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Abstract

The National Osteoporosis Foundation (NOF) announced the actual and estimated number of adults
aged 50 and older in the United States with osteoporosis and low bone mass (previously known as
osteopenia) in 2002, (US). The estimates were based on population-based data from the National Health
and Nutrition Examination Survey (NHANES)-I11 (1988-1994), which measured bone mineral density
(BMD) at the femoral neck. According to the study, approximately 10 million Americans aged 50 and
up had osteoporosis, with another 33 million having low bone mass. (a) Only the femoral neck BMD
was used in these calculations since it was the only skeletal site for which nationally representative data
was available.According to the study, approximately 10 million Americans aged 50 and up had
osteoporosis, with another 33 million having low bone mass.The total selected members for study were
non-randomlydivided into 3 groups (Group A, Group B and Group C). Quasi-experimental design
method used for making an experimental design. Study was conducted on each group separately. Each
study period covers 3 months’ time and 15 to 20 days for data analyses and reporting. The detailed
should is provided in the table below. After observation of results, it is clearly indicating that the ionized
Calcium levels, total Calcium levels and bone density is improved significant levels after consuming
recommended nutritional food for three months compared to before taking nutritional food. Thus, the
provided nutrient food is a good source of Calcium and improves bone strength in the post-menopausal
women. Further, this is recommended that, the consumption recommended nutritional package for all
the age groups to reduce the chance to get osteoporosis and bone fracture.
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INTRODUCTION:

The National Osteoporosis Foundation (NOF) announced the actual and estimated number of adults
aged 50 and older in the United States with osteoporosis and low bone mass (previously known as
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osteopenia) in 2002, (US) [1]. The estimates were based on population-based data from the National
Health and Nutrition Examination Survey (NHANES)-I11 (1988-1994), which measured bone mineral
density (BMD) at the femoral neck [2]. According to the study, approximately 10 million Americans
aged 50 and up had osteoporosis, with another 33 million having low bone mass [3, 4]. (a) Only the
femoral neck BMD was used in these calculations since it was the only skeletal site for which nationally
representative data was available [5].According to the study, approximately 10 million Americans aged
50 and up had osteoporosis, with another 33 million having low bone mass [6]. Since the femoral neck
was the only skeletal site for which nationally representative BMD data were available from NHANES,
these estimates were based on it [7].Multiple US and international organisations have established new
clinical care recommendations since then, which can be used to determine the overall incidence of
osteoporosis [8]. To describe osteoporosis or low bone density, the NOF suggests that clinicians look at
BMD at both the femoral neck and the lumbar spine. The European Society for Clinical and Economic
Aspects of Osteoporosis and Osteoarthritis, as well as the World Health Organization, have suggested
that population levels of osteoporosis and low bone mass be based solely on the femoral neck [9]. The
International Society for Clinical Densitometry (ISCD) notes that femora differ in scale [10].

The European Society for Clinical and Economic Aspects of Osteoporosis and Osteoarthritis, as well as
the World Health Organization, have suggested that population levels of osteoporosis and low bone
mass be based solely on the femoral neck [11]. The International Society for Clinical Densitometry
(ISCD) notes that BMD can be used to diagnose osteoporosis and low bone mass in the femoral neck,
lumbar spine, and complete hip [12].

Methodology:

The application form is prepared in bilingual (English and Telugu) for convenience of study population.
The model forms (Empty/Filled) used to acquire the study population basic details are provided below.

A basic preliminary medical checkup including blood pressure, pulse rate, height and weight etc. was
conducted for the study population.

After careful observation of all filled forms and preliminary medical checkup data, a total of 525 post-
menopausal women of aged between 45 and 60 were selected from 541, 16 members were rejected
based on their medical history and current medication usage.

EXPERIMENTAL DESIGN:

The total selected members for study were non-randomlydivided into 3 groups (Group A, Group B and
Group C). Quasi-experimental design method used for making an experimental design. Study was
conducted on each group separately. Each study period covers 3 months’ time and 15 to 20 days for data
analyses and reporting. The detailed should is provided in the table below.

