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The Effects of Weight Bearing Yoga Training on the Bone
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This study was a preliminary report to investigate the effects of the weight bearing yoga training on
both bone resorption marker and the quality of life of the postmenopausal women.

The samples were recruited by the purposive sampling from the female Chulalongkorn University
staff aged between 50-60 years. The subjects were divided into two groups: experimental group and control
group. The baseline demographic data, the bone resorption marker (�-CrossLaps), the bone formation marker
(P1NP) and quality of Life (SF-36) data were collected. The experimental group attended the 12-week
weight-bearing yoga training 3 days a week, 50 minutes a day while the control group lived their normal
lives. After 12th week, the data collections were repeated in both groups.

The experimental group (19 subjects, the mean age 54.320 yrs) and the control group (14 subjects,
the mean age 54.430 yrs) were recruited. The mean ultrasound BMD of both heels in both groups showed no
osteopenia or osteoporosis. After the 12-week training, the mean bone resorption marker (�-CrossLaps) of the
experimental group reduced from 0.464 to 0.339 ng/ml (-26.939%) whereas the control group reduced from
0.389 to 0.386 ng/ml (-0.771%). There was a significant difference (p < 0.05). The mean of the bone formation
markers (P1NP) in the experimental group reduced from 55.393 to 42.401 ng/ml (-23.454%) and the bone
formation markers (P1NP) in the control group reduced from 61.903 to 44.832 ng/ml (-27.577%). In the area
of the life quality measurement of both groups, the data obtained from the medical outcomes study short-form
survey (SF-36) showed that there were significant differences at 0.05 levels for the physical functioning,
bodily pain, general health, and vitality. The variance of percentage change value of the experimental group
increased to +25.299, +16.565, +15.309, and +21.056. The variance of percentage change value of the
control group increased to+12.946, -1.221, -9.303 and +2.291.

The weigh-bearing yoga training had a positive effect on bone by slowing down bone resorption
which was a very essential indicator for human health because it reduced the osteoporosis risks in the
postmenopausal women. Additionally, yoga training promoted better quality of life.
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When women approach their postmenopausal
age, the risk of osteoporosis increases. The multiple
risks of the postmenopausal osteoporosis were
identified by estrogen deficiency(1), smoking(2),
exercise and dietary calcium intake(3), etc. The patho-
physiology of bone loss in the menopausal women

may result from the increase of bone resorption
and the decrease of bone formation. It is very well-
accepted that weight-bearing exercises such as weight
training, aerobic dance, jogging, walking and tai chi are
beneficial for the bone health. However, the successful
outcomes really depend on both health limitations of
each postmenopausal woman and the kind of exercise
she likes to perform.

According to the analysis of the yoga
training’s positions and movements, there are some
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positions and movements that weight-bearing through
bones and joints positively affect the physical
and mental health of the postmenopausal women.
Those mentioned positions and movements are: Tree
Pose, Downward Facing Dog Pose, Warrior III Pose,
Triangle Pose, and Half Moon Pose. Nevertheless,
research focusing on weight-bearing yoga training
that contributes to the benefit of the bone health has
not been widely studied. Therefore, this research is
designed to investigate the effects of weight-bearing
yoga training not only on both bone resorption and
bone formation markers in the postmenopausal women
but also on the change of life quality.

Material and Method
Subjects selection and criterion

The research design of this study was a
quasi-experimental research. The population of this
study was the female Chulalongkorn University staff
who volunteered to participate. The inclusion criteria
were as follows: healthy postmenopausal women
at the age of 50-60 years old, no smoking and no
alcoholic drinking, no hormonal replacement therapy
(HRT), drinking tea or black coffee not more than 2
standard cups per day (250 cc/cup), doing exercise not
more than twice per week, no osteoporosis (BMD not
less than -2.5 SD). Subjects would be excluded if
they did not continuously join the program or were
injured or sick during the experiment. The subjects
were categorized into the experimental group or the
control group by the purposive selection.

Instrument
The selection instruments were a subject

selection form, a questionnaire about health, and the
SAHARAR BMD to measure the heel bone density
(BMD).

The experimental instrument was the weight
bearing yoga training program that developed the
postures (asana) of yoga practice steps purposely for
integrating physical and mental fitness along with the
movements of the external organs and the breathing
rhythms. Each posture had certain effects on pressing
weight through the alignment of arms, legs, bones, and
joints appropriately.

The testing instruments were the Hitachi
Elecsys 2010 automatic hormone analyses machine from
Japan, β-CrossLaps and P1NP biochemical testing of
Roche Diagnostics (Thailand) Co. Ltd., the adapted
medical outcomes study short-form survey (SF-36)(4),
and a diary note taking form.

