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Abstract: The present study is a comparative study between sedentary and moderately active women subjects. To assess the impact of 

activities carried out in day to day life were considered based on energy requirement and stress applied on the muscle-bone combination. 

The study included 300 women subjects from middle income group (MSES). A pretested schedule to enquire about the various activities 

and their frequency was used to tabulate the scores obtained. Which was utilized to compare with their respective score of BMD. 

Measured less than -1 was considered as an indicator of Osteopenia / osteoporosis. (WHO guidelines). The present study reveals the 

importance of active routine.  
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1. Introduction 
 
Osteoporosis is an osteo-metabolic disease characterized by 
substantial loss of bone mass and microarchitecture 
deterioration of bone tissue, affecting bone quality and 
strength and increasing fracture risk. Fractures affect the 
muscle and the skeletal systems, cause chronic pain, loss of 
functional capacity and compromise quality of life.1 
 
It is a debilitating disease affecting the bones. Bones become 
very brittle and break easily. Osteoporosis occurs when 
bones do not contain enough calcium and minerals or the 
body does not make enough. This causes bones to look very 
porous and contain large holes. The large holes indicate 
bone density is low and there is simply not enough mass. 
Bones with less density break more easily. Osteoporosis is 
more common in women than in men and is more prevalent 
in adults over the age of fifty.2 

In the beginning, there may be bone loss, but no pain or 
other physical symptoms. A person could have continuing 
bone loss over several years before receiving a diagnosis of 
osteoporosis. Over time, the condition becomes more 
serious. Loss in height is a major indicator of osteoporosis. 
As backbones deteriorate, they can cause vertebrae to 
collapse or fracture causing a compression fracture. This 
makes a person shorter in height over time. The collapsing 
or fracturing of vertebrae can also cause back pain or 
stooping in posture. A humped back is another common 
symptom of later-stage osteoporosis.2 

 
Bone tissues are living and are continuously remodeled. As a 
dynamic tissue, it adapts and responds to various stimuli, 
such as physical exercise and mechanical vibration.3 

 
During physical activity mechanical forces can be exerted on 
bones through ground reaction forces and by the contractile 
activity of muscles, resulting in maintenance or gain of bone 
mass. Studies have already pointed out many of the 
mechanical stimuli that are beneficial to bone tissue, 
including some physical activities as aquatic and ground 
exercises.4 

 

Physical activity is beneficial for bone mass, muscle 
strength, balance performance and pain relief in persons 
suffering from osteoporosis.5 

 
Although impact exercises are recognized as beneficial for 
the stimulation of bone tissue, other variables such as muscle 
strength, type of muscle contraction, duration and intensity 
of exercises are also determinants to induce changes in bone 
metabolism of postmenopausal women. Not only osteo -
anabolic exercises should be recommended; activities aimed 
to develop muscle strength and body balance and improve 
the proprioception should be encouraged to prevent falls and 
fractures.6 

 
Physical activity or exercise for preventing osteoporotic 
fractures is indicated. Baert et al. researched the specific 
motivators for and barriers to physical activity (PA) in older 
adults with osteoporosis. The results showed to give a broad 
interpretation of what they considered as PA (practicing 
sports, physical work, and performing household activities), 
whereas the professionals seemed to mainly focus on 
therapeutic exercise as PA.7 

 
Though osteoporosis is considered as geriatric problem but 
Janz et al.8 showed a positive effect of physical activity on 
bone strength and suggests benefits of childhood physical 
activity to the prevention of osteoporosis. 
 
Strophe et al. showed that physical activity during growth 
increases bone mass and strength with benefits persistent, 
the authors concluded physical activity associated bone 
loading both during and after skeletal growth improve adult 
bone mass. Children and teens should get at least an hour of 
physical activity every day and adults should get at least 30 
minutes of moderate physical activity every day.9 
 
Disuse osteoporosis are often identified as decreased bone 
mass, it is common in patients subjected to prolonged 
immobility and bed-rest.10 

 

Hakestad11 et al. described rehabilitation program combining 
the use of weight vests and patient education in patients with 
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low bone mineral density. Forty-two postmenopausal 
women with osteopenia attended the exercises program for 6 
months. The rehabilitation program brought positive 
improvements in lower extremity function and femoral 
trochanter. 
 
