metabolic health variables, both exercise
intervention groups presented similar significant decreases in SBP (ZF = 6.454 ± 1.70, p < 0.001, effect
size = 0.48; ZF + BW = 4.12 ± 1.95, p = 0.039, effect size = 0.41). [32]. Most of the studies with a Zumba
Fitness intervention that analyzed the blood pressure as a cardiovascular health variable did not
report any post-intervention changes [28,33,34], even with very extensive interventions (40 weeks) [33].
However, as in our study, two similar studies in adult women [11,27] found a significant decrease
in systolic blood pressure after 12 weeks of ZF intervention program, with reductions of 13.63 and
6.7 mmHg, respectively.

As a relevant result, only the ZF group showed significant improvements post-intervention in
10-year cardiovascular risk and estimated vascular age. To our knowledge, there are no studies in the
literature on the effect of Zumba fitness exercise interventions on predictive cardiovascular risk variables
through The Framingham Heart Study tools. However, studies that have included predominantly
endurance exercise interventions, like ZF, have reported improvements in cardiovascular risk prediction
variables [32].

According to the metabolic blood panel, no significant post-intervention changes were found in
blood glucose, cholesterol, triglyceride, creatinine, and uric acid concentrations. Similarly, several
studies based on ZF interventions in adult women did not observe significant improvements in
these variables [27,28,34]. Only the Araneta et al. [11] observed a significant decrease in triglyceride
concentration compared to pre-intervention values. However, it should be noted that these study
participants were diagnosed with metabolic syndrome, whereas our sample contained apparently
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healthy women (with no established diseases such as diabetes or hypertension). It is important
to highlight that Ecuadorian people usually have harmful nutrition habits, which could affect the
results regarding the lack of change or detriment in metabolic blood profile [35,36], and maybe the
two nutritional education sessions in our study were not enough to produce changes in nutrition
habits. Another important note about our results is that participants in the ZF + BW group reported a
significant increase in uric acid concentration values, without exceeding the healthy ranges. There
are several causes that can influence the increase in post-exercise uric acid, but the best known is the
influence of the intensity of the exercise [37,38]; at a greater intensity, there is greater degradation of
nucleotides and a greater increase in uric acid, or urate in the blood. However, in our study, the intensity
of the sessions was controlled by the subjective perception scale of Borg [16], reporting in this group an
average of 7.8 ± 0.6, that corresponds to a moderate to vigorous intensity and not strenuous exercise.
An alternative cause could be that some of the participants were in the menstruation cycle, which
is related to an increase of 0.5 mg/dL. Unfortunately, the menstruation cycle was not controlled as
a variable in our study. However, the increases in no case exceed the healthy range of uric acid
concentration. In relation to the control group, it should be noted that they experienced significant
increases in triglyceride and creatinine variables, two parameters closely and negatively linked to
metabolic health.

Regarding the study’s practical applications, people who attend a gym or fitness center commonly
think that, by performing an additional training of a few minutes (20–30), of bodyweight muscle
strengthening exercises after one hour of ZF, they can achieve great improvements in body composition.
However, it seems that additional bodyweight exercises do not contribute to losses of fat or increases
in muscle beyond what is gained through ZF-like participation. So, it is possible that increases in
the duration, intensity and/or density in the strength training, as in a concurrent training model, are
required to achieve changes in body composition [39]. In terms of cardiovascular health, performing
one hour of ZF could improve blood pressure compared with an additional 20 min of BW training.
However, results indicated that neither of the group-based fitness programs generated changes in
metabolic blood variables. Additionally, both fitness programs registered a similar attendance rate of
~80%, which means that both programs could generate increased adherence in this population and
be used to improve body composition and prevent cardiovascular and metabolic risk in sedentary
adult women. Although these results could be explained with different hypotheses, a fact highlighted
and presented in the current study was that the ZF intervention was guided by a graduate in physical
exercise sciences, also a certified instructor in Zumba Fitness modality (ZIN), which is an important
fact that should be taken into consideration in future exercise interventions.

