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ABSTRACT

Introduction: Osteoporosis and resulting fracture is a major public health concern worldwide. With
increase in life expectancy, osteoporosis and fragility fracture is expected to be more prevalent. It is
associated with high patient morbidity, while hip and vertebral fractures have high mortality. The
real burden of the problem is yet to be established in developing countries like Nepal. This study
aims to find out the prevalence of osteoporosis among postmenopausal women visiting a tertiary
care hospital.

Methods: This descriptive cross-sectional study was conducted among 89 postmenopausal women
attending at Orthopedic Outpatient Department of Bharatpur Hospital from 1st January 2019 to
30th December 2019. The ethical clearance was taken from the Institutional Review Committee
of Bharatpur Hospital. Convenience sampling technique was used. Bone Mineral Density was
estimated with dual energy x-ray absorptiometry scan. Statistical Package for Social Science was
used for analysis. Point estimate at 95% Confidence Interval was calculated along with frequency
and proportion for binary data.

Results: Out of 89 postmenopausal women, 29 (32.58%) (Confidence Interval = 32.48-32.68) women
had osteoporosis. The mean age and Bone Mineral Density were 62.16+8.17 years and 0.968+0.14 g/
cm? respectively. The women with history of fragility fracture had low bone mineral density.

Conclusions: Prevalence of osteoporosis was high among postmenopausal women. Women with
history of fragility fracture are at increased risk of another fragility fracture. It is hence necessary to
have awareness programs and early screening to minimize the magnitude of morbidity and mortality
associated with osteoporosis.
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INTRODUCTION

Osteoporosis is a systemic skeletal disorder that is
characterized by low bone mass and micro architectural
deterioration of bone tissue, with a consequent increase
in bone fragility and susceptibility to fracture. Incidence of
osteoporosis and resulting fracture increases with advancing
age and are associated with high morbidity and mortality.”*
Postmenopausal, post-hysterectomy status women and some
other factors are responsible for low bone mineral density
(BMD).> Among different methods of measurement of BMD,
Dual energy x-ray absorptiometry (DEXA) scan is regarded as
gold standard.®”
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There is worldwide variation of data on incidence and
prevalence of osteoporosis.”®*"® Data from developing
countries are scarce. Very few studies have been done
in our part of the world using gold standard DEXA
technology."'? Prevalence of osteoporosis is therefore
essential to formulate strategies to help and reduce
patient morbidity and mortality.
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This study aims to find out the prevalence of osteoporosis
among postmenopausal women.

METHODS

This is a descriptive cross sectional study conducted at the
Orthopedic Department of Bharatpur Hospital over a period
of 1 year, from 1st January 2019 to 30th December 2019. The
ethical clearance was taken from the Institutional Review
Committee (IRC) of Bharatpur Hospital. All postmenopausal
women excluding women with skeletal deformity, under
hormone replacement therapy and corticosteroid therapy,
with co-morbidities, smokers and post hysterectomy, were
counseled for Bone Mineral Density measurement with DEXA
scan. Sample size was determined by using the convenience
sampling technique among the patients meeting inclusion
criteria.

Sample size was calculated using formula,

n=2’xpxq/e?

=(1.96)?x 0.50 x (1-0.50) / (0.11)?

=79

Where,

n= minimum required sample size,

Z=1.96 at 95% Confidence Interval

p = prevalence taken as 50% for maximum sample size
g=1-p

e=margin of error, 11%

Adding 10% non-response rate, sample size= 87. However
89 women were included in the study. Informed written
consent was taken. All historical information was obtained
using a structured questionnaire. Variables like age, age at
menopause and duration of menopause were recorded.

Previous history of fracture after the onset of menopause was
recorded. Only vertebral, hip and distal radius fractures were
included as fragility fracture. Height and weight was taken
and recorded. DEXA scan was done using OsteoSys_Primus
machine at Osteolife Thyroid Healthcare Pvt. Ltd. BMD and
T score were calculated. Data interpretation was done as
per WHO guideline. Normal: T score >-1, Osteopenia: T score
-1 to -2.5, Osteoporosis: T score <-2.5 and below.” BMI was
calculated as weight in kilograms/ height in meter square.

Data collected from structured questionnaire and DEXA scan
report were compiled and analyzed using IBM Statistical
Package for the Social Sciences 20.0 version software.

RESULTS

Out of 89 postmenopausal women, 29 (32.5%) (Confidence
Interval = 27.70-27.89) women had osteoporosis. Mean
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age was 62.16+8.17 years. Mean of different demographic
variables were calculated. Mean age at menopause and
duration of menopause were 48.10+£3.68 and 14.06£9.13 in
years respectively. Mean BMI was 24.88+5.10, mean whole
body BMD was 0.96+0.14g/cm”> and mean T score was
-1.49+1.62 (Table 1).

Table 1. Demographic and clinical characteristics (n
= 89).

Variables Mean+SD Minimum Maximum
Age in years 62.16£8.17 45 85

Age at 48.10+3.68 35 55
menopause in

years (n = 89)

Duration of 14.06+9.13 1 40
menopause in

years (n = 89)

BMI 24.88+5.10  15.01 42.98
Whole body 0.96+0.14 0.67 1.30
BMD

T score -1.49+1.62 -5 2.6

Out of 89, 29 (32.58%) were osteoporotic, 31 (34.83%) were
osteopenic and rest were found to have normal bone density
(Table 2).

Table 2. Prevalence of osteoporosis (n = 89).
Osteoporosis n (%)
Normal 29 (32.58)
Osteopenia 31(34.83)
Osteoporosis 29 (32.58)

Mean BMD was found to be 0.844+0.15, 0.903+0.17 and
0.876+0.16 of lumbar spine, right hip and left hip respectively
(Table 3).

