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Abstract
As people age the risk of cognitive dysfunction, cardiovascular disease, musculoskeletal disability and injuries from falls greatly increases.
Interventions that can help reduce the risk in all four areas can save lives, improve quality of life, and save medical care costs. The purpose of
this study was to examine the physical benefits of Les Mills BODYPUMP® vs. YogaFit® training for fifty-five minutes, three days a week for eight
weeks on sedentary adults aged 50 to 70. The YogaFit® group consisted of 6 males (59.83+5.63) and 23 females (57.35+ 4.79) while the Les
Mills BODYPUMP® group consisted of 6 males (56.33+4.32) and 17 females (57.06+5.528). An ANOVA analysis revealed statistically significant
differences in fitness performance scores between the two groups, F (30, 19) = 2.14, p < .05; Wilk’s Λ = 0.228, partial η2 = .77. The results of the
Bonferroni post-hoc test, between groups for pre-training and post-training measures are described in Table 1. The results of this study indicate
that in a sedentary population, not only does performing exercise improve fitness but the use of the Les Mills BODYPUMP® classes shows significant
improvements in strength and flexibility related measures when compared with those who perform YogaFit® training.
Table 1: ANOVA Results M = Mean, Yoga represents YogaFit® Style Training, BP = Les Mills BODYPUMP®, M Y-BP = Mean Difference, SE
= Standard Error of the Mean, P = Level of significance.
Measure
Body Mass
Resting Heart
Chair Stand
Arm Curls
Back Scratch
Step Test
Sit and Reach
EOSS
ECSS
EOFS
ECFS

Pre-Test

Post-Test

Pre-Test

Post-Test

M

M Yoga

M Yoga

M BP

M BP

Y-BP

185.68

180.44

194.06

188.15

2.346

80

75.93

Rate

82.67

80.56

SE

P Value

1.981

0.65

1.434

0.001**
0.173

14.12

16.59

14.48

19.58

-3.385

0.371

0.000**

-4.79

-1.86

-4.44

-1.88

-2.57

1.181

0.034*

16.15

22.06

107.62

116.03

85.88

87.26

77.3

78.71

-1.21

83.79
62.33

Keywords: Les Mills BODYPUMP®; YogaFit®

18.19

26.15

-6.5

107

125.19

-11.558

89.5

88.46

-0.731

78.41

79.31

2.56

-0.16

86.03

86.66

65.65

61.25
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2.08

87.27
64.92

-3.221
-0.5

-0.962
-4.5

0.451

0.000**

1.878

0.000**

1.164

0.533

0.809
1.034
0.798
1.73

0.000**
0.631
0.234

0.012*
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Introduction
The population of people over the age of 50 years in the
United States is growing rapidly; as people age the risk of cognitive
dysfunction, cardiovascular disease, musculoskeletal dysfunction
and injuries from falls greatly increases [1]. Interventions that
can help reduce the risk in all of the aforementioned areas can
potentially save lives, improve life quality, and save medical care
costs [2-4]. There are a growing number of studies that explore the
effects of different types of exercise on physical and cognitive health
and physical fitness. However, there are few studies in the literature
that provide a comparison of specific activities on physical and
cognitive abilities.
Over the past three decades there has been an increase in type
and number of group exercise activities in fitness centers and active
aging communities. Les Mills BODYPUMP® and YogaFit® are two
popular exercise programs appropriate for the 50 to 70-year-old
population. Les Mills BODYPUMP® is a choreographed group
strength training class. YogaFit® integrates the practice of yoga
and traditional fitness movement in a program designed to increase
muscle strength, endurance and flexibility while improving balance.

