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Abstract

Background: Osteoporosisis a skeletal disorder characterized by compromised bone
density that results in an increased susceptibility to fracture.Osteoporosis is a silent
disease if not detected early, fractures may occur without warning because of reduced
bone strength and increased load on the bone at a given time. Purpose of the study:To
compare the effectiveness of aerobic exercise and progressive resisted exercise in
osteoporotic patients Methodology:A total of 28 osteoporotic male and female
individuals were participated who met the inclusion & exclusion criteria and randomly
divided into 2 groups where group-A received progressive resistive exercise and group-
B received aerobic exercises. Exercise was given 3 days a week for six weeks. Outcome
measure was BMD and SF-36 form as pre intervention and post intervention.
Results:progressive resistive exercise and aerobic exercises both showed significant
improvement in BMD & SF-36 conclusion:The conclusion of the study reveals that
the aerobic exercises are more effective in comparison with progressive resisted
exercise
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Introduction
Osteoporosisis a skeletal disorder
characterized by compromised bone
strength that results in an increased
susceptibility to fracture.7 It is estimated
that more than 200 millions people
worldwide currently suffered from
osteoporosis, and the prevalence is

expected to increase with the increasing
lifespan and aging process.3In the United
States alone, an estimated 44 million
individuals (55% of the population older
than 50 years) have low bone mass or
osteoporosis. This number is predicted
to increase to 61.4 million by the year
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2020. Because osteoporosis is seen
mainly as a disease that affects women,
men often go undiagnosed and untreated,
yet men are increasingly at risk for
osteoporotic fractures15. The clinical
relevance of osteoporosis is the dramatic
increase in risk of fracture. More than
1.5 million fractures are associated with
osteoporosis each year. Osteoporo-
ticfracturesare low-trauma fractures that
occur with forces generated by a fall
from a standing height or lower and are
most common at the spine, hip, and
wrist18.It is estimated that one in two
women and one in four men older than
50years of age will suffer from an
osteoporotic related fracture in their
lifetime.5Osteoporosis is a silent disease
if not detected early, fractures may occur
without warning because of reduced
bone strength and increased load on the
bone at a given time. Therefore, much
attention is focused on early prevention,
detection, and treatment of
osteoporosis.15

Women entering menopause face many
challenges regarding their bone health,
especially those with a history of or
current inactivity. Therefore, engaging
the elderly in exercise programs is
necessary to maintain BMD and increase
the quality of life. Most of resistance
exercises have shown a positive effect
on increasing or maintaining BMD in
postmenopausal women21

.

The use of progressive resistance
exercise for the restoration of muscle
power and volume after injury was first
described by delorme in 1945 although

this method of promoting muscular
development had been well known and
used by professional muscle builders for
a very long time.14

On the other hand simple aerobics
exercise like walking, jogging, and
running could provide an important role
in maintaining and or increasing bone
density in women. Although regular
aerobic exercises may improve bone
status and or maintain bone preventing
fractures, relatively vigorous aerobics
,weight bearing or strength training
regimens are even more effective13.

All the above studies implies that
progressive resisted exercises are helpful
in improving BDM in osteoporosis and
in addition aerobic conditioning is also
helpful in osteoporosis so it is a need to
find out the better treatment measure
between progressive resisted exercise
and aerobic exercises to improve BDM
in patients with osteoporosis.

To compare the effectiveness of aerobic
exercise and progressive resisted
exercise in osteoporotic patients.
Functional performance will improve
effectively after aerobic exercise in
comparison with progressive resisted
exercise in osteoporotic patients.

Methods
Twenty eight osteoporotic male and
female individuals were participated in
this study from Dolphin (PG) institute
of medical and natural sciences. All the
Subjectshad age related osteoporosis.(T
score -2.5) and without any cardiac
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problem like myocardial ischemia,
chronic heart failure respiratory problem
like severe pulmonary hypertension.
Study was performed in accordance
with ethical consideration of the
institute and their consent was taken
prior to study. All theparticipants were
divided into two groups using random
assignment where in Group A was given
PRE exercise with vinly ball with straps
and Group B was given aerobic exercise
on treadmill. The study was a six week
study with 3 days in a week. Data was
collected before and after intervention.