Table 1: Details of study periods

S. No. Study Group Start Date End Date
1 Group A April 01, 2019 June 30, 2019
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2 Group C July 29, 2019 October 28, 2019
3 Group D December 02, 2019 March 01, 2020

Assessment of bone density by FRAX®:

Bone density assessment for all the selected study population was performed by WHO Fracture Risk
Assessment Tool (FRAX®). The tool was developed to evaluate a patient’s 10-year probability of hip
fracture and major osteoporotic fracture (clinical spine, forearm, hip, or shoulder fracture). Previously,
clinicians could only estimate a 5-year fracture risk.

A T-score of between —1.0 and —2.5) as well as a ten-year risk of hip fracture or a ten-year risk of a
major osteoporosis-related fracture can assess with the FRAX®.

A step-by-step procedure for assessing bone density by using FRAX®is explained through following
screenshot images.

Assessment of bone density by DEXA Scan:

A Dual Energy X-ray Absorptiometry has procured with a cost of 19,24,000/- from the budget
sanctioned by DST. The bone density was assessed to all the selected study population by DEXA scan
by a radiologist.

DEXA scan uses a very small dose of ionizing radiation to produce pictures of the inside of the body
(usually the lower (or lumbar) spine and hips) to measure bone loss. It is commonly used to diagnose
osteoporosis, to assess an individual's risk for developing osteoporotic fractures. DEXA is simple, quick,
and noninvasive. It is also the most used and the most standard method for diagnosing osteoporosis.

This exam requires little to no special preparation. Request was made to all study population toleave
their jewelry at home and wear loose, comfortable clothing.

The DEXA machine sends a thin, invisible beam of low-dose x-rays with two distinct energy peaks
through the bones being examined. One peak is absorbed mainly by soft tissue and the other by bone.
The soft tissue amount can be subtracted from the total and what remains is a patient's bone mineral
density.DEXA machines feature special software that compute and display the bone density
measurements on a computer monitor. The radiologist interpreted radiology examinations, analyzed the
images, and provided reports.

The test results were provided in the form of two scores:

T score- This number shows the amount of bone having compared with a young adult of the same
gender with peak bone mass. A score of -1 and above is considered normal. A score between -1.1 and -
2.4 is classified as osteopenia. A score of -2.5 and below is defined as osteoporosis. The T score is used
to estimate your risk of developing a fracture.
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Z score- This number reflects the amount of bone you have compared with other people in your age
group and of the same size and gender. If this score is unusually high or low, it may indicate a need for
further medical tests.

A typical DEXA scan image is provided below.

The pre-testing results of Calcium levels and bone density by FRAX®and DEXA scan is provided

below.

Pre-testing results:

Note: The difference between the results among the study population was found to be very minimal.
Thus, the pre- and post-test results were tabulated from the average of set subjects, statistical analysis
also performed with average values only. It was found that there is no difference in the analysis of

individual and average values.

Average bone density results by FRAX®:

Table 2: Average bone density results by FRAX® of Group A

Set No.

BMI

T-Value

Z-Value

10-year probability

fracture
Set-Al 24.1 -1.9 -1.9 >25%
Set-A2 27.1 -2.1 -1.9 >25%
Set-A3 25.1 -1.0 -1.4 >27%
Set-A4 23.8 -2.3 -2.3 >28%
Set-A5 27.2 -1.4 -2.3 >25%
Set-A6 225 -2.2 -2.5 >29%
Set-A7 25.0 -1.0 -2.5 >27%
Set-A8 24.4 -2.5 -2.7 >23%
Set-A9 24.9 -1.7 -1.2 >22%
Set-A10 27.0 -1.6 -2.8 >27%
Set-All 26.3 -1.8 -2.6 >23%
Set-Al12 22.8 2.1 -2.8 >22%

Table 3: Average bone density results by FRAX®Group B

10-year probability

Set No. BMI T-Value Z-Value

fracture
Set-B1 24.3 -1.3 -2.3 >27.0%
Set-B2 25.1 -1.0 -0.6 >25.3%
Set-B3 25.3 -1.2 -1.5 >26.9%
Set-B4 23.3 -2.4 -2.8 >21.4%
Set-B5 23.2 2.1 -0.7 >21.6%
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Set-B6 23.0 -1.4 -0.8 >26.7%
Set-B7 26.7 -2.2 -2.8 >26.3%
Set-B8 25.1 -1.1 -2.2 >21.8%
Set-B9 27.0 -1.6 -1.1 >21.9%
Set-B10 27.3 -2.3 -2.8 >23.8%
Set-B11 25.2 -1.3 -2.2 >26.0%
Set-B12 23.4 -2.3 -1.3 >23.4%