Finally, as a limitation of the study, the selection process was via convenience, although a
randomized intervention assignment was done. Some variables are estimations of cardiovascular
and metabolic risk; however, they are widely supported in the related literature. In terms of intensity
control, we could have used a more objective measure, like pulsometer, however, we have used the
Borg Scale (0–10) as a valid method, according to previous, similar studies mentioned in the methods
section. As a strength, this is a study that analyzes two recent worldwide trends in fitness activities,
which have been little-studied in association with the prevention of metabolic and cardiovascular
risks. Additionally, intervention adherence was high, with approximately 80% session attendance;
the participant drop-out rate was less than 25%. This is important, considering that a rate greater than
25% is considered a “fatal flaw” when evaluating public health-related intervention [40].

5. Conclusions

A 16 week-Zumba Fitness intervention, with one hour per session/three times per week,
induced improvements in several cardiovascular health variables, such as the percentage of 10-year
cardiovascular risk and vascular age, compared with the rest of the study groups (ZF + BW and control).
Doing a ZF session with an extra 20 min of Bodyweight training generates similar improvements in
SBP, fat mass and muscle mass as performing the ZF session only; additionally, both choreographed
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fitness group-workouts presented a high adherence to exercise. Conversely, the control group, with
only two nutritional educational sessions and no exercise intervention, showed significant detriments
in body weight, BMI, fat mass, DBP, and glucose/creatinine levels. New physical exercise strategies,
such as choreographed fitness group-workouts trends, should be analyzed and used to combat the
cardiovascular and metabolic health risks due to physical inactivity in women.
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Tables S1 and S2.

Author Contributions: Conceptualization, Y.B.-R.; Formal analysis, Y.B.-R.; Project administration, Y.B.-R.;
Supervision, R.R.-V., A.M.-A. and E.V.-G.; Writing–original draft, Y.B.-R.; Writing–review & editing, Y.B.-R., R.R.-V.,
A.M.-A. and E.V.-G.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Same, R.V.; Feldman, D.I.; Shah, N.; Martin, S.S.; Al Rifai, M.; Blaha, M.J.; Graham, G.; Ahmed, H.M.
Relationship between sedentary behavior and cardiovascular risk. Curr. Cardiol. Rep. 2016, 18, 6. [CrossRef]
[PubMed]

2. World Health Organization. Physical Activity Fact-Sheets. Available online: https://www.who.int/en/news-
room/fact-sheets/detail/physical-activity (accessed on 2 November 2019).

3. Rhodes, R.E.; Mark, R.S.; Temmel, C.P. Adult sedentary behavior: A systematic review. Am. J. Prev. Med.
2012, 42, e3–e28. [CrossRef] [PubMed]

4. Ortega, F.B.; Lavie, C.J.; Blair, S.N. Obesity and cardiovascular disease. Circ. Res. 2016, 118, 1752–1770.
[CrossRef] [PubMed]

5. World Health Organization. Physical Activity and Women Fact-Sheet. Available online: https://www.who.
int/dietphysicalactivity/factsheet_women/en/ (accessed on 2 November 2019).

6. Vendramin, B.; Bergamin, M.; Gobbo, S.; Cugusi, L.; Duregon, F.; Bullo, V.; Zaccaria, M.; Neunhaeuserer, D.;
Ermolao, A. Health benefits of Zumba fitness training: A systematic review. PM&R 2016, 8, 1181–1200.

7. Crone, D.; Smith, A.; Gough, B. ‘I feel totally at one, totally alive and totally happy’: A psycho-social
explanation of the physical activity and mental health relationship. Health Educ. Res. 2004, 20, 600–611.
[CrossRef] [PubMed]

8. Horowitz, S. The healing power of music and dance. Altern. Complement. Ther. 2013, 19, 265–269. [CrossRef]
9. ODPHP. Office of Disease Prevention and Health Promotion Physical Activity Guidelines for Americans.