Outcome measure: bone density was
measured by Bone densitometer and
quality of life is measured by SF-36 scale

Progressive Resistive Exercises: In
this group specific positioning of the ball
and straps was madeto create the
isometric resistance to accommodate the
neck flexor & extensor,elbow flexor &
extensor, hip flexors, extensors,
abductors and adductors and the ankle
Planter flexor & Dorsiflexor. Prior to
resisted exercises participant did a 5 min
walk and stretch as warm up and a
similar cool down was performed after
the exercise session. Each exercise was
performed twice at the maximum
comfortable resistance against either the
strap or the ball. The duration of each
exercise was 5sec with the patient
exhaling and counting out loud “push 1,
push 2, push 3, push 4,and push 5” to
minimize the valsalva effects while
forcefully contracting the exercised
muscle.A 1 min rest was given following
each exercise including the positioning

of the patient and exercise ball for the
subsequent exercise.Each day, 5 of 10
exercises were be performed,with the
remaining 5 exercises will be performed
on the alternate days. 22Neck flexor &
extensorsubjects was positionedin
Standingand neutral vinyl ball was
positioned in the foreheadregion.Patient
was instructed to hold the vinyl ball
against his/her forehead and asked to
flex/extend the neck with maximal
resistance and hold for 5 seconds. Elbow
flexors&extensor: all the subjects were
positionedin Sitting and vinyl ball was
placed at the anterior aspect of forearm
for flexion and posterior aspect of
forearm for extension. Patient was
instructed to press the vinyl ball and
asked to hold for 5 seconds.Hip flexors:
all the subjects were positionedin Sitting
and the patient was instructed to place
the vinyl ballon the anterior aspect of the
thighwith the help of his or her both hand
and press the vinyl ball against his or
her thigh at the same time patient was
instructed to flex the hip and hold for 5
seconds. Hip extensors: all the patient
was positioned in standing and the vinyl
ball was in the posterior aspect of the
thigh. The patient was instructed to hold
the vinyl ball against his or her   posterior
aspect of thigh with the straps of ball in
front of thighholdingwith his hand and
extend the hip andhold for 5 seconds.Hip
abductor: patients was positioned
insitting and both the hands behind the
neck. The Patient was instructed to place
the vinyl ballbetween the legs and wall
and asked to press the ball in such a way
that it bring his or her one leg outward
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andhold for 5 seconds and other leg
remained in constant position.Hip
adductor: The patient was positioned
same as for hip abductors and vinyl ball
was placed between the knees and the
patient was instructed to press the ball
inwards with both theknees
simultaneously and hold for 5 seconds.
Ankle planter flexors : Position of the
patient was long sitting position and the
foot was facing towards the wall and
patient was instructed to place the vinyl
ballbetween the sole and the wall and
press the vinyl ball against wall and hold
for 5 seconds.

Ankle dorsi flexors: The patient was
positioned in long sitting position and
facing towards the wall. The Patient was
instructed to place the vinyl ball between
the dorsum of the foot and hand and press
the vinyl ball by his or her right hand
and try to dorsiflex the right ankle and
hold for 5 seconds.

Aerobic Exercise: In this group
exercises were divided into 3
components Warm up, Aerobic exercise,
Cool down period. The warm up was
gradual without causing fatigue or
reducing energy stores and a5-10 min of
warm up session of stretching was
given.After completion of warm up
periodof 5-10 minsubmaximal aerobic
exercise program was given on treadmill.
4 sets of exercise were done by the
patients with the rest interval of 1 minute.
The total time duration of each set was
4 minute with a rest interval of 1
minute.After completion of aerobic
exercise 5-10 min cool down session

with stretching were given to the
patient.All the above exercises were
repeated 3 days in a week and for a total
of 6 weeks.