A review of the literature provides evidence that strength
training has many health-related benefits, including decreasing risk
to all causes of mortality, fewer cardiovascular events (e.g. heart
attack and stroke), improved body composition, better glucose
metabolism and insulin sensitivity, and lower blood pressure in
persons with prehypertension and hypertension [5]. There are
a wide variety of group and individual strength training options.
One group strength training exercise program that has grown in
popularity is Les Mills BODYPUMP®, a barbell class based on 10
tracks, each focusing on a different muscle group. The claimed
benefits of Les Mills BODYPUMP® is improvement in strength
and endurance of major muscle groups and an energy expenditure
of up to 600 kcals per session. [6] also showed that BodyPump is
as effective as heavy load resistance training at burning calories,
300kcal per session. [7] studied the effects of a 12-week Les Mills
BODYPUMP® training on neuromuscular fitness and concluded
that Les Mills BODYPUMP® training may significantly improve
maximal muscle strength of lower limbs. The investigators
reported that the training program did not seem to improve aerobic
running fitness. [8] studied the chronic responses to Bodymax, a
group fitness training using low-intensity exercises with 1 to 5 Kg
free weights and barbells and 36 repetitions per set. After 12 weeks
on this training regimen, the women increased muscular strength
and lowered skinfold thickness.
Pfitzinger [9] studied aerobic consumption and energy
expenditure in body pump. The researchers defined body pump
as a choreographed strength-training program with low resistance
and high repetition to overload the muscles. Results suggested that
body pump provides a low stimulus to improve aerobic capacity
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and should not be used as the only method of cardiovascular
exercise. However, the research reported that body pump produces
a significant caloric expenditure and may also provide other fitness
benefits such as muscular body mass increase and maintenance of
body composition. [10] reported that body pump class responses
were below that necessary to elicit an aerobic-training effect and
were lower than responses previously reported with circuit weight
training. These articles did not specify as to whether body pump
was the Les Mills BODYPUMP® program.
A review of the literature also supports the health and fitness
benefits of yoga. Yoga as an alternative medical therapy is an
emerging trend. Fourteen million people in the United States have
had a doctor or a therapist suggest yoga as a therapeutic tool and
45% of adults surveyed believe yoga is a beneficial adjunct therapy
for traditional medical treatment [11].

A review of yoga research indicated improvement in gait, increase
in upper and lower body flexibility, increased lower body strength
and weight loss [12]. [13] examined studies comparing effects of
yoga and exercise and found yoga to be as effective or better than
exercise at improving a variety of health-related outcome levels,
including heart rate variability, blood glucose, blood lipids, salivary
cortisol, and oxidative stress. Yoga seemed to do better at relieving
physical symptoms and perception of stress. Boehde [14] compared
subjects who performed an average of about 21 hours of hatha yoga
classes with a sedentary control group. At the end of the 8-week
study period, the yoga group showed significant improvements
in flexibility, balance and muscular endurance compared with the
controls. Researchers who examined the fitness-related benefits of
hatha yoga studied 10 untrained subjects who had no experience
with yoga. The subjects participated in hatha yoga twice a week.
After 8 weeks, the subjects showed significant improvements in
upper and lower-body muscular strength, endurance and flexibility;
there was no statistically significant change in body composition
or pulmonary function. Unfortunately, this trial lacked a control
group, had a relatively short training period and drew from a small,
homogeneous sample [15].
The purpose of this study was to determine effects of YogaFit®

and Les Mills BODYPUMP® on muscle strength, endurance and
flexibility, cardiovascular endurance, balance, weight loss and body
composition of sedentary adults aged 50 to 70. The study results
may also help to determine which exercise program, Les Mills
BODYPUMP® or YogaFit® may result in greater improvement in
muscle fitness, cardiovascular fitness, balance, and body mass in
adults aged 50 to 70 years of age.

Methods
Subjects

Experimental Les Mills BODYPUMP® and YogaFit®
Sessions: Les Mills BODYPUMP® and YogaFit® classes were
offered for fifty-five minutes on five days of the week to make
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attendance of three classes per week more convenient and
accessible to research participants. Only those individuals who met
the attendance requirement of attending three sessions a week at
least 8 of the 10 weeks were included in the results of this study.

YogaFit® class participants were given the option of executing
poses seated in a chair or standing and on the floor on a yoga mat,
or a mix of the two. The intensity and complexity of poses from
YogaFit® Level 1 and YogaFit® Seniors were used throughout
the study. The complexity and intensity were gradually increased
over the eight-week period. 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. Both instructors had completed YogaFit® Level 1 and
YogaFit® Seniors training.

