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Objective: To evaluate the feasibility
and health improvements from a Zum-
ba® intervention in overweight/obese
women. Methods: Twenty-eight (14 type
2 diabetic and 14 non-diabetic) over-
weight/obese women (BMI: 37.3%11.5 kg/
m? ) 50.8%1.8 y of age, completed a 16-
week intervention attending Zumba®
dance classes 3 days/week, 60 minutes/
class. We measured aerobic fitness, body
weight, body fat %, and motivation to
exercise before and after the study. Re-

sults: Intrinsic motivation to exercise (p
< .05) and aerobic fitness (1.01 * 0.40
mL/kg/min, p < .05) improved, and the
participants lost body weight (-1.05 *
0.55kg, p < .05) and body fat% (-1.2 +
0.6%, p < .01). Conclusion: The Zumba®
intervention improved health and physi-
cal fitness in women.
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older have Type 2 diabetes mellitus (T2DM).!
Obesity, or excessive body fat, is linked to
T2DM via insulin resistance, and being overweight
or obese, and lacking regular exercise are risk fac-
tors for T2DM.? Regular exercise is crucial in the
management and prevention of T2DM. Further,
losing weight and body fat can be achieved by exer-
cise, and these outcomes reduce the risk of T2DM
and cardiovascular diseases.® Aerobic exercise im-
proves whole body insulin sensitivity,* glycated he-
moglobin Alc (HbAlc) levels, and glycemic control®
in T2DM, normal weight and obese individuals.
Adult women are less physically active than
men. The Centers for Disease Control and Preven-

Q pproximately 11% of women 20 years or
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tion (CDC) reports that ~24% of men reach ex-
ercise recommendations (150 minutes a week of
moderate intensity physical activity) required to
maintain body weight and overall health, as op-
posed to just 18% of women who reach those ex-
ercise recommendations.® Overweight and obese
women also report more personal barriers (lack of
motivation, moral/emotional support, boredom or
feeling self-consciousness) and environmental bar-
riers to exercise (lack of time, feeling tired, or lack
of facilities) than men.” This is important because
motivational barriers to staying physically active
have a large impact on the outcomes of exercise
programs.?

Aerobic dance has become a popular form of
exercise in women.’ Dancing is a fun, interactive
form of exercise, and has been shown to sustain
motivation to participate in exercise, and improve
attitudes toward exercise.'® Zumba® Fitness is a
cardio-dance program that has achieved popular-
ity. Dance workouts that increase or sustain mo-
tivation to be physically active, such as Zumba®,
might be effective in overcoming commonly report-
ed barriers.

Two recent studies have looked at the efficacy
of Zumba®; however, they were carried out in
healthy, normal weight adults.!'? Additionally, a
12-week pilot study was done with adults where
approximately 69% of the participants met crite-
ria for metabolic syndrome.!® However, the study
had a small sample size and the Zumba® inter-
vention was less frequent than recommended by
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the CDC for weight loss (150 - 250 minutes per
week).!* Therefore, evaluating the feasibility and
impact on health of a more involved protocol is
necessary. The feasibility and success of an exer-
cise intervention can be measured by compliance
to the protocol, retention of screened volunteers,
or improvements in health outcomes.!® Because
the primary purpose of this study was to evalu-
ate feasibility of a Zumba® dance intervention in
previously sedentary, overweight/obese or T2DM
women, we evaluated participant recruitment and
retention, compliance to the intervention, how
motivational attitudes toward exercise changed,
and health outcomes. Health is multi-faceted, so
to evaluate multiple components of it, we chose
to measure improvements in physical fitness,
and clinical parameters such as blood pressure,
HbAlc, blood lipids, body weight and body fat
percentage. Finally, we compared outcome mea-
sures between non-diabetic (ND) and diabetic
(DM) women to see if they responded differently
to the intervention.

METHODS

Sedentary female volunteers 18-65 years of age
who were either overweight or obese (BMI 25-40
kg/m?), both non-diabetic or previously diagnosed
with T2DM, were recruited for this study. Televi-
sion, newspaper, magazine and radio advertise-
ments, in addition to word of mouth through lo-
cal physicians, were used to recruit women to the
study. Potential participants that were interested
called study staff to obtain more information.
Subsequently, a 30-minute telephone screening
call was used to assess interest, availability, and
preliminary eligibility for the study. If the woman
qualified for the study (see inclusion/exclusion cri-
teria below), she was scheduled for baseline test-
ing. This entire recruitment process took 12 weeks
to reach the final sample of women that partici-
pated and completed this study. Women were ex-
cluded if they were taking insulin, were regular ex-
ercisers (defined as more than 3 hours per week of
moderate to high intensity exercise), had a history
of myocardial infarction, had a pacemaker, were
pregnant or lactating, or were unable to commit
to the intervention. Participants were not excluded
due to hypertension or dyslipidemia. Because the
study included T2DM women who were not being
managed by insulin, volunteers were not exclud-
ed if they were on oral hypoglycemic drugs, or on
medications for hypertension or dyslipidemia. A
total of 28 overweight/obese women (14 DM and
14 ND) participated in this study.