The exercises have been shown to be an effective method for 
preventing falls in elderly people, especially when the 
strength and balance training are combined.12Madureira et 
al. observed that a balance training program favored 
significantly improving quality of life, overall health and 
balance performance with reduced risks of falling.13A 
combined program with resistance training, aerobic, balance 
and coordination run twice per week are beneficial for 
improving bone mass, muscle strength and ability to walk.14 

 
In June 2015, the National Osteoporosis Foundation with the 
American Society for Nutrition concluded that there is 
strong evidence for the benefits of physical activity and 
calcium intake, moderate evidence for the benefits of 
vitamin D.15 
 
Aerobics exercises, weightlifting and resistance exercises 
are all effective in increasing the BMD.16It is stressed that 
regular exercise improves health in many ways. People who 
exercise regularly have lower rates of depression, heart 
disease, dementia, cancer, diabetes and many other chronic 
diseases. Exercise can improve your physical fitness, 
strength, energy levels, stamina and mental health.17 
 

Hypothesis: Significant difference will be obtained in Bone 
Mass Density of physically active female subjects when 
compared to sedentary female subjects. 
 

2. Materials and Method 
 
Present study was conducted in the year 2013-14. The twin 
cities of District Durg of Chhattisgarh were selected for the 
sampling asit represents India when compared in terms of 
Industrial development, social harmony and cultural 
diversity. In the present study purposive random sampling 
was done in order to select unbiased sample of women 
population of age group 30 to 45 to focus the study on the 
impact of Physical Activities and type of job. 
 
The questionnaire contained the list of various activities both 
in Hindi and English languages. Frequency of each activity 
was marked. The approximate calories required per hour to 
perform different activities werescored and compared from 
the standard parameter. 
 
The final data was collected by using pretested and 
predesigned schedules under a systematic plan inconstant 
consultation with orthopedic authorities for accuracy. 
 
A questionnaire/ schedule was administered to all the 
examinees to explore their Socioeconomic Status which 
included type of residence, educational status, family 
income, possession of household articles, number of 
dependent family members, type of job, number of kids and 
their educational status etc. 
 

Bone Density: Bone Mass Density of the subjects was tested 
by the calcaneal bone densitometer. This apparatus helps in 
screening the subjects who suffer from major bone related 
problems silently. Osteoporosis is a frailty disease which 
shows no symptoms before a fracture.Moreover this 
apparatus is portable, cost effective and noninvasive. Hence 
easy to reach a large population. 
 
BMD was measured by calculating T-score. It is the 
difference, in standard deviations, between BMD of the 
patient, from the mean BMD of a young adult reference 
population (healthy30 year old adult population). A T-Score 
between +1 and -1 is considered normal. A T-Score less than 
-1.0 but higher than -2.5 indicates low bone mass density 
(Osteopenia), and a T-Score of -2.5 or less indicates 
Osteoporosis. The greater the negative number, the more 
severe the osteoporosis. 
 
3. Result 
 

Table 1: Comparison of Bone Density Score of Female 
Subjects of MSES with High and Low level of Physical 

Activity 

Groups N 
Bone Density of 
Female Subjects Mean  

Diff. ‘t’ 
Mean S.D. 

High Physical Activity 150 -1.33 0.82 .37 3.99  
(p<.01) Low Physical Activity 150 -1.71 0.80 

 
A perusal of statistical entries shown in table 1 reveal that 
bone density of women belonging to low physical activity 
group (M = -1.71) indicate that they are significantly more 
prone to bone related disease as compared to women 
subjects belonging to high physical activity group (M = -
1.33). The calculated t=3.99 also confirms this finding at .01 
level of significance. 
 
Borer KT (2015), Diaz-Curiel M (2014) in their studies 
found that physical activity stimulate increases in bone 
diameter throughout the lifespan. 
 