Methods
Before starting the experiment, the biochemical

bone markers were tested by using the blood test in
order to gain β-CrossLaps (ng/ml) and P1NP (ng/ml)
value. The quality of life data were gained from the
SF-36 questionnaire. The weight-bearing yoga training
programme’s validity was verified by 5 experts and
its reliability was verified by checking the heart rate
of those who were within the criteria but not the
experimental group while practicing this weight-bearing
yoga training program. Then, the instruments were used
to collect the data. Before starting the yoga program,
the experimental and control groups had taken the
pre-test by using the research instruments. After
taking the pre-test, the control group lived their normal
lives while the experimental group started taking the
weight-bearing yoga training program. The first step
of practicing this weight-bearing yoga training, the
experimental group stretched their muscles for 10
minutes before and after the training to avoid the
injury. Subsequently, they followed 3 times of 6 sets of
this developed weight-bearing yoga training program
in 25 degree Celsius room temperature, 50 minutes each
time, 3 times a week for 12 weeks. The experimental
group took either the 16.00-16.50 p.m class or the 17.00-
17.50 p.m. class. However, both experimental and
control groups had to appropriately control their daily
food and drink consumption that may affect on bone
such as tea, coffee, and alcohol. In the meantime, they
had to write down their diaries for 3 months in order to
report thoroughly on their daily behavior. Finally, the
subjects took the post-test.

Statistics
The data were computer-analyzed by using

the mean scores, standard deviation, percentage of
change, and covariance analysis to test the statistical
significance at 0.05 levels.

Results
There were thirty-three subjects participating

in this study. Nineteen of them preferred to take the
weight-bearing yoga training class, i.e. the experimental
group and fourteen of them decided to live their
normal lives, i.e. the control group. Table 1 showed the
demographic data of the experimental group and the
control group. The mean age of both groups was 54
years old and the mean weight was 55 kg. The heel
ultrasound BMD of both groups showed no osteopenia
or osteoporosis. Table 2 showed the results of β-
CrossLaps and P1NP both before and after the training
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of these two groups. Table 3 showed the quality of life
scores by using the SF-36 in both groups.

After the 12-week training, the findings
indicated that the mean scores on the bone resorption
markers (β-CrossLaps) of the experimental and control
groups were significantly different at p = 0.003*.
Moreover, the findings indicated that the percentage
changes on the bone resorption markers variance of
the experiment group reduced to -26.939% and that
of the control group also reduced to -0.771%. The
quality of life of both groups: Physical Functioning
(p = 0.034*), Bodily Pain (p = 0.005*), General Health
(p = 0.011*), and Vitality (p = 0.001*) was significantly
different at.05 level.

Experimental group Control group
         (n = 19) (n = 14)

   The mean + SD The mean + SD

Age (year)     54.320 + 2.926   54.430 + 3.610
Weight (kg)     55.415 + 7.751   55.792 + 8.983
Height (cm)   154.621 + 4.896 156.285 + 4.762
BMD of the right heel      -0.826 + 0.883    -0.728 + 0.886
BMD of the left heel      -0.821 + 0.887    -0.522 + 0.989

Table 1. Subject characteristics Discussion
Biochemical bone markers

The levels of the biochemical bone marker in
both groups especially β-CrossLabs checked after
the end of the 12-week yoga involvement rose up to
the postmenopausal level as a result of the bone
resorption increase. The experimental group’s bone
resorption β-CrossLaps was at 0.339 + 0.141 ng/ml; it
reduced from the base line to -26.939% (Table 2). This
phenomenon implied that the weight-bearing yoga
training could reduce the rate of bone resorption in the
postmenopausal women. This reduction decreased the
risk rate of osteoporosis. This type of yoga program
affected on bone because the postures of this
weight-bearing yoga training, i.e. Tree Pose and
Warrior III Pose (Fig. 1, 2), emphasized appropriately
on weight-bearing through bones and joints of the
postmenopausal women.

When practicing all postures of this program,
the yoga doers had to stand still on only one leg for
bones and joints of that leg to take on the whole body
weight with more leg-muscle contraction to obtain
better balanc. The muscle force certainly had an
affect on bone and led to stimulate the bone cell
working processes in the bone remodeling unit. While
performing, for example. Doward Facing Dog Pose and
Half Moon Pose (Fig. 3, 4) which the upper part of

Fig. 1 Tree pose Fig. 2 Warrior III pose

Fig. 3 Doward facingdog pose Fig. 4 Half moon pose
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of the postures focused on the positions of balancing
the doers’ body that really needed their concentration
which was of great benefit to physical and mental
health. This finding was congruent with the ‘Hatha’
yoga position for adults that statistically increased
health and life quality significantly(11). Yoga was one of
the instruments helping people who suffered from
liver diseases; it also had a statistically significance of
better life quality(12). When considering the percentage
change of all 8 life quality elements in this study, the
experimental group had higher and better percentage
than the control group.