Les Mills BODYPUMP® is the original LES MILLS™ barbell class.
The BODYPUMP® formula is the rep effect which focuses on low
weight loads and high repetition movements designed to burn fat,
gain strength and quickly produce lean body muscle conditioning.
The research participants completed modified BODYPUMP® 84
during the eight-week program.
Les Mills BODYPUMP® is an intense workout. Due to the
participant’s low level of fitness and the limited skill and experience
of the participants, modifications were implemented to ensure
safety and program adherence. The modifications applied for all
participants included slowing the tempo of the music, reducing
the number of sets, reducing the number of tempo changes for the
exercises, omission of overhead presses or cleans, and elimination
of jump squats during the lunge track. The alternate core track
was used. Modifications modeled as an option for BODYPUMP®
84 sessions included using plates only or the bar with no weights
for all tracks, using the wall for balance for lunges during the lunge
track, and push-ups against the wall instead of on the floor for
the shoulders track. Level options were modeled and cued by two
instructors during each workout to provide a high level of safety
and effectiveness.

Assessment

The population of the United States is living well into their
8th and 9th decades of life and delaying or preventing the onset
of physical frailty is an increasingly important goal. Rikli and
Jones [16] developed a functional fitness test for communityresiding older adults to provide a means of measuring the key
physiological parameters that support functional mobility in older
adults. Reliability R = .80 - .95 and validity R =.61 - .82 has been
established for all test parameters. The measures that will be used
in this study include the chair stand for lower body strength, the
arm curl for upper body strength, the 2 minute step in place test to
measure aerobic endurance, the chair sit-and-reach for lower body
flexibility, the back scratch for upper body flexibility, and the upand-go for agility/dynamic balance [17]. The physical assessments
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of Rikli and Jones Senior Functional Fitness Test were used due to
the level of fitness and age of the population recruited for the study.
Three cognitive tests: Stroop Test, Beck’s Depression Inventory and
Benton Test were given as a baseline prior to class participation
after the eight-week training. The physical assessment results will
be addressed in this article.

The chair stand test is similar to a squat test to measure leg
strength and endurance. A straight back folding chair without
armrests (seat 17 inches/44 cm high) was placed against the wall for
safety while the subject completed the chair stands for 30 seconds.
The subject was instructed to sit in the middle of the seat, with feet
shoulder width apart, flat on the floor. The arms were crossed at
the wrists and held close to the chest. The subject stood completely
up from the sitting position and then sat completely back down as
many times as possible for 30 seconds. This was monitored visually
by the investigator who counted the total number of complete chair
stands (up and down equals one stand). If the subject completed a
full stand from the sitting position when the time was elapsed, the
final stand was counted in the total.

The Arm Curl test is a test of upper body strength and endurance.
A 5-pound weight was used for women and an 8-pound weight was
used for men. The subjects were instructed to do as many arm curls
as possible in 30 seconds. This test was conducted on the dominant
arm side (or stronger side). The subject sat on the chair without
armrests, holding the weight in the hand using a suitcase grip (palm
facing towards the body) with the arm in a vertically down position
beside the chair. The upper arm was braced against the body so
that only the lower arm was moving. The subject curled the arm
up through a full range of motion, gradually turning the palm up
(flexion with supination). As the arm was lowered through the full
range of motion it returned to the starting position. The arm must
be fully bent and then fully straightened at the elbow for one arm
curl. The investigator visually observed and counted as the subject
repeated the action as many times as possible within 30 seconds.
The 2 Minute Step in Place was used to measure aerobic
endurance. Tape was used for marking the wall midway between
the patella (kneecap) and iliac crest (top of the hip bone) as the

subject stood up straight next to the wall. The subject then marched
in place for two minutes, lifting the knees to the height of the tape.
Resting and holding on to the wall was allowed. The investigator
observed and counted the number of steps for two minutes.