In a 3-week period prior to starting the interven-
tion, participants were scheduled for their base-
line visit. Fasting blood lipids, HbAlc, glucose,
insulin, height, weight, body fat %, waist and hip
circumference, cardiorespiratory endurance, mus-
cular endurance, and flexibility were measured.
Attitudes towards exercise were measured using 3
validated questionnaires.
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Baseline Testing

Participants arrived at the center at 0800 hours
following an overnight fast for a blood draw, an-
thropometric measures, and fitness tests. Twen-
ty-five mL of blood were collected. Of this sam-
ple, 10mL were collected in EDTA Vacutainers®
(Becton Dickinson and Company, Franklin Lanes,
NJ), centrifuged at 2000g for 10 minutes, and the
plasma was aliquoted and stored. Another 10mL
were collected in Greiner Bio Vacuettes (Fisher
Scientific, Waltham, MA), allowed to sit at room
temperature for 30 minutes, centrifuged at 1500
g for 10 minutes, and then the supernatant was
stored as serum samples. The plasma and serum
samples were frozen at -80°C until analysis. Fi-
nally, a SmL aliquot of whole blood also was col-
lected. For anthropometric measures, age, height
(Aytron Stadiometer), body weight (Digital scale),
waist and hip circumference, and blood pressure
(Omron Digital Blood Pressure cuff, Schaumburg,
IL) were recorded. The waist circumference was
measured at the smallest part of the waist, and
the widest part of the hip measure was used as
the hip circumference. Both measurements were
verified to be recorded when the tape was parallel
to the ground. Body composition was measured
using bioelectrical impedance analysis (Quantum
IV Analyzer, RJL Systems, Clinton Township, MI).
Following the blood draw and anthropometric
measurements, the volunteers were given water,
juice, and granola bars before beginning the fit-
ness tests.

Fitness Measures

The fitness parameters included 3 components
of fitness: cardiorespiratory endurance, muscular
endurance, and flexibility. To assess flexibility of
both hamstring and lower back,!® a sit-and-reach
test was used. The chair stand test was used to
measure muscular endurance,'” and the Rock-
port walking test was used to estimate cardiore-
spiratory endurance. The Rockport walking test is
a field test used to estimate maximal aerobic ca-
pacity, or VO, max.'® Participants walked a 1-mile
course that was on a flat surface as quickly as
possible. Immediately after finishing the walk,
their HR, and the time (in minutes) that it took
for each participant to finish were recorded. Par-
ticipants were not allowed to run at any time
during the walk test. The time was incorporated
into the following equation to estimate VO,max:
VO,max (ml/kg/min) = 132.853 - 0.1692*(body
mass in kg) — 0.3877*(age in years) + 6.315%(sex) —
3.2649*(time in minutes) — 0.1565*(HR) where sex
is “0” for women.

Clinical Measures

The whole blood sample was used to measure
HbAlc, total cholesterol, HDL-c and LDL-c, tri-
glycerides and blood glucose. HbA1lc and blood lip-
ids were analyzed using the DS6 HbAlc analyzer
(Drew Scientific Group, Dallas, TX) and the Cho-
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Table 1

Baseline Characteristics of Study Volunteers (N = 41)
Parameter Mean = SD
Age (years) 493 +12.1
Height (cm) 162.3+6.1
Weight (kg) 943 +18.5
BMI (kg/m2) 357+6.2
HbA1C (%) 6.4+1.1
Total cholesterol (mg/dL) 176.2+31.9
LDL-c (mg/dL) 93.6 +26.9
HDL-c (mg/dL) 53.2+14.9
Triglycerides (mg/dL) 147.3 £85.4
Glucose (mg/dL) 1183+37.4
Sit and reach score (cm) 182+74
Chair stand test (number of repeats) 124+1.9
Estimated VO, max (ml/kg/min) 25.7+6.1

Note.

were not included in the final analyses.

