
INTRODUCTION
Menopause is dened as a natural, age-related decrease and 
nally, loss of ovarian estrogen production and secretion 
along with other related hormonal changes, affects women in 
many unwanted ways, especially for those women who are 
inactive. In addition to most common problem as weight gain, 
menopause may also induce a phase of rapid decrease in 
bone mineral density, aerobic tness, muscle strength.(1) As 
with menopause due to age related changes, substantial loss 
in tendon exibility may occur and also leads to functional 
inability in doing everyday activities.(2) 

Physical activity might help women make the menopausal 
transition with much less dramatic changes and help them to 
preserve good functional ability.(3) Studies have reported that 
involvement in physical exercise is very important in creating 
a healthy lifestyle and health-related tness components such 
as cardio-respiratory tness, muscular strength and 
endurance, body composition, exibility as well as increases 
bone mineral density.(4) 

With the above understanding, it is clear that the aerobic 
training create the foundation for a cardiovascular tness in 
postmenopausal women. But, how aerobic training contribute 
to the musculoskeletal tness (core strength and exibility ) in 
postmenopausal women is uncertain and underlies the utility 
of present research work. Therefore, it was hypothesized in 
this study that there would be statistically signicant effects of 
aerobic exercise training on cardiovascular (Vo2 max)  and 
musculoskeletal tness(core strength and exibility) in 
postmenopausal women.

METHODOLOGY
A total of  30 postmenopausal women between 45-55 years of 
age with body mass index of 18.5 to 30 were included in the 
study. Subjects having any Chronic disease like hypertension, 

diabetes mellitus ,chronic bronchitis or suffering with active 
myocardial disease or knee osteoarthritis or the subjects on 
hormonal replacement therapy and/or on long term use of any 
medication were excluded from the study. All the subjects 
gave their written informed consent.

 Procedure
All the subjects were assigned systematically into two groups 
as Group-A & Group-B. Group A were provided aerobic 
exercise training program 3 times a week for 4 weeks while 
Group B performed free body exercises in that 4 weeks period.

Measurement of exibility:
Flexibility was assessed using the sit and reach test. 
Participant sat on the oor with their feet approximately hip-
wide against the testing sit and reach box. They kept their 
knees extended and placed the right hand over the left, and 
slowly reached forward as far as they could reach. A standard 
meter scale was placed on the sit-and-reach box for each test. 
(Fig 1)

Measurement Of The Vo  Max:2

VO  max was measured by Modied Queens College Step 2

Test. A 17 inch bench (stepper) and a stopwatch were taken 
and the patients were asked to step up and step down on the 
stepper for one minute. After completion of one minute step 
test, heart rate of the patients was measured manually. Then 
VO  max was calculated by a formula described by Modied 2

Queens College Step Test. (Fig 2)

VO  max(ml/kg/min) = 65.81-(0.1847 × step test pulse rate 2

beats/minute).

Measurement Of Core Strength:
The subject assumed the forearm plank position with elbows 
in contact with the ground, such that the humerus formed a 
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perpendicular line to the horizontal plane, directly beneath 
the shoulders. The forearms were in neutral position and 
hands were directly in front of the elbows. The participants 
were instructed to hold this position as long as possible. The 
test was terminated when  the participant fatigued or 
voluntarily stopped the test or the participant failed to 
maintain the proper position. (Fig 3)

Experimental Protocol (Application of Aerobic Exercise 
Training Program)

Aerobic training was performed with Frequency of 3 days per 
week; intensity of training was 65% of Maximum Heart Rate. A 
Total of 45 minutes of activity was performed by the subjects 
that included warm up of 10 minutes, main program of 30 
minutes and cool down exercises for 5 minutes.

Warm up exercises included knees-up in standing position, 
Back touch in standing position and Walking slowly for at least 
5 minutes.

Main Aerobic Program  included stationary cycling for ve 
minutes at a normal  pace, running for about ve minutes, 
Aerobic dancing for fteen minutes continuously and stair 
climbing.

Cool down Exercises included stretching exercise for 
Pectoralis major muscle, neck muscles, Quadriceps, Calf, 
Hamstring muscles and total body repetitive motions. 

Statistical Analysis
A Pre-Test Post-Test Control Group Design was selected for 
testing the hypothesis. The outcome measures were the 
changes in VO  Max, exibility, and core strength. The data 2

was analyzed using SPSS 11.5. Independent sample t-test 
was performed to see any differences between the groups and 
within the groups. The signicance level was set at p<0.05.