The Chair Sit and Reach Test was used to measure lower body
flexibility. The subject sat on the edge of a chair (placed against a
wall for safety). One foot remained flat on the floor. The other leg
was extended forward with the knee straight, heel on the floor,
and ankle bent at 90°. One hand was placed on top of the other
with tips of the middle fingers even. The subject was instructed to
inhale, and then while exhaling, to reach forward toward the toes by
bending at the hip with the back straight and head up. The subject
was instructed to avoid bouncing or quick movements, and to never
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stretch to the point of pain. The knee was kept straight and held for
2 seconds. The distance between the tip of the fingertips and the
toes was measured. If the fingertips touch the toes, then the score is
zero. If they do not touch, the distance between the fingers and the
toes was measured as a negative score. If the fingers reach beyond
the toes the distance was measured as a positive score. The subject
performed two trials and the best of two was documented.

The Back-Scratch Test assesses general shoulder range of
motion by measuring how close the hands can be brought together
behind the back. This test is done in the standing position. The
subject placed one hand behind the head and back over the shoulder
while then reaching as far as possible down the middle of their
back with the palm touching their body and the fingers directed
downwards. The other arm was placed behind the back with the
palm facing outward and fingers upward. The subject reached up as
far as possible attempting to touch or overlap the middle fingers of
both hands. The investigator directed the subject so that the fingers
were aligned and measured the distance between the tips of the
middle fingers. If the fingertips touched, then the score was zero. If
they did not touch, the distance between the fingertips (a negative
score) was measured. If they overlapped the amount of the overlap
was measured (a positive score).
The up-and-go test was used to measure agility/dynamic
balance [17]. The up-and-go test is performed by having the subject
stand from a seated position, walk to a designated point eight feet
away and return to the seated position as quickly as possible. Body
Composition and Body Weight were measured with the Tanita,
a professional body composition analyzer that measures body
weight, body fat percentage, and lean body mass. The thermal
printer printed the report for subject records. The Tanita’s patented
“foot-to-foot” BIA technology is designed to make internal body
composition measurement a fast and accurate procedure.
The Clinical Test of Sensory Integration of Balance on the
Humac Norm Balance System (modified Wii Balance Board) was
used to assess the subject’s ability to integrate the vision, vestibular,
and somatosensory systems to balance the body. The test was
performed by the investigator on a firm surface and a foam surface
with eyes open and eyes closed.

Statistical Analyses
Results

Data management: Data was analyzed using IBM® SPSS
Statistics version 2.1. The level of significance was set apriori at p
< 0.05. A repeated measure MANOVA was used to analyze between
group differences as well as a Paired Samples T-Test to analyze
within group differences.
Participants were recruited through television, radio, Minot
Public School email system, Minot State University campus
announcements, and social networking. Fifty-two participants
mean age 57.42+5.031 who received medical clearance, completed
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an informed consent form, and agreed to participate for eight weeks
in either YogaFit or Les Mills BodyPump group exercise classes
three days a week for fifty-five minutes were assigned to either the
YogaFit or Les Mills BodyPump group exercise training. Assignment
was based upon personal preference of the participant. Those who
did not have a preference were randomly assigned to either group.
Because some participants would not participate unless assigned
to a particular group, it was decided it was better to have a larger
sample size than to maintain strict random assignment. The
YogaFit group consisted of 6 males (59.83+5.63) and 23 females
(57.35+4.79) while the Les Mills BodyPump group consisted of
6 males (56.33+4.32) and 17 females (57.06+5.528). In order to
qualify for the research, participants either did not exercise or
exercised sporadically (week on, week off; month on month off;
once a week). This study was approved by the Institutional Review
Board of Minot State University. Two participants in the Les Mills
BodyPump group dropped out of the study and four were sick on
the day of the post-test. Two in the YogaFit group dropped out of
the study due to their own or family illnesses.