In conclusion, the weight-bearing yoga
training not only had the positive effect on slowing
down the bone resorption but also promoted better
quality of life. In addition, it reduced osteoporosis
risks in postmenopausal women.
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ผลของการฝึกโยคะแบบลงน้ำหนักท่ีมีต่อการสลายมวลกระดูกของสตรีวัยหมดประจำเดือน

มานพ  ภู่สุวรรณ์, ถนอมวงศ์  กฤษณ์เพ็ชร์, พงศ์ศักด์ิ  ยุกตะนันทน์

วัตถุประสงค์: เพื่อศึกษาผลของการฝึกโยคะแบบลงน้ำหนักที่มีต่อการสลายมวลกระดูก และคุณภาพชีวิตของสตรี

วัยหมดประจำเดือน

วัสดุและวิธีการ: เลือกกลุ่มตัวอย่างแบบเจาะคือบุคลากรในจุฬาลงกรณ์มหาวิทยาลัย มีอายุระหว่าง 50-60 ปี

ที ่ผ่านเกณฑ์ การคัดเข้าโดยแบ่งออกเป็นกลุ ่มฝึกโยคะแบบลงน้ำหนัก และกลุ ่มใช้ชีวิตประจำวันตามปกติ

ด้วยความสมัครใจ จากนั้นมีการทดสอบทั้งก่อนและหลังการทดลองคือ การสลายและการสร้างมวลกระดูกด้วย

ขบวนการทางชีวเคมี และคุณภาพชีวิตจากแบบสอบถามมาตรฐานเอสเอฟ 36 โดยมีระยะเวลาการทดลอง

เป็นเวลานาน 12 สัปดาห์ ๆ ละ 3 วัน ๆ ละ 50 นาที

ผลการศึกษา: กลุ่มฝึกโยคะแบบลงน้ำหนักจำนวน 19 คน มีอายุเฉล่ีย 54.320 ปี และกลุ่มใช้ชีวิตประจำวันตามปกติ

จำนวน 14 คน มีอายุเฉล่ีย 54.430 ปี ซ่ึงท้ังสองกลุ่มไม่พบผู้ท่ีมีค่าความหนาแน่นมวลกระดูกท่ีส้นเท้าต่ำกว่า -2.5 SD

และหลังการทดลอง 12 สัปดาห์ พบว่าค่าการสลายมวลกระดูกมีความแตกต่างกันอย่างมีนัยสำคัญทางสถิติ

โดยเปอร์เซ็นต์การเปลี่ยนแปลงค่าการสลายมวลกระดูกของกลุ่มฝึกโยคะแบบลงน้ำหนักลดลง 26.939 เปอร์เซ็นต์

ส่วนกลุ่มใช้ชีวิตประจำวันตามปกติมีเปอร์เซ็นต์การเปลี่ยนแปลงลดลงเพียง 0.771 เปอร์เซ็นต์และค่าการสร้าง

มวลกระดูกไม่พบความแตกต่างกัน สำหรับคุณภาพชีวิต พบว่ามีความแตกต่างกันอย่างมีนัยสำคัญทางสถิติที่ระดับ

0.05 ในด้านของกิจกรรมทางกาย อาการปวดเมื ่อยตามร่างกาย สุขภาพทั ่วไป และความสดชื ่นมีชีวิตชีวา

โดยเปอร์เซ็นต์การเปลี่ยนแปลงของกลุ่มฝึกโยคะแบบลงน้ำหนักมีค่าเพิ่มขึ้น คือ +25.299, +16.565, +15.309 และ

+21.056 เปอร์เซ็นต์ตามลำดับ ส่วนเปอร์เซ็นต์การเปลี่ยนแปลงของกลุ่มใช้ชีวิตประจำวันตามปกติมีค่า +12.946,

-1.221, -9.303 และ +2.291 เปอร์เซ็นต์ตามลำดับ

สรุป: การฝึกโยคะแบบลงน้ำหนักมีผลต่อการชะลอการสลายมวลกระดูกและสามารถลดปัจจัยเสี่ยงของการเกิด

โรคกระดูกพรุนของสตรีวัยหมดประจำเดือนได้ นอกจากนั้นยังช่วยส่งเสริมให้มีคุณภาพชีวิตที่ดีเพิ่มขึ้นอีกด้วย