Available online: https://health.gov/paguidelines/moveyourway/ (accessed on 4 November 2019).
10. Karageorghis, C.I.; Priest, D.-L. Music in the exercise domain: A review and synthesis (Part I). Int. Rev. Sport

Exerc. Psychol. 2012, 5, 44–66. [CrossRef]
11. Araneta, M.R.; Tanori, D. Benefits of Zumba Fitness® among sedentary adults with components of the

metabolic syndrome: A pilot study. J. Sports Med. Phys. Fitness 2015, 55, 1227–1233.
12. World Health Organization. Physical Activity Recommendation. Available online: https://www.who.int/

dietphysicalactivity/factsheet_recommendations/es/ (accessed on 10 October 2019).
13. Barranco-Ruiz, Y.; Mandic, S.; Paz-Viteri, S.; Guerendiain, M.; Sandoval, F.; Villa-González, E. A short

dance-exercise intervention as a strategy for improving quality of life in inactive workers. Health Educ. J.
2017, 76. [CrossRef]

14. Thompson, W.R. Worldwide survey of fitness trends for 2019. ACSM’s Health Fit. J. 2018, 22, 10–17. [CrossRef]
15. Yorks, D.M.; Frothingham, C.A.; Schuenke, M.D. Effects of group fitness classes on stress and quality of life

of medical students. J. Am. Osteopat. Assoc. 2017, 117, e17–e25. [CrossRef] [PubMed]
16. Zamuner, A.R.; Moreno, M.A.; Camargo, T.M.; Graetz, J.P.; Rebelo, A.C.; Tamburus, N.Y.; da Silva, E.

Assessment of Subjective Perceived Exertion at the Anaerobic Threshold with the Borg CR-10 Scale. J. Sports
Sci. Med. 2011, 10, 130–136. [PubMed]

17. Donath, L.; Roth, R.; Hohn, Y.; Zahner, L.; Faude, O. The effects of Zumba training on cardiovascular and
neuromuscular function in female college students. Eur. J. Sport Sci. 2014, 14, 569–577. [CrossRef] [PubMed]

http://www.mdpi.com/1660-4601/16/24/4986/s1
http://dx.doi.org/10.1007/s11886-015-0678-5
http://www.ncbi.nlm.nih.gov/pubmed/26699633
https://www.who.int/en/news-room/fact-sheets/detail/physical-activity
https://www.who.int/en/news-room/fact-sheets/detail/physical-activity
http://dx.doi.org/10.1016/j.amepre.2011.10.020
http://www.ncbi.nlm.nih.gov/pubmed/22341176
http://dx.doi.org/10.1161/CIRCRESAHA.115.306883
http://www.ncbi.nlm.nih.gov/pubmed/27230640
https://www.who.int/dietphysicalactivity/factsheet_women/en/
https://www.who.int/dietphysicalactivity/factsheet_women/en/
http://dx.doi.org/10.1093/her/cyh007
http://www.ncbi.nlm.nih.gov/pubmed/15613491
http://dx.doi.org/10.1089/act.2013.19502
https://health.gov/paguidelines/moveyourway/
http://dx.doi.org/10.1080/1750984X.2011.631026
https://www.who.int/dietphysicalactivity/factsheet_recommendations/es/
https://www.who.int/dietphysicalactivity/factsheet_recommendations/es/
http://dx.doi.org/10.1177/0017896917726575
http://dx.doi.org/10.1249/FIT.0000000000000438
http://dx.doi.org/10.7556/jaoa.2017.140
http://www.ncbi.nlm.nih.gov/pubmed/29084328
http://www.ncbi.nlm.nih.gov/pubmed/24149305
http://dx.doi.org/10.1080/17461391.2013.866168
http://www.ncbi.nlm.nih.gov/pubmed/24320999


Int. J. Environ. Res. Public Health 2019, 16, 4986 11 of 12

18. Luettgen, M.; Foster, C.; Doberstein, S.; Mikat, R.; Porcari, J. ZUMBA®: Is the “fitness-party” a good workout?
J. Sports Sci. Med. 2012, 11, 357.

19. Hausken, K.; Dyrstad, S.M. Heart Rate, Accelerometer Measurements, Experience and Rating of Perceived
Exertion in Zumba, Interval Running, Spinning, and Pyramid Running. J. Exerc. Physiol. Online 2013,
16, 39–50.