RESULTS
Demographic prole of the subjects are shown in Table 1.
Table 1: Demographic Data

Paired sample t test was used to nd out signicant difference 
within the Group A. The results showed signicant differences 
of VO  max(p=0.0001), Flexibility(p=0.0001), Core strength 2

(p=0.0001) between pre and post outcome. Paired sample t 
test was also used to nd out signicant difference within the 
Group B. The results showed signicant differences of VO  2

max(p=0.0001),Flexibili ty(p=0.0001),Core strength 
(p=0.009) between pre and post outcome.

Independent Sample t test between the groups was used to 
nd out difference between the groups. The results showed 
non signicant differences of VO  max (p=0.318), 2

Flexibility(p=0.258),Core strength (p=0.237) for pre outcome 
and showed signicant difference of Vo max (p= 0. 00 1), 2

Flexibility (p=0.008),Core strength (p=0.003) for post 
outcome. 

Table 2: Independent Sample T Test Between The Groups

Graph 1: Mean Comparison Of Sample T Test Between The 
Groups For Vo  Max2

Meangraph 2: Mean Comparison Of Sample T Test Between 
The Groups For Flexibility

Graph 3: Mean Comparison Of Sample T Test Between The 
Groups For Core Strength

DISCUSSION
The present study supports the hypothesis that aerobic 
exercise training is far better than free body exercises for 
improving musculoskeletal and cardiovascular tness in 
postmenopausal women. When compared with the values for 
VO  Max between the two groups, aerobic exercise trained 2

experimental group showed greater improvement than 
control group. Literature suggested that the increase in 
capillary bed volume with aerobic training contributed to the 
increase in VO  max as it prevents the decrease in capillary 2

mean transit time and O  extraction.(5) Another explanation 2

for rise in VO  max is due to rise in cardiac output at the time of 2

maximal exercise.(6)

Fig 1:  Sit  And 
Reach Test 

Fig 2: Modied 
Step Test

Fig3: Measurement 
Of Core Strength

Age
(in years)

(mean±sd)

Height 
(in meters)
(mean±sd)

Weight 
(in Kgs)

(mean±sd)

BMI 
(in Kg/m2)
(mean±sd)

Group A 49.53±2.92 1.62±0.10 68.40±7.22 25.86±2.66
Group B 50.40±3.56 1.57±0.03 61.52±5.71 24.78±2.01

Mean ±SD t 
value

P 
valueGroup A Group B

VO2 Max Pre 42.84±3.58 41.48±3.71 1.017 0.318

Post 47.00±2.44 42.60±3.75 3.796 0.001

Flexibility Pre 23.43±9.62 19.82±7.34 1.153 0.258

Post 29.37±8.10 21.24±7.49 2.852 0.008

Core Strength Pre 45.59±22.75 37.02±15.41 1.208 0.237

Post 71.66±33.83 40.13±15.44 3.283 0.003
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The possible explanation for improvement in core strength is 
suggested in literature by increase in the muscle bre type 
distribution (the percentage of type IIa) and cross-sectional 
area of the type I and type IIa bres after aerobic training in 
their study.(5) Studies have also observed larger slow twitch 
bres (type I) and skeletal muscle adaptations post aerobic 
exercise training.(7)

Aerobic exercise training used in present study appeared to 
be more ef fec t ive  in  improving the exibi l i ty  o f 
postmenopausal women as compared to free body exercises. 
Literature suggested that acute prolonged running program 
and aerobics induced an increase in type I collagen synthesis, 
which is indicated by changes in plasma concentration of 
carboxyterminal propeptide of type I procollagen (PICP) i.e 
marker of collagen formation.(8) This can be explained easily 
as running is one of the basic component of aerobic exercise 
program used in present study but not a part of control group 
exercises.

Few limitations of present study were small sample size and 
less exercise duration of 4 weeks. The effects of the interval 
aerobic training and continuous aerobic training was not 
compared in the present study and can be analyzed in the 
future. The relation of the exercise with premenopausal 
women was not analyzed in the present study and can be 
analyzed in the future. Further studies can also be conducted 
to study the combined effects of aerobic, strength or circuit 
training in post menopausal women.

CONCLUSION
The present study concluded that 4-week aerobic exercise 
training improved cardiovascular and musculoskeletal 
tness in Postmenopausal women.
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