Data Analysis
SPSS version 11.5 was used for data
analysis. Paired t test was done for
analyses the within the group (A and B)
data. Independent t test was done to
compare between the groups.  The
statistical significance was set at 0.05
at 95 % confidence level.

Results
Within Group analysis of SF-36 using
paired sample t-test was showed
significant difference from Pre-
intervention reading to Post-intervention
reading, in both Group-A and Group B
(p=0.001). Similarly same test was done
to compare the data for BMD within the
group showed significant difference in
bothWithin Group A and Group B

Independent t-test was done to compare
effect of exercises for SF-36 and BMD
between the Groups and showed no
significant difference on pre and post
intervention (p=0.106), (p=0.267)
respectively.

Discussion
Osteoporosisis a skeletal disorder
characterized by compromised bone
strength that results in an increased
susceptibility to fracture.Because
osteoporosis is seen mainly as a disease
that affects women, men often go
undiagnosed and untreated, yet men are
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increasingly at riskfor osteoporotic
fractures. The clinical relevance of
osteoporosis is the dramatic increase in
risk of fracture. Therefore, much
attention is focused on early prevention,
detection, and treatment of osteoporosis.
So the purpose of the present study was
to compare the effects of aerobic exercise
and progressive resisted exercise in
osteoporotic patients. The results of the
study indicated that there was more
improvement of bone density in aerobic
exercise when compared to isometric
exercises (mean were compared between
the groups) and found statistically
significant for BMD. The study by
Sievanen H et al.20supports our study.
The reason behind this can be reduction
in weight and increase in VO2 max
which is not possible by isometric
exercises. Supporting our study by
Natalie E. Silverman reported that
aerobic training is associated with either
maintenance or improvement of BMD in
postmenopausal women, whereas weight
loss diets are often associated with a
decrease in BMD. Moreover, weight loss
that occurs during an exercise treatment
is associated with either the prevention
of loss or an improvement in BMD the
heterogeneity of the participant in this
small sample size can be responsible for
the lack of significance statistically21.

The results in our study showed that
aerobic was more effective than PRE in
improving quality of life in osteoporotic
patients. The probable reason can be that
generalized physical activity induces a
mechanical load on bone tissues and to

withstand the rigor of various functional
activities, bone tissue rapidly
accommodates changes in its micro-
environment. Supporting our study Pei-
Yang depicted that high intensity training
in contrast to traditional
pharmacological and nutritional
approaches for improving bone density13.

These findings support previous
literature about the role of aerobic
exercises in improving quality of life and
BMD in osteoporotic patients.The
findings also show that all the patients
showed improvement in the BMD,
irrespective of their values prior to
treatment. There was an improvement in
quality of life of all the patients.

Limitations of our study was the lack of
follow up for long term that the persistent
effect of theImprovement and further
changesin bone loss was not revealed
and  the sample size is relatively small
for short duration of study period.

Future Researchcan be done on Follow
up and long term effect of training on
bone loss and changes in these parameter
following withdrawal from the training
program can be done and a larger
training period that training intensity be
adjusted to make a more definite
conclusion.

Conclusion
The conclusion of the study reveals that
the aerobic exercises are more effective
in comparison with progressive resisted
exercise.



Saxena and Sen

ISJSS:  2(1&2):1-7, June & December, 20136

References
Bailey DA, McKay HA, Mirwald RL, et al. A

six year longitudinal study of the
relationship of physical activity to bone
mineral accrual in growing children:
the University of Saskatchewan Bone
Mineral Accrual Study. J Bone Miner
Res. 1999;14:1672–9.

Burger H, de Lact C, vanDaele PL, et al. Risk
factors for increasedbone loss in an
elderly population: the Rotterdam
Study. Am JEpidemiol. 1998;147:871–
79.