Mean and Standard deviation (SD) of study volunteers that started the study, including the ones that dropped out, and

lestech LDX System (Cholestech, Hayward, CA).
Fasting insulin concentration was measured from
plasma samples using RIA kits (Millipore Corp,
Billerica, MA). Homeostatic Model Assessment
Insulin Resistance (HOMA-IR) was calculated us-
ing HOMA-IR = [(fasting glucose (mg/dL) x fast-
ing insulin(mU/mL))/405]*° Quantitative Insulin
Sensitivity Check Index (QUICKI) was calculated
as QUICKI = 1/[log(fasting insulin (mU/mL)) +
log(fasting glucose (mg/dL))]*

Attitudes towards Exercise/Physical Activity

Participants were asked to fill out 3 question-
naires: PNSE (Psychological Needs Scale for Exer-
cise), BREQ2 (Exercise Regulations Questionnaire)
and FPAI (Feelings about Physical Activity Inven-
tory). PNSE assesses the participants autonomy,
competence and relatedness. FPAI measures the
participant’s commitment to exercise and enjoy-
ment derived from it, and the BREQ2 measures
motivation to exercise - along with several com-
ponents of it such as amotivation (lack of motiva-
tion), external regulation (rewards vs punishments
for activity), introjected regulation (involved ego and
approval-seeking for activity), identified regulation
(recognized value of activity), and intrinsic regula-
tion (internal enjoyment of activity). All these ques-
tionnaires, in addition to being commonly used,
also have been validated in adult women to mea-
sure the components of motivation and attitudes
towards physical activity.??2*

Am J Health Behav.™ 2015;39(1):109-120

Intervention

Following baseline measurements, the partici-
pants completed a 16-week dance intervention.
Zumba® dance classes were held 3 times a week
(1 hour/class) and were led by a certified Zumba®
instructor. Because study participants were pre-
viously sedentary, the instructor ramped up the
intensity of the workout during weeks 1 through
3. The intensity of the class started out with the
instructor first walking the participants through
the moves for each song prior to actually perform-
ing it in sequence. By the third week, the partici-
pants had acclimated to mirroring the moves, so
there was no interruption in the pace of the class,
increasing the intensity of this aerobic workout.
Compliance to the regimen was recorded by atten-
dance to the exercise sessions each day by study
personnel. Percent compliance was calculated as
total number of classes attended over total number
of classes offered expressed as a percentage. Com-
pliance to the intervention was recorded by study
personnel.

Twice during the intervention (week 1 and week
15), heart rate (HR) and blood glucose were col-
lected during the dance classes. For HR, all volun-
teers wore a HR monitor (chest strap and watch)
(FT7 Heart Rate Monitor Watch, Polar USA, Lake
Success, NY) once during the first 2 weeks of the
intervention, and again once during the last week
of the intervention. Using this HR measurement,
HR reserve (HRR) was calculated as previously de-
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scribed.?® A One-touch glucose meter (Life-Scan,
Milpitas, CA) was used to measure blood glucose
immediately before and after the class.

Within one week following the completion of
the 16-week Zumba® intervention, participants
returned for post-testing, and were asked not to
exercise for a minimum of 24 hours before their
post-tests. All of the procedures from the baseline
visit were repeated.

All statistical analyses were done using R Statis-
tical Software. Because a Shapiro-Wilk test indi-
cated non-normal data in our outcome measures,
we log transformed the data to use in further anal-
yses. To identify differences between pre-and post-
intervention anthropometric, fitness and clinical
measures for the study participants, paired t-tests
were used, with a Benjamini-Hochberg FDR cor-
rection for multiple comparison errors. Addition-
ally, the participants were categorized into “Below
Normal” (<12), “Above Normal” (>17), and “Normal”
(12-17) for the chair stand test, and “Needs Im-
provement” (<23), “Fair” (24-33), and “Good” (33-
37) for the sit and reach test at baseline and post in-
tervention.?® The cutoff values for these tests (given
within parentheses), as established by the Ameri-
can College of Sports Medicine (ACSM), are used
commonly in field test scenarios, and are both age
and sex appropriate. A chi-square test was used to
evaluate the proportion (percentage distribution) of
volunteers in each category for these fitness tests
between baseline and post-intervention. To see if
the intervention affected the DM and ND groups
differently in anthropometric, fitness, clinical mea-
sures, and questionnaires, 2-way within subject
analysis of variance (ANOVA) with Tukey’s post hoc
tests, where necessary, were done.