Table 4: Average bone density results by FRAX® of Group C

Set No. BMI T-Value Z-Value 10-year probability
fracture
Set-C1 22.9 -1.6 -1.5 >25.6%
Set-C2 26.8 -1.5 -2.2 >29.0%
Set-C3 27.0 -1.3 -1.4 >21.5%
Set-C4 24.7 -1.0 -0.7 >24.8%
Set-C5 25.6 -1.9 -2.5 >24.5%
Set-C6 27.2 -1.9 -0.5 >25.8%
Set-C7 24.8 -1.7 -1.9 >28.5%
Set-C8 25.4 -1.6 -2.2 >23.0%
Set-C9 235 -2.3 -2.3 >23.6%
Set-C10 25.2 2.1 -0.9 >29.0%
Set-C11 24.4 -2.0 -2.8 >24.1%
Set-C12 22.8 -1.9 -0.8 >20.8%
Average bone density results by DEXA scan:
Table 5: Average bone density results by DEXA scan of Group A

Set No. BMI T-Value Z-Value

Set-Al 24.1 -1.9 -1.9

Set-A2 27.1 -2.1 -1.9

Set-A3 25.1 -1.0 -14

Set-A4 23.8 -2.3 -2.3

Set-A5 27.2 -1.4 -2.3

Set-A6 22.5 -2.2 -2.5

Set-A7 25.0 -1.0 -2.5

Set-A8 24.4 -2.5 2.7

Set-A9 24.9 -1.7 -1.2

Set-A10 27.0 -1.6 -2.8
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Set-All 26.3 -1.8 -2.6
Set-Al12 22.8 -2.1 -2.8
Table 6: Average bone density results by DEXA scanGroup B
Set No. BMI T-Value Z-Value
Set-B1 24.3 -1.3 -2.3
Set-B2 25.1 -1.0 -0.6
Set-B3 25.3 -1.2 -1.5
Set-B4 23.3 -2.4 -2.8
Set-B5 23.2 -2.1 -0.7
Set-B6 23.0 -1.4 -0.8
Set-B7 26.7 -2.2 -2.8
Set-B8 25.1 -1.1 -2.2
Set-B9 27.0 -1.6 -1.1
Set-B10 27.3 -2.3 -2.8
Set-B11 25.2 -1.3 -2.2
Set-B12 23.4 -2.3 -1.3
Table 7: Average bone density results by DEXA scan of Group C
Set No. BMI T-Value Z-Value
Set-C1 22.9 -1.6 -1.5
Set-C2 26.8 -1.5 -2.2
Set-C3 27.0 -1.3 -1.4
Set-C4 24.7 -1.0 -0.7
Set-C5 25.6 -1.9 -2.5
Set-C6 27.2 -1.9 -0.5
Set-C7 24.8 -1.7 -1.9
Set-C8 25.4 -1.6 -2.2
Set-C9 23.5 -2.3 -2.3
Set-C10 25.2 -2.1 -0.9
Set-C11 24.4 -2.0 -2.8
Set-C12 22.8 -1.9 -0.8

Post-results of BONE DENSITY:
Average bone density results by FRAX®:
Table 8: Average bone density results by FRAX® of Group A

Set No. BMI T-Value Z-Value

10-year probability
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fracture
Set-Al 24.1 -1.0 -0.8 >17.16%
Set-A2 27.1 -0.2 -1.2 >16.96%
Set-A3 25.1 -0.3 -1.8 >14.07%
Set-A4 23.8 -0.7 -1.8 >15.67%
Set-A5 27.2 -0.8 -1.1 >13.24%
Set-Ab6 22.5 -0.3 -0.9 >17.71%
Set-A7 25.0 -0.5 -1.8 >12.51%
Set-A8 24.4 -0.3 -0.8 >14.67%
Set-A9 24.9 -0.4 -1.8 >11.41%
Set-Al10 27.0 -1.0 -2.0 >11.49%
Set-All 26.3 -0.8 -1.0 >17.88%
Set-Al2 22.8 -0.9 -1.1 >15.15%

