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Abstract
There is growing interest in interventions to lower the risk of cognitive decline in the aging process. The purpose of this study is to assess how
Zumba® Gold or YogaFit® affect cognitive functioning in elderly adults. This research was designed to assess the benefits of these two interventions
and determine which intervention might lead to greater improvement. Female participants age 65 to 91 years of age from Minot, North Dakota
participated 30 minutes twice weekly for 12 weeks in either YogaFit® or Zumba® Gold classes. Cognitive functioning of participants was assessed
pre-mid-post intervention. Significant improvements in cognitive functioning at mid and post assessment were found in both YogaFit® and Zumba®
Gold participants. The results support that the growing body of evidence that physical activity, specifically YogaFit® and Zumba® Gold exercise, may
contribute to improvements in cognitive functioning..
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Key Points
The purpose of this study is to assess how Zumba® Gold or
YogaFit® affect cognitive functioning in elderly adults. Physical
activity reduces obesity, high blood pressure high cholesterol,
and insulin resistance. The results of our study support previous
research indicating exercise is an important factor in maintaining
and improving cognitive functioning.

As life expectancy has increased in the United States, there is
growing interest in determining ways to prevent cognitive decline
in the aging process [1-3]. Although it is assumed that cognitive
decline begins early in life, cognitive dysfunction appears to
accelerate in our 60’s and 70’s [4,5]. The loss of cognitive ability,
from moderate cognitive decline to dementia can have profound
implications on the health and well-being of affected individuals.
The population living longer means increasing numbers of people
experiencing cognitive decline which will have a major impact on
our economy and health care system [6]. Prevention of cognitive
decline is a lifelong process. There is a growing body of research
that suggests improving lifestyle behaviors is a significant factor in
the maintenance of cognitive functioning [7-9].
Research has demonstrated that physical activity, nutrition,
stress management, mental activity, and socialization all impact

cognitive health [10,11]. Fratliglioni S, et al. [12] indicate that
socially integrated networks, cognitive leisure activities, and
regular physical activity have significant impact on slowing the rate
of cognitive decline and preventing dementia. By determining the
lifestyle choices which significantly impact cognitive health over
the lifespan, may encourage adults of all ages to practice critical
healthy behaviors.

Exercise seems to play a significant role in maintaining cognitive
health [7,13,14]. For instance, aerobic exercise increases brainderived neurotrophic factor, insulin-like, and vascular endothelial
growth factors. These changes are thought to increase neurogenesis,
particularly in the hippocampus of the brain [15-16]. People with
higher aerobic capacity were found to have greater grey and white
brain matter volume as measured by magnetic resonance imaging
[17]. According to Churchill J, et al. [18], executive functions of
the type associated with frontal lobe and hippocampal regions of
the brain may be maintained or enhanced in humans with higher
levels of fitness. A meta-analytic study of the benefits of fitness
training on cognition indicated increased performance, regardless
of the type of cognitive task, the training method, or participants’
characteristics [18].

This work is licensed under Creative Commons Attribution 4.0 License WJYPR.MS.ID.000516.

Page 1 of 6

World Journal of Yoga, Physical Therapy and Rehabilitation
Physical activity reduces obesity, high blood pressure, high
cholesterol, and insulin resistance, all of which are risk factors for
vascular disease and associated with dementia [10,11,15, 19]. A
review of the literature suggests that moving from a sedentary
lifestyle to a lifestyle of moderate physical activity has beneficial
effects on cognitive performance [1]. Beginning or continuing to
exercise at middle age or older reduces the risk of cognitive decline.
According to Yonas E, et al. [20], moderate exercise in midlife is
associated with a thirty-nine percent reduction in the development
of cognitive impairment and moderate exercise in late life is
associated with a thirty-two percent reduction.
Leisure-time physical activity at midlife is also associated with
a decreased risk of dementia and Alzheimer’s disease later in life,
especially in genetically susceptible individuals [21]. Participation
in structured exercise programs that includes strength, aerobic
activity, stretching and balance exercises can also have a positive
impact on cognition [22]. The understanding of what type of
physical activity improves or maintains cognition would be helpful
in determining the exercise programs that could be beneficial for
adults throughout the lifespan [23]. The objective of this study was
to compare the effects of YogaFit® or Zumba® Gold on the cognitive
functioning of adults aged 65 or older.