Between Group Results

In order to answer the question as to whether one exercise
type was related to greater improvement and whether gender was
a factor a three-way MANOVA was used. The three-way interaction
was not significant. The results of the MANOVA indicated a
significant interaction between groups and pre and post exercise
(p=.022). The interaction effects appear to be significant between
the groups pre and post tests for arm curls (p = .000), chair (.001);
and Wii Humac Balance eyes open sway on a foam surface (p =
.034). Compared to the YogaFit group, the Les Mills BodyPump
group increased their performance on the chair stand (pre M=14.79
post M=19.58, YogaFit pre M=14.31, post M=16.72) and arm curls
(pre M=18.71, post M=26.46, YogaFit pre M=16.66, post M=22.17).
The YogaFit group improved more than the Les Mills BodyPump
group on the Wii Humac Balance eyes open Sway on a foam surface
(pre-M=77.00, post M=78.55, Les Mills Body Pump Pre-M=79.04,
post M=79.42.

Within Group Results

Yoga participants showed a significant increase in the number
of repetitions performed during the chair stand test (t(32)=-5.937,
p<.000), a significant decrease in resting heart rate (t(29)=2.113,
p<.043), significant increase in the number of repetitions
performed during the arm curl test (t(32)=-11.062, p<.000), and
a significant increase in lower body flexibility during the chair sit
and reach test (t(32)=--2.771, p<.009). There were no significant
changes in body weight and upper body extremity flexibility,
Les Mills BODYPUMP® participants showed a significant
increase in the number of repetitions performed during the
chair stand test (t(26)=-9.186, p<.000), a significant increase
in the number of repetitions performed during the arm curl test
(t(26)=-11.551, p<.000), a significant increase in lower extremity
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flexibility during the chair sit and reach test (t(26)=-6.030, p<.000),
a significant increase in upper body flexibility during the back
scratch test (t(26)=-2.618, p<.015), and a significant decrease in
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body weight ((t(26)=2.139, p<.042). There were no significant
changes in resting heart rate [Tables 1&2], [Figures 1-8].

Table 2: Pair T-Tests Comparison of Pre-Test and Post-Test Measures of Dependent Variables.

Yoga

Body Pump

Dependent Variable

t

df

p

Resting Heart Rate

2.113

29

0.043

Chair Stand

-5.937

32

0

Arm Curls

-11.062

32

0

Back Scratch

-0.683

32

0.5

Two-Minute Step Test

-2.771

32

0.009

8 foot up-and-go

0.747

32

0.461

Chair Sit-and-Reach

-2.771

32

0.009

Body Mass

1.786

32

0.084

EOSS

-0.848

31

0.403

ECSS

0.249

31

0.805

EOFS

-1.423

31

0.165

ECFS

-1.673

31

0.104

Resting Heart Rate

0.022

24

0.983

Chair Stand

-9.186

26

0

Arm Curls

-11.551

26

0

Back Scratch

-2.618

26

0.015

Two-Minute Step Test

-4.739

26

0

8 foot up-and-go

1.287

26

0.21

Chair Sit-and-Reach

-6.03

26

0

Body Mass

2.139

26

0.042

EOSS

1.632

25

0.115

ECSS

-0.611

25

0.547

EOFS

-0.08

25

0.936

ECFS

-2.087

25

0.047

Note: Levels of significance were set a priori at p = .05.

Figure 1: Impact of exercise on Body Mass YogaFit® participants did not show a significant change in body mass (t (32) =1.786, p<.084)
during the ten-week study. Les Mills BODYPUMP® participants did show a significant decrease in their body mass (t (26) =2.139, p<.042).
BODYPUMP® participants averaged a 2.68 % decrease in body mass.
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Figure 2: Impact of Exercise on Resting Heart Rate YogaFit® participants showed a significant decrease in resting heart rate (t (29) =2.113,
p<.043). Les Mills BODYPUMP® participants did not show a significant change in their resting heart rate (t (24) =.022, p<.983).

Figure 3: Impact of Exercise on Lower Body Muscular Endurance YogaFit® participants showed a significant increase in the number of
repetitions performed during the chair stand test (t(32)=-5.937, p<.000) as well as Les Mills BODYPUMP® (t(26)=-9.186, p<.000). Both groups
improved lower body strength during this ten-week study with overall results showing significant differences between pre-test and post-test
measures (p<.000).