RESULTS

Overall, 115 T2DM and overweight/obese wom-
en were screened. Of these, 22 women did not
meet the inclusion criteria and 52 women could
not commit to being present for the Zumba® class-
es, either because they had prior commitments
(such as travel or moving during the 16-week pe-
riod) or were unable to meet in the evening for the
Zumba® classes because of work, child care re-
sponsibilities, or other activities. Therefore, a total
of 41 women (18 DM and 23 ND) completed base-
line testing (baseline information provided in Table
1). Six women dropped out within the first month,
due to the strenuousness of Zumba®, and 4 more
dropped out during the second month due to knee,
ankle, or joint inflammation. Toward the end of the
third month, 3 more dropped out due to switching
work shifts or other personal reasons. Therefore,
28 women (68% retention of original study sample,
78% retention in the DM group, and 61% in the
ND group) completed the 16-week intervention.
The overall compliance to the dance classes was
74.4%. Compliance tended to be higher in the DM
group than the ND group (78.7% * 3.2% vs 70.0%
+ 3.6%, p = .09). Table 2 summarizes the charac-
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teristics of the study volunteers that participated
in this Zumba® dance intervention. The partici-
pants were 50.5 + 1.8 years of age, and 19 of the 28
women were postmenopausal. Participants showed
a significant reduction in body weight (-1.06+0.56
kg, p = .04), body fat % (-1.2+0.6%, p = .05), BMI
(-0.39+0.19kg/m?, p = .04), waist circumference
(-3.82 = 0.82cm, p < .01), and hip circumference
(-2.94+1.35cm, p = .04). However, no significant
changes in the waist to hip ratio, systolic or dia-
stolic blood pressure, blood lipids, fasting glucose,
insulin, insulin sensitivity or resistance or HbAlc
were identified.

There was a significant improvement in aerobic
capacity (1.08+0.41ml/kg/min, p = .02), flexibility
(3.43+1.25cm, p < .01), and muscular endurance
(1.43+0.69 chair stands, p < .01 (Table 2)). Both
the chair stand test and the sit and reach test have
classifications for individuals. Table 3 represents
the population distribution based on their classi-
fication into “Below, Above, or Normal” for chair
stand test scores, and “Needs Improvement, Fair,
and Good” for the sit and reach test. Six of 28
women (21%) improved their sit and reach score
from “Needs Improvement” to “Fair” from baseline
to post-intervention and another 7% (2 of 28) went
from “Fair” to “Good.” Additionally, 14% (4 of 28)
improved their chair stand test score from “Below
Normal” to “Normal” and 11% (3 of 28) improved
from “Normal” to “Above Normal.” A chi-square
test comparing the equality of proportions in this
study population revealed a significantly different
distribution of “Below, Above, and Normal” for the
chair stand and sit and reach test scores from be-
fore intervention to post-intervention.

There was no significant change in autonomy
(freedom to exercise), relatedness (social connection
in a group), and competence (ability to succeed)
as a result of the Zumba® intervention; however,
positive attitudes of motivation from BREQ-2 and
positive attitudes of commitment and enjoyment
from FPAI were significantly higher following the
intervention (Table 2). There were no changes in
negative attitudes of motivation, or in commitment
or enjoyment towards exercise from pre- to post-
intervention (Table 2).

Figure 1 shows the differences in amotivation,
external regulation, introjected regulation, identified
regulation and intrinsic regulation as a result of the
intervention. Both identified and intrinsic regula-
tion were significantly higher at post-intervention
than at baseline (p < .01); however, none of the
other motivation parameters were different.

Table 4 presents baseline and post-intervention
anthropometric, and select clinical and fitness
parameters by group (DM vs ND). Triglycerides,
plasma glucose, HbAlc, and VO, max were signifi-
cantly higher in the DM group, compared to the
ND group (p < .01) at baseline. The ND group had
a significantly higher BMI than the DM group (p =
.03). The only change from baseline to post-inter-
vention in either group was body fat %. Body fat
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Figure 1
Attitudes toward Exercise
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Individual amotivation, external regulation, introjected regulation, identified regulation and intrinsic regulation scores
before and after the 16-week Zumba® intervention. A paired t-test revealed significant differences between baseline (BL)
and post-intervention (PI) Identified Regulation (p =.002) and Intrinsic Regulation (p <.001) scores. No other significant
differences were identified. All data are mean + SEM.