Cummings SR, Melton L. 2002. Epidemiology
and outcomes of osteoporo ticfractures.
Lancet. 359:1761–7.

Currey JD. Bones. 2nd ed. Princeton (NJ):
Princeton University Press; 2002.

Delmas PD, Genant HK, Crans CG, et al.
Severity of prevalent vertebral
fractures and the risk of subsequent
vertebral and nonvertebral fractures:
results from the MORE trial. Bone.
2003;33:522–32.

Garn SM. The Earlier Gain and Later Loss of
Cortical Bone. Springfield (IL): CC
Thomas; 1970.

Genant  RK et al .  Interium report and
recommendations of the World Health
Organisation Task force for
osteoporosis. Osteoporosis Int; 1999;
10:259-64.

Habibzadeh H,  Rahmani-Nia F, Daneshmandi
H. 2010. The Effect of Walking
Exercise on Bone Mass Density in
Young Thin Women with
Osteopenia;World Journal of Sport
Sciences ; 3(1):11-16.

Kazakia, G.J., Majumdar, S. 2006. New
imaging technologies in the diagnosis
of osteoporosis. Rev Endocr Metab
Disord. 7:67–74.

Khan K, Mckay H, Kannus P, et al. 2001.
Physical Activity and Bone Health.
Champaign (IL): Human Kinetics.

Kisner C, Colby LA. 2006. Therapeutic

exercise; jaypee; 4th edition.
Kisner C, Colby LA. 2009. Therapeutic

exercise; jaypee; 5th edition.
Liu PY,Smith KB, Ilich J.Z. 2011. Aerobic

exercise and whole body vibration in
offsetting bone loss in older adults;
Journal of aging research; 10(9):1-7.

Metcalfe L et al. 2001. Post- menopausal
Women and Exercises for Prevention
of Osteoporosis; ACSM S Health and
Fitness Journal;1-19.

National Osteoporosis Foundation 2002.
American’s Bone Health: The State of
Osteoporosis and Low Bone Mass.
Washington (DC): National
Osteoporosis Foundation; 2002.

O’Donnel E, Kirwan LS, Goodman JM.
Aerobic exercise training in healthy
post menopausal women:effects

Parfitt AM 2002. Targeted and nontargeted
bone remodeling: relationship to basic
multicellular unit origination and
progression. Bone. 30:5–7.

Pun KK, Wong FHW. Importance of bone
density in the management of
osteoporosis; Singapore MedJ  ; 1990;
30; 390-396.

Ravn P, Hetland ML, Overgaard K,
Christiansen C.1994. Premenopausal
and postmenopausal changes in bone
mineral density of the proximal femur
measured by dual-energy X-ray
absorptiometry. J BoneMiner Res.
9:1975–80.

Sievänen H et al. 2010. Targeted exercise
against osteoporosis: a systematic
review and meta-analysis for
optimising bone strength throughout
life; BMC Medicine 8:47

Silverman NE. 2009. Addition of aerobic
exercise to a weight loss program
increases BMD, with age an associated
reduction in inflammation in
overweight postmenopausal women.
Calcif tissue int. 84:257-265.

Swezey RL, Swezey A, Adams J. 2000.
Isometric progressive resistive exercise



Effects of Aerobic Exercises and Progressive Resisted Exercises on Bone Density

ISJSS:  2(1&2):1-7, June & December, 2013 7

for osteoporosis.  J Rheumatol ; 27(12):
2946-7.

Vanderschueren D, Venken K, Ophoff J, et al.
2006. Clinical review: sex steroids and
the periosteum—reconsidering the
roles of androgens and estrogens in
periosteal expansion. J Clin
EndocrinolMetab. 2006;91:378–82.

Zioupos P. 2001. Accumulation of in-vivo
fatigue microdamage and its relation
to biomechanical properties in ageing
human cortical bone. J. Microsc., 201:
270–8.