Figure 4: Impact of Exercise on Upper Body Muscular Endurance YogaFit® participants showed a significant increase in the number of
repetitions performed during the arm curl test (t(32)=-11.062, p<.000) as well as Les Mills BODYPUMP® (t(26)=-11.551, p<.000). The
Yoga and Les Mills BODYPUMP® exercise groups improved upper body muscular endurance during this ten-week study with overall results
showing significant differences between pre-test and post-test measures (p<.000).
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Figure 5: Impact of Exercise on Lower Extremity Flexibility YogaFit® participants did show a significant increase in lower extremity flexibility
during the chair sit and reach test (t(32)=-2.771, p<.009), while the Les Mills BODYPUMP® did show a significant increase in lower extremity
flexibility during the chair sit and reach test (t(26)=-6.030, p<.000). The ten-week study did help to improve both groups’ lower body flexibility
with overall results showing improvements from pre-test to post-test (p<.000) measures.

Figure 6: Impact of Exercise on Upper Extremity Flexibility YogaFit® participants did not show a significant increase in upper body flexibility
during the back-scratch test (t (32) =-.683, p<.500). Les Mills BODYPUMP® did show a significant increase in upper body flexibility during the
back-scratch test (t (26) =-2.618, p<.015). When combining both groups the results show improvements in upper body flexibility during the
ten-week study (p<.034).

Discussion and Practical Application
Age related decline in health and fitness related components
are documented [18]. The decline in strength and balance have
been associated with an increased risk in falls which may lead
to increased health care costs and a decrease in the likelihood of
a person’s ability to stay living independently [19-20]. Studies
exploring a variety of resistance training options indicate an
increase in both strength and flexibility in an older population. A
study investigating the effect of low-intensity resistance training
on muscular size and strength where resistance exercises were
performed on an isotonic leg extension machine to strengthen knee
extensor muscles followed with a short rest period with middle-

aged women found significant changes in muscular strength and
hypertrophy of the hip flexor muscles [21]. Another study using a
10-week resistance training program with selectorized equipment
with elderly women, age 62 to 78 years of age, concluded that
weight training without stretching exercises increases flexibility
in elderly women [22-23] showed significant improvements in
upper and lower body strength were reported in a study of 65 to
93-year-olds who participated in group exercise one time a week
and home exercise two times per week for 16 weeks using TheraBand resistive bands. The current study evaluated two different
modes, Les Mills BODYPUMP® and YogaFit®, of exercise utilizing
a sedentary population between 50 to 70 years of age. Like [23]
this study also found that upper and lower body strength can be
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positively impacted by resistance training. Both studies utilized
the arm curl and chair stand as upper and lower extremity
strength measurements, respectively. The findings also align with
[15] conclusions that upper and lower extremity strength can be
improved through YogaFit® training.

During the course of this 10-week study the YogaFit® group
had a statistically significant body mass decrease as the Les Mills
BODYPUMP® did not despite research findings that BodyPump
exercise may burn up around 300kcal per session [6]. The weight
loss in the YogaFit® group was accomplished despite the fact that
this study did not attempt to change diet. The current research is
aligned with findings by other studies where participants in yoga
practice have had a decrease in weight during the course of the
studies [24-25].
Significant differences in resting heart rate between pre to
post-test measures in the YogaFit® group were found even though
alternative yoga poses were utilized to assist individuals who were
not able to perform standing level poses, while at the same time
there was not a significant difference in resting heart rates of the
Les Mills BODYPUMP®. The findings of the current study concur
with a meta-analysis examining different modes of exercise and
sport that yoga practice has the ability to decrease resting heart
rate [26].