Table 9: Average bone density results by FRAX®Group B

Set No. BMI T-Value Z-Value 10-year probability

fracture
Set-B1 24.3 -0.8 -0.7 >15.49%
Set-B2 25.1 -0.6 -1.1 >17.66%
Set-B3 25.3 -0.3 -1.8 >16.43%
Set-B4 23.3 -0.0 -0.7 >17.34%
Set-B5 23.2 -0.6 -1.4 >11.19%
Set-B6 23.0 -0.2 -1.5 >17.27%
Set-B7 26.7 -1.0 -0.7 >12.74%
Set-B8 25.1 -0.7 -1.6 >15.77%
Set-B9 27.0 -0.6 -1.5 >15.23%
Set-B10 27.3 -0.0 -1.2 >17.55%
Set-B11 25.2 -0.7 -1.5 >11.68%
Set-B12 23.4 -0.2 -1.3 >15.47%

Table 10: Average bone density results by FRAX® of Group C

10-year probability

Set No. BMI T-Value Z-Value

fracture
Set-C1 22.9 -0.2 -0.9 >11.35%
Set-C2 26.8 -0.1 -1.5 >14.51%
Set-C3 27.0 -0.3 -1.1 >14.70%
Set-C4 24.7 -0.5 -0.7 >12.33%
Set-C5 25.6 -0.7 -1.0 >17.52%
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Set-C6 27.2 -0.2 -0.7 >11.61%
Set-C7 24.8 -0.6 -1.2 >12.80%
Set-C8 25.4 -0.6 -1.7 >16.92%
Set-C9 235 -0.5 -11 >11.94%
Set-C10 25.2 -0.8 -1.3 >15.32%
Set-C11 24.4 -0.3 -1.7 >16.86%
Set-C12 22.8 -0.9 -1.4 >14.23%

Average bone density results by DEXA scan:
Table 11: Average bone density results by DEXA scan of Group A

Set No. BMI T-Value Z-Value
Set-Al 24.1 -1.0 -0.8
Set-A2 27.1 -0.2 -1.2
Set-A3 25.1 -0.3 -1.8
Set-A4 23.8 -0.7 -1.8
Set-Ab 27.2 -0.8 -1.1
Set-A6 225 -0.3 -0.9
Set-A7 25.0 -0.5 -1.8
Set-A8 24.4 -0.3 -0.8
Set-A9 24.9 -0.4 -1.8
Set-A10 27.0 -1.0 -2.0
Set-All 26.3 -0.8 -1.0
Set-Al12 22.8 -0.9 -1.1
Table 12: Average bone density results by DEXA scanGroup B
Set No. BMI T-Value Z-Value
Set-B1 24.3 -0.8 -0.7
Set-B2 25.1 -0.6 -1.1
Set-B3 25.3 -0.3 -1.8
Set-B4 23.3 -0.0 -0.7
Set-B5 23.2 -0.6 -1.4
Set-B6 23.0 -0.2 -15
Set-B7 26.7 -1.0 -0.7
Set-B8 25.1 -0.7 -1.6
Set-B9 27.0 -0.6 -15
Set-B10 27.3 -0.0 -1.2
Set-B11 25.2 -0.7 -15
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Set-B12 23.4 -0.2 -1.3
Table 13: Average bone density results by DEXA scan of Group C
Set No. BMI T-Value Z-Value
Set-C1 22.9 -0.2 -0.9
Set-C2 26.8 -0.1 -1.5
Set-C3 27.0 -0.3 -1.1
Set-C4 24.7 -0.5 -0.7
Set-C5 25.6 -0.7 -1.0
Set-C6 27.2 -0.2 -0.7
Set-C7 24.8 -0.6 -1.2
Set-C8 254 -0.6 -1.7
Set-C9 23.5 -0.5 -1.1
Set-C10 25.2 -0.8 -1.3
Set-C11 24.4 -0.3 -1.7
Set-C12 22.8 -0.9 -1.4

Table 14: Summary of data for pre and post testing bone density levels

Treatments
1 2 3 Total
N 12 12 12 36
>X -21.6 -20.2 -20.8 -62.6
Mean -1.8 -1.6833 -1.7333 -1.739
Yy X? 41.46 37.14 37.48 116.08
Std.Dev. 0.4843 0.534 0.3601 0.4544

Conclusion:

After observation of results, it is clearly indicating that the ionized Calcium levels, total Calcium levels
and bone density is improved significant levels after consuming recommended nutritional food for three
months compared to before taking nutritional food. Thus, the provided nutrient food is a good source of
Calcium and improves bone strength in the post menopausal women. Further, this is recommended that,
the consumption recommended nutritional package for all the age groups to reduce the chance to get
osteoporosis and bone fracture.