20. Salas-Salvado, J.; Rubio, M.A.; Barbany, M.; Moreno, B. SEEDO 2007 Consensus for the evaluation of
overweight and obesity and the establishment of therapeutic intervention criteria. Med. Clin. 2007, 128,
184–196.

21. World Health Organization. Waist Circumference and Waist-hip Ratio: Report of a WHO Expert Consultation,
Geneva, 8–11 December 2008; WHO: Geneva, Switzerland, 2011.

22. Cruz, J.R.A.; Armesilla, D.C.; de Lucas, A. Body composition assessment in sports medicine. statement of
Spanish group of kinanthropometry of Spanish federation of sports medicine. Arch. Med. Deporte 2009,
26, 166–179.

23. Durnin, J.V.G.A.; Womersley, J. Body fat assessed from total body density and its estimation from skinfold
thickness: Measurements on 481 men and women aged from 16 to 72 years. Br. J. Nutr. 1974, 32, 77–97.
[CrossRef]

24. Lee, R.C.; Wang, Z.; Heo, M.; Ross, R.; Janssen, I.; Heymsfield, S.B. Total-body skeletal muscle mass:
Development and cross-validation of anthropometric prediction models. Am. J. Clin. Nutr. 2000, 72, 796–803.
[CrossRef]

25. Mayo Clinic. Blood Pressure Chart: What Your Reading Means. Available online: https://www.mayoclinic.
org/diseases-conditions/high-blood-pressure/diagnosis-treatment/drc-20373417 (accessed on 4 April 2019).

26. The Framingham Heart Study Cardiovascular-disease-10-year-risk. Available online: https://www.
framinghamheartstudy.org/fhs-risk-functions/cardiovascular-disease-10-year-risk/ (accessed on 1 April 2019).

27. Cugusi, L.; Wilson, B.; Serpe, R.; Medda, A.; Deidda, M.; Gabba, S.; Satta, G.; Chiappori, P.; Mercuro, G.
Cardiovascular effects, body composition, quality of life and pain after a Zumba fitness program in Italian
overweight women. J. Sports Med. Phys. Fitness 2016, 56, 328–335.

28. Krishnan, S.; Tokar, T.N.; Boylan, M.M.; Griffin, K.; Feng, D.; Mcmurry, L.; Esperat, C.; Cooper, J.A. Zumba®

dance improves health in overweight/obese or type 2 diabetic women. Am. J. Health Behav. 2015, 39, 109–120.
[CrossRef] [PubMed]

29. Micallef, C. The effectiveness of an 8-week Zumba programme for weight reduction in a group of Maltese
overweight and obese women. Sport Sci. Health 2014, 10, 211–217. [CrossRef]

30. Ortega, F.B.; Sui, X.; Lavie, C.J.; Blair, S.N. Body mass index, the most widely used but also widely criticized
index: Would a criterion standard measure of total body fat be a better predictor of cardiovascular disease
mortality? In Mayo Clinic Proceedings; Elsevier: Amsterdam, The Netherlands, 2016; Volume 91, pp. 443–455.

31. Srikanthan, P.; Horwich, T.B.; Tseng, C.H. Relation of muscle mass and fat mass to cardiovascular disease
mortality. Am. J. Cardiol. 2016, 117, 1355–1360. [CrossRef] [PubMed]

32. Okada, S.; Hiuge, A.; Makino, H.; Nagumo, A.; Takaki, H.; Konishi, H.; Goto, Y.; Yoshimasa, Y.; Miyamoto, Y.
Effect of exercise intervention on endothelial function and incidence of cardiovascular disease in patients
with type 2 diabetes. J. Atheroscler. Thromb. 2010, 17, 828. [CrossRef] [PubMed]

33. Barene, S.; Krustrup, P.; Brekke, O.L.; Holtermann, A. Soccer and Zumba as health-promoting activities
among female hospital employees: A 40-weeks cluster randomised intervention study. J. Sports Sci. 2014, 32,
1539–1549. [CrossRef]

34. Barene, S.; Krustrup, P.; Jackman, S.R.; Brekke, O.L.; Holtermann, A. Do soccer and Z umba exercise improve
fitness and indicators of health among female hospital employees? A 12-week RCT. Scand. J. Med. Sci. Sports
2014, 24, 990–999. [CrossRef]