% was significantly reduced in the DM group after
the intervention (p = .006), but not the ND group (p
= .877). Negative attitudes of commitment and en-
joyment (from FPAI) were significantly lower in ND
and DM groups after the intervention (p < .001),
and positive attitudes of motivation (from BREQ2)
were significantly higher in the ND group post-in-
tervention (p = .002), but not in the DM group (p
= .177). The sub-categories — amotivation, external
regulation, introjected regulation, identified regula-
tion and intrinsic regulation from BREQ2 were not
significantly different between ND and DM groups
at baseline or post-intervention (data not shown).
Figure 2 shows the HR, % of estimated Max HR
(max HR determined as 220-Age) reached during
dance classes, and blood glucose measurements
from week 1 and week 15 of the intervention. The
HR and % max HR reached were significantly high-
er at week 15 of the class compared to week 1 (HR:
p = .0049, % max HR: p = .007). The highest %
Max HR reached at week 1 was 74% and week 15

Am J Health Behav.™ 2015;39(1):109-120

was 75%. However, the difference between week 1
and week 15, primarily was in sustaining >70% of
Max HR at 10 — 50 minutes at week 15, compared
to going over 70% only at the 30-minute time point
at week 1. At week 1, the study volunteers reached
a HRR% of 74+2% during the Zumba® class, but
improved to 82+2% at week 15, which was a sig-
nificant change (p = .008). The difference in blood
glucose from before vs the end of class was not
significantly different during week 1 (-8.2 + 4.0mg/
dL, p = .309) but was different at week 15 (-15.9 +
6.9mg/dL, p = .029).

DISCUSSION

The 16-week Zumba® dance intervention was
successfully completed by 28 T2DM/overweight/
obese women with a 74% average compliance rate,
and a 68% volunteer retention rate. We observed
significant improvements in estimated VO, max,
muscular endurance, and flexibility in these wom-
en. We also observed increased intrinsic motiva-
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Table 2
Paired Comparison of before and after Parameters (N = 28)
p-value

Parameters Baseline Post Intervention (paired t-test)
Anthropometric Parameters

Age (years) 50.5+1.8

Compliance (%) 744+2.5

Body weight (kg) 99.7 £4.5 98.7+4.6 .040

BMI (kg/m?) 373 £1.5 369+ 1.5 .039

Body fat (%) 46.7+ 1.0 455+ 1.1 .046

Waist circumference (cm) 107.7 £2.7 103.9+2.4 <.001

Hip circumference (cm) 127.9+3.3 125.0£3.9 .038

Waist:Hip ratio 0.84 +0.01 0.84 +0.02 723

Systolic blood pressure (mmHg) 1223+3.6 115.8+2.1 133

Diastolic blood pressure (mmHg) 75.0+£2.2 719+2.1 202
Fasting Clinical Parameters

HbAlc 6.7+0.2 6.6+0.2 762

Plasma glucose (mg/dL) 126.7+ 8.7 127.9+7.0 473

Plasma insulin (uU/mL) 17.6 +2.1 153+1.7 174

Total cholesterol (mg/dL) 173.6 £5.8 176.2+5.9 .663

LDL-c (mg/dL) 92.7+4.5 96.9+4.9 267

HDL-c (mg/dL) 523+24 53.0+2.1 .655

Triglycerides (mg/dL) 1445+16.3 130.8 +£10.7 518

HOMA-IR 54+0.7 4.7+0.6 162

QUICKI 0.31+0.01 0.32+0.01 157
Fitness Parameters

Sit and reach score (cm) 185+ 1.5 228+1.3 <.001

Chair stand test (number of stands) 122+£0.3 142+0.6 <.001

VO, max (mL/kg/min) 239+ 1.4 256+ 1.4 .023
Questionnaire Responses

BREQ-2 Positive score 252+1.2 29.9+0.9 <.001

BREQ-2 Negative score 25.6+1.2 26.6 = 1.0 361

FPAI Positive score 23.1+£0.9 243+0.8 .024

FPAI Negative score 17.1+0.8 14.5+0.9 .002

PNSE- Competence 22.6+1.2 22.5+£0.9 909

PNSE-Autonomy 242+0.9 25.6+£0.8 .068

PNSE-Relatedness 234+1.0 255+0.9 382
Note.
We used t-tests to compare all data, presented as mean = SEM. Bolded p values denote a significant change from base-
line to post intervention at p <.05.
BMI - Body Mass Index, HbA1 — Hemoglobin A1 , LDL-c — Low Density Lipoprotein cholesterol, HDL-c — High Den-
sity Lipoprotein Cholesterol, HOMA-IR — Homeostatic Model of Insulin Resistance, QUICKI — Quantitative Insulin
Sensitivity Check Index, VO, — Volume of Oxygen, BREQ2 — Physical activity Regulation Questionnaire, FPAI — Feel-
ings about Physical Activity Inventory, PNSE — Psychological Need Satisfaction in Exercise Scale.
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Figure 2
Exercise Intensity and Blood Glucose
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Table 3
Improvement in Fitness Tests after the Intervention

Baseline Post Intervention
Below Above Below Above
Normal Normal Normal Normal Normal Normal

(% of total) (% of total) (% of total) (% of total) (% of total) (% of total)  y*value
Chair stand
test 25% 0% 75% 21% 11% 68% 0.003*
Sit-and-reach
test 64% 36% 0% 54% 39% 7% 0.019*
Note.