Methods

This study was conducted in Minot, North Dakota, with a
sample of age 65 and older who were recruited through television,
radio, and social networking. Announcements were also circulated
throughout assisted living facilities in Minot, however there were
no residents in those facilities who chose to participate. Individuals
65 and older who had been sedentary or exercised sporadically
(once or twice a week some weeks) for the past six months were
eligible to apply for the study. Participants who received medical
clearance, completed an informed consent form, and agreed to
participate for 30 minutes, two times a week, in 12-weeks of
either YogaFit® or Zumba® Gold classes were assigned based upon
participant preference to either the YogaFit® or Zumba® Gold
group. Fifty percent of the participants indicated a preference for
YogaFit® or Zumba® Gold; the other half were assigned to equally
distribute the subjects. Participant preference was provided as an
option to increase retention and participant comfort. Zumba® Gold
classes were held in the group exercise room of the Minot YMCA
and YogaFit® classes were held in the activity room at an assisted
living facility. The study was approved by the Minot State University
Institutional Review Board.

Participants

Thirty-seven female participants age 65 to 91 were divided
into two groups and placed in either the YogaFit® or Zumba® Gold
group. There were no men who responded to the study’s call for
participants. The average age for the yoga participants was 75.5
with a mean Body Mass Index (BMI) of 26.79. The Zumba® Gold
group had an average age of 77.89 with a BMI of 27.11. There
was no significant difference between the two groups’ age or BMI.
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Six participants dropped out prior to the end of the study due to
personal or family health issues.

Intervention

YogaFit® classes and Zumba® Gold classes were offered for 30
minutes, three times a week. Participants were required to attend
two classes per week. All participants whose data was analyzed
attended two classes per week.

YogaFit® class participants were given the option of executing
poses seated in a chair or standing on the floor on a yoga mat, or
a mix of the two. The intensity and complexity of poses gradually
increased over the 12-week period. The YogaFit® Seniors poses
introduced and taught throughout the intervention included:
mountain, lateral flexion, chest expansion, airplane, chair, warrior
1 modified, warrior 2 modified, bent knee forward fold, monkey
modified, tree modified, cat cow, spinal balance, extended child’s
pose, plank modified, down dog, neck stretch, seated spinal twist,
knees to chest, bridge, hamstring stretch, abdominal work, and final
relaxation. Participants were encouraged to follow the YogaFit®
guideline of honoring yet challenging the body. Two instructors
taught each class to provide a high level of modeling, instructional
cues, feedback, and consistent observation of alignment. All
instructors had completed YogaFit®Level 1 and YogaFit® Seniors
training.
Zumba® Gold class participants followed the Zumba® Gold
Basic Class choreography. Classes included Zumba® Gold warm-up
sequence, merengue, salsa, cumbia, tango, and cooldown and balance
sequence. Participants were given instruction on modifications of
these Zumba® Gold dance movements and encouraged to work at
their level of skill and fitness. All participants chose to perform
the movement independently, without the use of a bar on the wall
or being seated in a chair. Some participants executed the Zumba®
Gold dance moves in place instead of traveling the movement
forward and backward or horizontally. Participants were required
to wear a pair of fitness shoes. All instructors had completed Basic
and Zumba® Gold training.

Physical and Cognitive Assessment

Six physical measurements and three cognitive tests were
administered at baseline, after six weeks and following the 12-week
session. The physical measurements were the chair stand, arm curl,
2-minute step, sit/reach, back scratch, up and go [24]. The three
cognitive tests were the Stroop Color and Word Test, the Geriatric
Depression Scale and the Benton Visual Retention Test (BVRT).
Only the cognitive results will be addressed in this article.