2157



European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 VVolume 08, Issue 1, 2021

Acknowledgement: The authors thank Department of Science and Technology, SEED Division,
Government of India, New Delhi [SEED/WS/031/2015 dated 26th December 2016] for the financial
support for the successful completion of this project.

References:

10.

11.

12.

Adler, R. A. (2020). Osteoporosis in Men. In Contemporary Endocrinology.
https://doi.org/10.1007/978-3-319-69287-6_20.

Wright, N. C., Looker, A. C., Saag, K. G., Curtis, J. R., Delzell, E. S., Randall, S., & Dawson-
Hughes, B. (2014). The recent prevalence of osteoporosis and low bone mass in the United
States based on bone mineral density at the femoral neck or lumbar spine. Journal of Bone and
Mineral Research. https://doi.org/10.1002/jbmr.2269.

Compston, J. E., McClung, M. R., & Leslie, W. D. (2019). Osteoporosis. In The Lancet.
https://doi.org/10.1016/S0140-6736(18)32112-3.

Lane, N. E. (2006). Epidemiology, etiology, and diagnosis of osteoporosis. American Journal of
Obstetrics and Gynecology. https://doi.org/10.1016/j.aj09.2005.08.047.

Eastell, R. (2017). Prevention and management of osteoporosis. In Medicine (United Kingdom).
https://doi.org/10.1016/j.mpmed.2017.06.004.

Sozen, T., Ozisik, L., &CalikBasaran, N. (2017). An overview and management of osteoporosis.
European Journal of Rheumatology. https://doi.org/10.5152/eurjrheum.2016.048.

Mullender, M. G., Van Der Meer, D. D., Huiskes, R., & Lips, P. (1996). Osteocyte density
changes in aging and osteoporosis. Bone. https://doi.org/10.1016/8756-3282(95)00444-0.
Houlihan, C. M., & Stevenson, R. D. (2009). Bone Density in Cerebral Palsy. In Physical
Medicine and Rehabilitation Clinics of North America.
https://doi.org/10.1016/j.pmr.2009.04.004.

Klibanski, A., Adams-Campbell, L., Bassford, T., Blair, S. N., Boden, S. D., Dickersin, K.,
Gifford, D. R., Glasse, L., Goldring, S. R., Hruska, K., Johnson, S. R., McCauley, L. K., &
Russell, W. E. (2001). Osteoporosis prevention, diagnosis, and therapy. Journal of the American
Medical Association. https://doi.org/10.1001/jama.285.6.785.

Jeon, Y. K., Kim, B. H., & Kim, I. J. (2016). The diagnosis of osteoporosis. Journal of the
Korean Medical Association. https://doi.org/10.5124/jkma.2016.59.11.842

Kanis, J. A., McCloskey, E. V., Johansson, H., Oden, A., Melton, L. J., &Khaltaev, N. (2008). A
reference standard for the description of osteoporosis. In Bone.
https://doi.org/10.1016/j.bone.2007.11.001.

Edwards, M. H., Dennison, E. M., AihieSayer, A., Fielding, R., & Cooper, C. (2015).
Osteoporosis and sarcopenia in older age. Bone. https://doi.org/10.1016/j.bone.2015.04.016.

2158


https://doi.org/10.1007/978-3-319-69287-6_20
https://doi.org/10.1002/jbmr.2269
https://doi.org/10.1016/S0140-6736(18)32112-3
https://doi.org/10.1016/j.ajog.2005.08.047
https://doi.org/10.1016/j.mpmed.2017.06.004
https://doi.org/10.5152/eurjrheum.2016.048
https://doi.org/10.1016/8756-3282(95)00444-0
https://doi.org/10.1016/j.pmr.2009.04.004
https://doi.org/10.1001/jama.285.6.785
https://doi.org/10.1016/j.bone.2007.11.001
https://doi.org/10.1016/j.bone.2015.04.016