A chi-square test for equality of proportions between baseline and post-intervention revealed significant differences.
“Below Normal,” “Above Normal,” and “Normal” for the chair stand test

“Needs Improvement,” “Fair,” and “Good,” for the Sit and reach test

«“*» Difference between baseline and post-intervention p <.05

tion and positive attitudes towards exercise. The
Zumba® intervention was also successful in re-
ducing body weight, BMI and body fat%.

Only 3 previous studies on Zumba® dance have
been published. A pilot study by Araneta and Ta-
nori'* evaluated the efficacy of a 12-week Zumba®
dance intervention in overweight/obese women
with or without metabolic syndrome. However, the
intervention had less frequent Zumba® classes
(classes met twice a week), had half as many par-
ticipants (N = 13), and was for a shorter duration
(12 weeks). They did observe a 0.94kg weight loss
(similar to the ~1kg weight loss we saw), and re-
ported a reduction in fasting triglycerides in indi-
viduals that were not on dyslipidemic drugs, which
we did not evaluate. Barene et al''! reported sig-
nificant improvements in aerobic capacity (5% in-
crease) and body fat loss (-0.6kg) with a 12-week
Zumba intervention®. Despite a different partici-
pant population in our study, we observed compa-
rable changes (a 7% increase in aerobic capacity,
and a 0.69 kg body fat loss). Finally, Donath et al'?
also showed improvements in cardiovascular and
neuromuscular function (trunk flexibility, lower
extremity strength, and balance) in a healthy, pop-
ulation of college-aged women following an 8-week
Zumba® intervention. We identified improvements
in flexibility and strength in our older sample as
well. Therefore, it appears that Zumba® can be an
effective means to improve a number of health pa-
rameters, especially if done regularly

Compliance and Retention of Volunteers

We used several methods of advertising to in-
crease interest in the study. However, both our
advertisement materials and the telephone screen-
ing did not inform the volunteers of the exact days
and time of day that the Zumba® classes would
be held. After the screening process was complete,
qualified individuals were told about the days and
times of the dance classes. Unfortunately, sever-
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al of the screened volunteers were unable to ac-
commodate the times the dance classes were be-
ing offered, and therefore, could not participate.
This accounted for ~70% of the dropout rate we
had between screening and baseline testing (52 of
the 74 women). We also offered a meager finan-
cial compensation for study participants, primarily
for their time at the baseline and post-intervention
study visits; however, we do not believe this greatly
affected our participation and retention results.
Participants also were given access to their health
information (data collected for study at the base-
line and post-intervention visits) as another benefit
of participating in the study.

Exercise interventions have high attrition rates
(typically ranging between 25% and 50%?2") and re-
port an average compliance of 66%.% In our study,
the attrition rate was 32% (68% retention), which
falls within the previously reported range. Where-
as the Araneta and Tanori '* Zumba® interven-
tion study in previously sedentary adults retained
89% of participants, this could be due to the larger
sample size, more dance classes per week, and
the longer intervention in our study compared to
theirs. We cannot speak to the intensity of exercise
in their study because it was not reported. Based
on our HR data, our dance classes were moderate
to vigorous intensity exercise, which is also in ac-
cordance to ACSM’s recommendations.