Stroop Color and Word Test Golden CJ, et al. [25] is a measure
of executive functioning. First, participants are asked to read a card,
which has the names of colors printed in black ink. The subject is
to read as many words as they can within 45 seconds. The second
card consists of symbols that are printed in different colors and
the participants are to name as many colors as they can within
the time limit. The last card has the names of colors printed in a
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different color than the name of the color and the participants are
to name the color and not read the word that is printed as quickly as
possible within 45 seconds. For our research the raw scores of the
Word, Color, and Color-Word sections were analyzed.

line plots. A repeated measures ANOVA was utilized to determine
significant changes for each cognitive measure in the YogaFit® and
Zumba® Gold treatment groups. A split-plot repeated measures
analysis was performed to determine the interaction effect between
time and treatment. For the statistical analysis SPSS V. 16.0 (SPSS,
Chicago, IL) was employed.

Benton Visual Retention Test (BVRT) assesses visual perception,
memory, and spatial abilities [26]. The test has 10 design cards,
which were presented one at a time. The participant was asked
to recreate the drawing from memory. Geriatric Depression Scale
(short form) is a self-report survey of depressive symptoms.
The Scale has 15 yes and no questions, which measure a person
depression level.

Results

The purpose of this research was two-fold. First, to determine
if exercise provided by YogaFit® and Zumba® Gold would help
the cognitive functioning of the elderly. Secondly, would there be
an interaction between the two types of exercise. Thirty-seven
subjects were recruited with 31 completing the programs (15
YogaFit® group and 16 Zumba® Gold group). Tables 1-3 lists the
means and standard deviations for each testing for the YogaFit® and
Zumba® Gold groups. Figure 1 provides the slope of the YogaFit®
and Zumba® Gold groups over the time trials.

Data Analysis

All data was analyzed for errors and completed prior to analysis.
For the few missing pieces of data the SPSS “Replace Missing Values”
function was utilized to complete the data set. Descriptive statistics
were used to present the data’s means, standard deviations, and
Table 1: Mean and standard deviations by group and time.

Yoga
Time 1

Zumba

Time 2

Time 3

Time 1

Time 2

Time 3

M

SD

M

SD

M

SD

M

SD

M

SD

M

SD

Stroop Word Score

99.38

7.51

101.69

6.52

104.44

9.39

94.33

14.03

97.4

15.88

99.67

16.7

Stroop Color Word Score

31.5

9.28

32.69

8.86

37.81

13.82

27.67

9.18

31.07

9.64

33.67

6.88

1.31

Stroop Color Score
Depression Score
Benton Score

65.19
1.27
5.31

8.03
1.03
2.02

64.75
6.44

9.25
1.63

Table 2: Repeated Measures ANOVA for Yoga and Zumba groups.
DF

Yoga

68.13
1.00

10.3
1.41

58.33
1.00
5.13

F

13.93
1.47
2.1

DF

62.93

14.78

6.07

1.67

Zumba

62.27

14.76

1.00

1.41

6

2,30

4.01*

2,28

5.40**

Stroop

2,30

5.58**

2,28

2.65

Stroop

1.24,18.66***

2.47

2,28

6.66**

Color Score
Color word Score

Depression Score

1,14

Benton Score

0.65

2,30

1,13

5.15*

1.58

F

Stroop

Word Score

10.91

0

2,28

3.06

Note: *p<.05, **p<.01 *** Mauchly’s Test of Sphericity indicated the assumption of sphericity had been violated. The Greenhouse-Geisser estimates
were utilized.
Table 3: Mean and standard deviations by group and time.
Yoga
Time 1

Zumba

Time 2

Time 3

Time 1

Time 2

Time 3

M

SD

M

SD

M

SD

M

SD

M

SD

M

SD

Stroop Word

99.38

7.51

101.69

6.52

104.44

9.39

94.33

14.03

97.4

15.88

99.67

16.7

Stroop Color Word Score

31.67

9.58

33.13

8.98

35.6

9.26

27.69

8.87

31.63

9.58

33

Score

Depression Score
Benton Score

99.33
1.27
5.6

7.84
1.03
1.72

101.87

6.53

6.71

1.64

104.67
1.07
7.07

9.68
1.44
1.1

92.69
1.13
5.19

15.04
1.46
2.04

95.25

6.06

17.59

1.61
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Figure 1

Figure 2

Figure 3

A one-way Repeated Measures ANOVA was run on the YogaFit®
and Zumba® Gold groups to determine if significant cognitive gains
had been made from each of these exercise protocols. Significant
gains were made on the Stroop Word Score by both the YogaFit®