Osteoporosis ("silent" disease - bone loss occurs without 
symptoms) is associated with a number of lifestyle factors. 
These factors can be splitted in two groups. The nutritional 
factors (intake of calcium, protein, dairy food, fruits and 
vegetables and vitamin D) and behavioral factors such as 
physical activity, smoking and alcohol consumption. Studies 
have shown that smoking and excessive alcohol intake 
increase risks of osteoporosis.18 

 

4. Conclusion 
 
On the basis of result and associated discussion it may be 
concluded that female subjects of middle income group with 
sedentary lifestyle are more prone to bone related disease as 
compared to their counterpart with high physical activity. 
The present status found to be alarming, specifically with 
sedentary workers. Disuse or no stress condition is a strong 
predictor of low BMD. There may be various reasons for 
immobility. 
 
 
 

Paper ID: 11031701 804



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391 

Volume 6 Issue 3, March 2017 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

References 
 

[1] National Osteoporosis Foundation (NOF). Clinician’s 
Guide to Prevention and treatment of Osteoporosis; 
(2010) 

[2] David Moore, Osteoporosis Overview - Osteoporosis 
Symptoms and Risk, knowzo, (2015) 

[3] Kelley GA, Kelley KS, Kohrt WM. Exercise and bone 
mineral density in premenopausal women: a meta-
analysis of randomized controlled trials. Int J 

Endocrinol. (2013) 
[4] Vieira S. Different land-based exercise training 

programs to improve bone health in postmenopausal 
women. Med Sci Tech.; 54:158-63.(2013) 

[5] Grahn Kronhed A. Osteoporosis and physical 
activity.International Encyclopedia of 

Rehabilitation.(2010) 
[6] Linda Denise Fernandes Moreira et al, Physical exercise 

and osteoporosis, Arq Bras Endocrinol Metab.;58 
(5):514-22 (2014) 

[7] Baert V, Gorus E, Mets T, Bautmans I Motivators and 
Barriers for Physical Activity in Older Adults with 
Osteoporosis GeriatrPhysTher. (2015) 

[8] Janz KF, Thomas DQ, Ford MA, Williams SM, Top 10 
research questions related to physical activity and bone 
health in children and adolescents.Res Q Exerc Sport 
86: 5-12. (2015) 

[9] Strope MA, Nigh P, Carter MI, Lin N, Jiang J, et al. 
Physical Activity-Associated Bone Loading During 
Adolescence and Young Adulthood Is Positively 
Associated With Adult Bone Mineral Density in Men. 
Am J Mens Health. (2015) 

[10] Lam H, Qin YX,The effects of frequency-dependent 
dynamic muscle stimulation on inhibition of trabecular 
bone loss in a disuse model. Bone 43: 1093-1100.(2008) 

[11] Hakestad KA, Torstveit MK, Nordsletten L, Axelsson 
ÅC, Risberg MA Exercises Including Weight Vests and 
a Patient Education Program for Women With 
Osteopenia: A Feasibility Study of the Osteo ACTIVE 
Rehabilitation Program.JOrthop Sports PhysTher. 
45(2): 97-105. doi: 10.2519/jospt.2015.4842.(2015) 

[12] (Halvarsson A, Franzén E2, Ståhle A2, Balance training 
with multi-task exercises improves fall-related self-
efficacy, gait, balance performance and physical 
function in older adults with osteoporosis: a randomized 
controlled trial.ClinRehabil 29: 365-375.(2015) 

[13] Madureira MM, Bonfá E, Takayama L, Pereira RM , A 
12-month randomized controlled trial of balance 
training in elderly women with osteoporosis: 
improvement of quality of life.Maturitas 66: 206-
211.(2010) 

[14] Madou KH and Croni JB, The effects of whole body 
vibration on physical and physiological capability in 
special populations. Hong Kong Physiother J 26: 24-
38.(2008) 

[15] Weaver CM, Parallels between nutrition and physical 
activity: research questions in development of peak 
bone mass.Res Q Exerc Sport 86: 103-106.(2015) 

[16] Raimundo R, Osteoporosis and Physical Activity. J 
OsteoporPhys Act 3:139.doi: 10.4172/2329-
9509.1000139. (2015) 

[17] OSTEOPOROSIS CANADA, Exercise for Healthy 
Bones, CHARITABLE REGISTRATION NUMBER: 
89551 0931 RR 0001. (2017) 

[18] Zhu K, Prince RL, Lifestyle and 
osteoporosis.CurrOsteoporos Rep 13: 52-59.(2015) 

Paper ID: 11031701 805