35. Freire, W.B.; Ramírez, M.J.; Belmont, P.; Mendieta, M.J.; Silva, M.K.; Romero, N.; Sáenz, K.; Piñeiros, P.;
Gómez, L.F.; Monge, R.; et al. Resumen Ejecutivo. Tomo, I. Encuesta Nacional de Salud y Nutrición
del Ecuador. ENSANUT-ECU 2011–2013 Ministerio de Salud Pública/Instituto Nacional de Estadística y
Censos. Quito, Ecuador. 2013. Available online: https://www.unicef.org/ecuador/esanut-2011-2013-2bis.pdf
(accessed on 2 November 2019).

36. Heredia, S.; Robalino, M.; Hidalgo, M.; Proaño, F.; Antamba, E.; Yánez, P. Caracterización del perfil lipídico,
índice de masa corporal y nivel de glucosa en afiliados del Instituto Ecuatoriano de Seguridad Social (IESS)
Riobamba, 2014, como parámetros indicadores de su estado de salud. Qualitas 2016, 12, 124–134.

http://dx.doi.org/10.1079/BJN19740060
http://dx.doi.org/10.1093/ajcn/72.3.796
https://www.mayoclinic.org/diseases-conditions/high-blood-pressure/diagnosis-treatment/drc-20373417
https://www.mayoclinic.org/diseases-conditions/high-blood-pressure/diagnosis-treatment/drc-20373417
https://www.framinghamheartstudy.org/fhs-risk-functions/cardiovascular-disease-10-year-risk/
https://www.framinghamheartstudy.org/fhs-risk-functions/cardiovascular-disease-10-year-risk/
http://dx.doi.org/10.5993/AJHB.39.1.12
http://www.ncbi.nlm.nih.gov/pubmed/25290603
http://dx.doi.org/10.1007/s11332-014-0195-8
http://dx.doi.org/10.1016/j.amjcard.2016.01.033
http://www.ncbi.nlm.nih.gov/pubmed/26949037
http://dx.doi.org/10.5551/jat.3798
http://www.ncbi.nlm.nih.gov/pubmed/20467191
http://dx.doi.org/10.1080/02640414.2014.906043
http://dx.doi.org/10.1111/sms.12138
https://www.unicef.org/ecuador/esanut-2011-2013-2bis.pdf


Int. J. Environ. Res. Public Health 2019, 16, 4986 12 of 12

37. Dudzinska, W.; Lubkowska, A.; Dolegowska, B.; Safranow, K. Blood uridine concentration may be an
indicator of the degradation of pyrimidine nucleotides during physical exercise with increasing intensity.
J. Physiol. Biochem. 2010, 66, 189–196. [CrossRef]

38. Dudzinska, W.; Lubkowska, A.; Dolegowska, B.; Suska, M.; Janiak, M. Uridine-an indicator of post-exercise
uric acid concentration and blood pressure. Physiol. Res. 2015, 64, 467.

39. Eklund, D.; Häkkinen, A.; Laukkanen, J.A.; Balandzic, M.; Nyman, K.; Häkkinen, K. Fitness, body composition
and blood lipids following 3 concurrent strength and endurance training modes. Appl. Physiol. Nutr. Metab.
2016, 41, 767–774. [CrossRef]

40. Jackson, N.; Waters, E. Criteria for the systematic review of health promotion and public health interventions.
Health Promot. Int. 2005, 20, 367–374. [CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1007/s13105-010-0023-9
http://dx.doi.org/10.1139/apnm-2015-0621
http://dx.doi.org/10.1093/heapro/dai022
http://www.ncbi.nlm.nih.gov/pubmed/16169885
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Design 
	Participants and Recruitment 
	Procedures 
	Interventions 
	Outcome Measures 
	Statistical Analysis 

	Results 
	Characteristics of Participants 
	Changes in Body Composition Variables 
	Changes in Blood Pressure and Cardiovascular/Metabolic Health Outcomes 

	Discussion 
	Conclusions 
	References