Approximately 30% of our dropouts were due to
Zumba® related physical injury or pain which is
similar to what has been previously reported with
Zumba®.? Previous studies reporting injuries sus-
tained by other recreational activities;*° specifi-
cally, dancers®! have been affected by injuries to
the hip, lower back, ankle and foot, which was our
observation as well. Dancing places a demand on
endurance, and several aspects of musculoskel-
etal strength and flexibility, more than other forms
of exercise,® and a sedentary population such as
ours would be more susceptible to such injuries.
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Table 4
Comparing Diabetic (DM, N = 14) and Non-diabetic (ND, N = 14) Volunteers

Baseline Post-intervention

DM ND DM ND
Age (years) 53.0+22 48.0+2.9 - -
Body weight (kg) 91.1+43 108.3+£7.3 904+44 106.9 + 7.6
BMI (kg/m?) 341+14 40.5+2.4" 339+1.5 39.9+2.5"
Body fat (%)* 457+13 477+1.4 435+1.3% 47.5+1.6
Systolic blood pressure (mmHg) 126.2+5.4 118.7 £4.9 115.5+3.6 116.1+2.2
Diastolic blood pressure (mmHg) 754+ 3.2 74.7 £3.1 69.6+3.3 74.1+2.6
HbA1c¢ (%) 7.7+03 5.7+0.17 74+0.2 59+0.17
Plasma glucose (mg/dL) 155.7+12.7 97.5 5.1 150.8 £9.8 105.1 £5.4°
Plasma insulin (nU/mL) 15.0+2.2 20.2+3.7 152+2.0 155+29
Total cholesterol (mg/dL) 1773 +5.7 170.2+10.3 1759+ 6.6 176.5+10.1
LDL-c (mg/dL) 91.3+5.6 94.0+7.1 93.7+5.5 100.2+7.9
HDL-c (mg/dL) 525435 52.1£3.3 52.3+£2.8 53.8+3.3
Plasma triglycerides (mg/dL) 166.6 £ 19.6 1224 +£25.4" 149.6 £ 16.8 111.9+12.0°
Sit and reach score (cm) 21.1+2.6 16013 245+ 1.8 194+23
Chair stand score (number of stands) 11.9+£0.5 125+04 14.2+0.9 13.1+1.1
VO, max (mL/kg/min) 27.1£1.6 20.8+2.1* 28.1+1.4 21.8+2.3*
BREQ-2 Positive score* 27.1+ 1.6 233+ 1.7 314+09 284+ 1.4%
BREQ-2 Negative score 254+ 14 259+ 2.1 273+1.3 26.0+1.7
FPALI Positive score 250+ 1.0 213+ 1.4 262+ 0.9 224+ 1.1
FPAI Negative score 162+ 1.0 179+ 1.3 13.4+£1.2% 15.6+1.3%
PNSE- Competence 249+ 14 202+ 1.6 23.6+1.3 214+1.5
PNSE-Autonomy 232+ 1.3 251+ 14 26.6+0.9 252+1.4
PNSE-Relatedness 244+ 1.5 224+ 1.5 257+1.3 234+14

Note.

mean £ SEM
“*»  Difference between groups, p <.05
“$” Difference from baseline to post-intervention, p <.05

Two-way ANOVA indicated significant differences among groups or between baseline and post-intervention. All data are

BMI - Body Mass Index, HbA1 — Hemoglobin A1 , LDL-c — Low Density Lipoprotein cholesterol, HDL-c — High Density
Lipoprotein Cholesterol, VO, — Volume of Oxygen, PNSE — Psychological Needs Scale in Exercise, FPAI — Feelings about
Physical Activity Inventory, BREQ-2 — Exercise Regulations questionnaire.

a  Significant interaction between participant type(DM or ND) and test times (baseline vs post-intervention)

Despite evidence to support the demand placed by
dancing on the body and the toll it might take, it
was necessary to test the impact of this new type of
intervention (Zumba® dance) in previously seden-
tary women in a way that would adhere to ACSM’s
guidelines for exercise.

Individual personality differences®® and previous
exercise habits and experiences® may play a role
in determining persons’ stay in an exercise pro-
gram. A closer examination of our study dropouts

Am J Health Behav.™ 2015;39(1):109-120

compared to completers (13 vs 28), did not show
baseline differences in anthropometric, fitness, or
attitudinal measures. However, HbAlc levels were
different (completers: 6.6% vs 5.9%, p = .042). As
we had indicated earlier, we had greater retention
in the DM group compared to the ND group, and
we believe having been diagnosed with T2DM may
have provided the additional motivation to stay in
the intervention. A diagnosis with being overweight
or obese with strong caution about prognosis for
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health from primary care physicians might elevate
physical activity habits in otherwise sedentary in-
dividuals. With this in mind, our success in sus-
taining a 74% compliance rate leads us to consider
Zumba® to be a feasible and sustainable exercise
program, with the caveat that the volunteers un-
derstood the benefits of exercise. Future studies
could investigate impact of different styles and in-
tensities of instructors, increased or reduced class
frequency, opportunities for different class times,
and barriers to getting to classes to evaluate how
these factors influence compliance and retention.
Finally, a crucial component of success in exercise
interventions is measured by long term sustain-
ability of the program, because ~50% of individu-
als starting an exercise program are likely to quit
within the first 6 months.*> We did not plan on
conducting a follow-up after the conclusion of the
intervention. Therefore, future studies evaluating
a Zumba® intervention in a high-risk, previously
sedentary population, could include measure-
ments on the difficulty of exercise due to intensity,
and include a post-intervention follow-up on the
sustainability of Zumba®.