group, F (2,28) = 4.19, p = .026, η2 = .23 and Zumba® Gold group,
F (2,30) = 4.48, p = .02, η2 = .23. On the Stroop Color Score, the
YogaFit® group changed significantly, F (2,28) = 5.79, p = .008, η2 =
.292 but the Zumba® Gold group was not significant, F (1.39,20.9)
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* = 1.689, p = .211, η2 = .101. The reverse was true for the Stroop
Color Word Score with YogaFit® having an F (2,28) = 3.27, p = .053,
η2 = .189 and Zumba® Gold having an F (2,30) = 4.85, p = .015, η2
= .244. Participants in the YogaFit® showed significant gains on
the Benton, F (2,28) = 4.124, p = .027, η2 = .228 whereas Zumba®
Gold did not show significance, F (2,30) = 3.03, p = .063, η2 = .168.
Neither group showed significance on the Beck’s Depression Scale,
YogaFit® group, F (1,14) = .34, p = .567, η2 = .024 and Zumba® Gold

group, F (1,15) = .172, p = .684, η2 = .011 There was no significant
interaction for the Stroop Word Score, F(2,58) = .05, p = .952, η2
= .002; the Stroop Color Score, F(2, 58) = 2.74, p =.073, η2 = .086;
the Stroop Color Word Score, F(2,58) = .546, p = .582, η2 = .018;
the Depression Scale, F(1,29) = .027, p = .87, η2 = .001; nor the
Benton score, F(2,58) = .627, p. = .538, η2 = .021. All of the Partial
Eta Squared statistics were in the low or midrange so it is unlikely
larger sample sizes would affect the outcome (Figures 1-4).

Figure 4

Discussion
The results of our study support previous research indicating
physical exercise is an important factor in maintaining and
improving cognitive functioning [6,7,14]. Our research findings
suggest that elderly people benefit cognitively from 30 minutes
YogaFit® and Zumba® Gold exercise twice weekly. The improvement
occurs in a relatively short period of time, with no significant change
in depression. This result was probably because our participants
reported very low levels of depression at baseline.
Similar to the results of Colcome S, et al. [27] the type of training
method was not a significant factor for most of the measures;
both the YogaFit® and the Zumba® Gold groups demonstrated
improvement on some measures without significant differences
between the two groups. Processing speed, cognitive flexibility and
visual memory all improved.

The two groups did differ in the improvement pattern on the
Stroop Color Word score, which is a measure of cognitive flexibility.
The YogaFit® group experienced a small improvement between
times one and two and increased at a greater increment between
times two and three while the Zumba® Gold group’s improvement
showed a steady gradual increase over time. The overall amount of
change was not different, only the pattern of change. Differences
in aerobic intensity or type of movement required for the different
exercises may affect how quickly or gradually the improvement
occurs.
Several factors contributed to improving cognitive functioning
in our groups. Firstly, exercise improves one’s overall physical

health and aerobic capacity, which can create positive, changes
in the brain [15,16]. In addition to improving brain functioning,
as people develop more physical capability, it becomes easier for
people to be active in general which may demand more varied use
of cognitive skills leading to improving mental ability. Secondly,
the participants had to learn a new exercise regime and novel
stimulation has been shown to improve fluid intelligence [28].
Lastly, group exercise increases socialization, and higher levels
of social activities are associated with higher levels of cognitive
functioning [10,11,15]. Any or all of these factors may have
facilitated the cognitive improvement of the participants.

The study was limited because of the small sample size and lack
of control group. Given the age of our participants it is not likely the
improvements were due to maturation. However, without a control
group, we cannot determine which of the three or combination
of the three factors discussed previously may have contributed
to the change in cognitive functioning. Future research using a
comparison group of individuals doing YogaFit® and Zumba® Gold
alone rather than in a group, a group completing the exercises
together, a group using exercises they have previously used, and a
control group would help discern how much socializing, exercise,
and novel activities each contribute to improving mental facilities.
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