In contrast to the findings of the yearlong study by [27]
regarding the use of yoga and calisthenics to increase flexibility
in a population of individuals over the age of 60 where a greater
increase in flexibility was seen in the yoga group, the current
study showed significant differences in flexibility in the Les Mills
BODYPUMP® group but not the YogaFit® group. Both groups in
the current study did show improvements in the upper and lower
extremity flexibility, however, the Les Mills BODYPUMP® group
had increases in both upper and lower body that were statistically
significant whereas the YogaFit® group only experienced a
significant difference in lower extremity flexibility.
When comparing balance as measured on the Humac Balance
system with different testing conditions, eyes open versus eyes
closed performed on a foam surface as well as on a sturdy surface,
balance improved significantly with eyes open and closed when on
a foam surface when looking at overall comparisons but not within
each group. This indicates that training with either mode of exercise
may be beneficial to improve balance in untrained individuals as
has been seen in previous research [28-29].
Research indicates that individuals who exercise throughout
life tend to preserve muscle or mitigate age-related muscle decline
[30]. The practical implications of the current study indicate that
individuals who performed Yogafit® or Les Mills BODYPUMP®
improved strength indicating that multiple modes of exercise can
be effective in stimulating muscle activity. Yogafit® poses can be
utilized and positive changes are seen in body mass and resting
heart rate meaning that individuals unable to do a high intensity
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aerobic exercise or advanced level yoga programs may still achieve
meaningful changes in health-related fitness.

Acknowledgment
None.

Conflict of Interest
No conflict of interest.

References

1. Administration on Aging document Older Americans (2012) Key
Indicators of Wellbeing accessed on July.

2. Bherer L, Erickson KI, Liu Ambrose T (2013) A review of the effects of
physical activity on cognitive and brain functions in older adults. J Aging
Res 2013: 657508.
3. Warburton DER, Nicol CW, Bredin SSD (2006) Health benefits of physical
activity: the evidence. CMAJ 174(6): 801-809.

4. Judge JO, Lindsey C, Underwood M, Winsemius D (1993) Balance
improvements in older women: effects of exercise training. Phys Ther
73: 254-262.
5. Garber CE, Blismer B, Deschenes MR, Franklin BA, Lamonte MJ, et al.
(2011) Quantity and quality of exercise for developing and maintaining
cardiorespiratory, musculoskeletal, and neuromotor fitness in
apparently healthy adults: guidance for prescribing exercise. Med Sci
sports Exerc 43(7): 1334-1359.

6. Rustaden A, Gjestvang C, Bo K, Haakstad L, Paulsen G (2020) Similar
Energy Expenditure During Body Pump and Heavy Load Resistance
Exercise in Overweight Women. Front Physiol 11: 570.

7. Greco CC, Oliveira AS, Pereira MP, Figueira TR, Ruas VD, et al. (2011)
Improvements in Metabolic and Neuromuscular Fitness after a 12-Week
BODYPUMP® Training. J Strength Cond Res 25: 3422-3431.
8. O Connor TE, Lamb LK (2003) The effects of bodymax high-repetition
resistance training on measures of body composition and muscular
strength in active adult women. J Strength Cond Res 17(3): 614-620.

9. Pfitzinger P, Lythe J (2013) Aerobic consumption and energy expenditure
during body pump. Fitness & Performance Journal 2: 113-120.

10. Stanforth D, Stanforth P, Hoemeke M (2000) Physiologic and metabolic
responses to a body pump workout. Journal of Strength and Conditioning
Research 14: 144-150.
11. Macy D (2008) Yoga in America. Yoga Journal Media Release.

12. Roland K, Jakobi J, Jones G (2011) Does yoga engender fitness in older
adults? A critical review. J Aging Phys Act 19: 62-79.
13. Ross A, Thomas S (2010) The health benefits of yoga and exercise: a
review of comparison studies. J Altern Complement Med 16(1): 3-12.

14. Boehde DD, Porcari JP, Greany J (2005) The physiological effects of 8
weeks of yoga training. J Cardiopulm Rehabil 25: 290.
15. Tran M, Holly R, Lashbrook J, Amsterdam EA (2001) Effects of Hatha
Yoga Practice on Health-Related Aspects of Physical Fitness. Prev Cardol
4(4): 165-170.