Improvement in Health Outcomes

The Zumba® intervention improved Intrinsic
Regulation and Identified Regulation, which are
both aspects of intrinsic motivation.®® Intrinsic mo-
tivation enables individuals to perform actions due
to enjoyment of the activity or identifying with its
positive outcomes, and is more effective in main-
taining compliance to exercise.’” We believe that
the improvement in intrinsic motivation scores in
our study is because Zumba® is a fun, sustainable
form of physical activity for women, and we also
speculate that this could lead to long term adher-
ence to an exercise program. A couple of earlier
studies have compared dancing and traditional
forms of exercise (such as running or biking);?5-383°
however, only one compared change in motiva-
tion as a result of these interventions. Kaltsatau
et al** compared dance and a traditional exercise
program in men recovering from congestive heart
failure. They found that the dance intervention
showed equal improvements in health outcomes
compared to the traditional exercise program, with
significantly larger increases in intrinsic motiva-
tion.?* Our study supports this notion as well and
points towards the potential for sustainability of
exercise with a fun form of exercise, such as dance.

Exercise reduces body weight, improves insulin
secretion, and helps maintain glycemia in indi-
viduals with T2DM.*® Here, we have shown that a
16-week Zumba® program is effective in reducing
body weight and body fat in previously sedentary
women. The change in body weight from pre- to
post-intervention ranged from -10.5 to +4.4kg.
The average weight loss seen in this study (1.06 *
0.55kg) is comparable to that found in several pre-
vious weight loss studies that reported weight loss
ranging between 1-3 kg.*'** Therefore, the weight
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loss we saw in our study, despite the lack of dietary
and other lifestyle modifications that help induce
weight loss, is an additional benefit from the Zum-
ba® intervention. Finally, in addition to inducing
weight loss and body fat loss, our Zumba® inter-
vention was effective in improving physical fitness.
Aerobic or cardiorespiratory fitness, muscular en-
durance and flexibility are closely linked to reduc-
tion in cardiovascular disease risk in T2DM indi-
viduals.*® Because T2DM can precipitate a number
of confounding chronic illnesses, including cardio-
vascular complications, improving aerobic fitness
is crucial.*®

Limitations

Limitations of this study include the relatively
small sample size when splitting up the partici-
pants to compare DM to ND groups and the lack of
a control group. This limits our ability to extrapo-
late our results conclusively. We also cannot ex-
clude dietary changes from pre- to post-interven-
tion as a contributor to the weight loss observed
here. We also did not do any follow-up measures,
so the sustainability of such an intervention re-
mains to be determined and should be investigat-
ed. Future studies comparing change in positive
attitudes towards physical activity, and motivation
scores between a Zumba® intervention and other
forms of aerobic exercise, such as running or walk-
ing, could re-affirm our speculation about Zum-
ba® providing greater motivation and, therefore,
better adherence to an exercise program. However,
despite these limitations, the changes we observed
in several health parameters become clinically rel-
evant in at-risk or diabetic individuals.

Conclusion

In conclusion, we identified that Zumba® dance
is a potentially suitable form of exercise to intro-
duce and sustain activity in previously sedentary
women. Having a chronic disease diagnosis such
as T2DM seemed to increase compliance and vol-
unteer retention, more than individuals who are
overweight or obese but did not have T2DM. Fur-
ther, Zumba® is a high intensity workout that can
improve several markers of physical fitness, in-
crease intrinsic motivation to exercise, and is an
effective means of reducing body weight and body
fat %. Finally, more studies are required to deter-
mine if Zumba® is a good option for exercise pre-
scription, because our participant retention rate
was moderate and there is a risk of injury with this
form of exercise. Yet, the positive health outcomes
indicate promise for the feasibility of Zumba® in
adult women who are overweight/obese or have
T2DM.

Human Subjects Statement

The study was approved by the Institutional Re-
view Board (IRB) at Texas Tech University Health
Sciences Center. All volunteers signed a written
informed consent form approved by the IRB as



well (Study ID No: L12-111). All study practices
adhered to the approved study protocol and IRB
standards.
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