16. Rikli R, Jones CJ (1999) Development and validation of a functional
fitness test for community-residing older adults. Journal of Aging and
Physical Activity 7: 129-161.

17. Rikli R, Jones CJ (1999) Functional fitness normative scores for
community-residing older adults, ages 60-94. Journal of Aging and
Physical Activity 7: 162-181.

18. Goodpaster BH, Park SW, Harris TB, Kritchevsky SB, Nevitt M, et al. (2006)
For the Health ABC Study, The Loss of Skeletal Muscle Strength, Mass,
and Quality in Older Adults: The Health, Aging and Body Composition
Study. The Journals of Gerontology 61(10): 1059-1064.

Citation: Terry F Eckmann, Heather L Golly and Vicki Michels. Benefits of Les Mills BODYPUMP® vs YogaFit® Training on Sedentary
Adults Age 50 to 70. W J Yoga Phys Ther & Rehabil 2(4): 2021. WJYPR.MS.ID.000544. DOI: 10.33552/WJYPR.2021.02.000544.

Page 8 of 9

World Journal of Yoga, Physical Therapy and Rehabilitation

Volume 2-Issue 4

19. Bas Aslan U, Cavlak U, Yagci N, Akdag, B (2007) Balance performance,
aging and falling: A comparative study based on a Turkish sample. Arch
Gerontol Geriatr 46(3): 283-292.

25. Rioux J, Ritenbaugh C (2013) Narrative Review of Yoga Intervention
Clinical Trials Including Weight-related Outcomes. Altern Ther Health
Med 19(3): 32-46.

21. Takarada Y, Ishii N (2002) Effects of low-intensity resistance exercise
with short interest rest period on muscular function in middle-aged
women. J Strength Cond Res 16(1): 123-128.

27. Farinatti P, Rubini E, Silva E, Vanfraechem J (2014) Flexibility of the
Elderly after One-Year Practice of Yoga and Calisthenics. Int J Yoga
Therap 24 (1): 71-77.

20. Nikitovic M, Wodchis WP, Krahn MD, Cadarette SM (2013) Direct healthcare costs attributed to hip fractures among seniors: a matched cohort
study. Osteoporos Int 24(2): 659-669.

22. Barbosa A, Santarem J, Filho W, Marucci M (2002) Effects of resistance
training on the sit-and-reach test in elderly women. J Strength Cond Res
16(1): 14-18.
23. Fahlman M, McNevin N, Boardley D, Morgan A, Topp R (2011) Effects of
Resistance Training on Functional Ability in Elderly Individuals. Am J
Health Promot 25(4): 237-243.

24. Ross A, Brooks A, Touchton Leonard K, Wallen G (2016) A Different
Weight Loss Experience: A Qualitative Study Exploring the Behavioral,
Physical, and Psychosocial Changes Associated with Yoga That Promote
Weight Loss. Evid Based Complement Alternat Med 2016: 2914745.

26. Reimers A, Knapp G, Reimers C (2018) Effects of Exercise on the Resting
Heart Rate: A Systematic Review and Meta-Analysis of Interventional
Studies. J Clin Med 7(12): 503.

28. Polsgrove M J, Eggleston BM, Lockyer RJ (2016) Impact of 10-weeks of
yoga practice on flexibility and balance of college athletes. Int J Yoga
9(1): 27-34.
29. Lee IH, Park SY (2013) Balance improvement by strength training for the
elderly. J Phys Ther Sci25(12): 1591-1593.

30. Zampieri S, Pietrangelo L, Loefler S, Fruhmann H, Vogelauer M, et al.
(2015) Lifelong physical exercise delays age-associated skeletal muscle
decline. J Gerontol a Biol Sci Med Sci 70(2): 163-173.

Citation: Terry F Eckmann, Heather L Golly and Vicki Michels. Benefits of Les Mills BODYPUMP® vs YogaFit® Training on Sedentary
Adults Age 50 to 70. W J Yoga Phys Ther & Rehabil 2(4): 2021. WJYPR.MS.ID.000544. DOI: 10.33552/WJYPR.2021.02.000544.

Page 9 of 9