Table 3. Regional BMID variation (n = 89).
BMD (gm/cm?)

Mean+SD Maximum Minimum

Lumbar spine BMD 0.844+0.15 1.215 0.443
Right hip BMD 0.903+£0.17 1.274 0.471
Left hip BMD 0.876+0.16 1.177 0.510

Among 89women, 13 (14.61%) had a history of fragility fracture
after the onset of menopause. Women with previous history
of fracture had low bone mineral density (mean 0.915+0.15)
compared to non-fracture group (mean 0.977+0.13) (Figure 1).

BMD(g/cm?)

Fragility fracture

= BMD(g/cm?)

No fracture

Figure 1. Previous Fragility Fracture and BIVID.
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DISCUSSION

The present study was conducted to find out the prevalence
of osteoporosis among postmenopausal women. Most of the
studies on Osteoporosis prevalence have been done with
quantitative ultrasound technology. BMD measurement with
gold standard DEXA scan is very rare in our part of the world.

Among 89 women included in this study, 29 (32.58%) had
normal bone density while rest 60 women were found to
have low BMD with 29 (32.58%) being Osteoporotic and 31
(34.83%) being Osteopenic. Prevalence of osteoporosis at
Chitwan was 26.2% in the study done by Dhakal KS, Dhakal S,
Aryal B, 2012.”2 In another study by Chaudhary NK et al, 2019"
prevalence of Osteoporosis in Kathmandu was found to be
relatively higher (37.3%).

In most of the studies there is a significant trend of decreasing
bone density with an increase in age and duration of
menopause which are similar to findings in our study. Women
with low BMI had low BMD in our study. In studies done by
Salamat MR, Salamat AH, Abedi |, Janghorbani'® and Woolf
AD, Pfleger B, also found similar findings. Our finding is in
variance with Sahu S, Mohapatra |, Sharma P,” and Munshi R,
Kochhar A, Garg V,'® where they found decrease in BMD with
increase in BMI.

Our study showed low BMD at the lumbosacral spine than
hip. Mean Lumbosacral spine BMD is 0.844+0.15, right hip
BMD is 0.903+0.17 and left hip BMD is 0.876+0.16. This finding
is supported by another study done by Mounach A, et al.
2009 and Kadam NS, Chiplonkar SA, Khadilkar AV, Khadilkar
VWV, 2018.° This regional disconcordance in BMD may be
attributable to the fact that spine contains more trabecular
bone. Another explanation could be that weight-bearing
causes rise in bone density especially in the femur and hip
region.®?

Women with previous history of fragility fracture were found
to have low BMD than those with no history fragility fracture.
Mean BMD of fragility fracture group is 0.915+0.15 and those
of non-fracture group is 0.977+0.13. This indicates that
women with fragility fracture are at added risks of another
fragility fracture. In a study done by Akesson K. et al, 201318
also found women presenting with fragility fracture are two
times as likely to suffer another fracture as their peers.

Detailed data on other risk factors like co-morbidities, smoking
status, nutritional status was not included in the study,
which could influence the findings. More number of post-
menopausal women has to be included in the study for more
precise result. This is a study done in patient visiting to hospital
only, general prevalence could be different. Large scale, multi-
centric, randomized sampling study is needed to minimize the
bias and establish the real burden of the problem.

CONCLUSIONS

Postmenopausal women are at high risk of osteoporosis
and osteopenia. Women with history of fragility fracture are
at increased risk of another fragility fracture. Early detection
of osteoporosis using DEXA can be a good screening tool.
There is need of awareness programs to these risk groups and
minimize the possible fracture risk.

Conflict of Interest: None.

REFERENCES

1. Chin DK, Park JY, Yoon YS, Kuh SU, Jin BH, Kim KS, et
al. Prevalence of osteoporosis in patients requiring spine
surgery: incidence and significance of osteoporosis in spine
disease. Osteoporos Int. 2007 Sep;18(9):1219-24. [PubMed |
Full Text | DOI]

2. World Health Organization. Diet, nutrition and the
prevention of chronic diseases [Internet]. Geneva: WHO.
2003 Apr. 149 p. Report no: TRS 916. Available from: http://
apps.who.int/iris/ bitstream/handle /10665 /42665 / WHO_
TRS_916.pdf;jsessionid=453908 CB79E216D59DDESD-
8CFE6F5FE2?sequence=1. [Full Text]

3. Ahlborg HG, Rosengren BE, Jarvinen TL, Rogmark C,
Nilsson JA, Sernbo I, et al. Prevalence of osteoporosis and
incidence of hip fracture in women--secular trends over
30 years. BMC Musculoskelet Disord. 2010 Mar 11;11:48.
[PubMed | Full Text | DOI]

448 JNMA | VOL 59

ISSUE 237

4. International Osteoporosis Foundation. Epidemiology of
osteoporosis and fragility fractures [Internet]. Switzerland:
IOF; [cited 2020 Aug 20]. Available from: https://www.
osteoporosis.foundation/facts-statistics/epidemiolo-
gy-of-osteoporosis-and-fragility-fractures. [Full Text]

5. Kanis JA, McCloskey EV. Risk factors in osteoporosis.
Maturitas. 1998 Nov 16;30(3):229-33. [PubMed | Full Text |
DOI]

6. International = Osteoporosis Foundation. Diagnosing
osteoporosis [Internet]. Switzerland: IOF [cited 2020 Aug
20]. Available from: https://www.iofbonehealth.org/

diagnosing-osteoporosis. [Full Text]

7. Lane NE. Epidemiology, etiology, and diagnosis of
osteoporosis. Am ] Obstet Gynecol. 2006 Feb;194(2
Suppl):S3-11. [PubMed | Full Text | DOI]

May 2021

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/17387420/
https://link.springer.com/article/10.1007%2Fs00198-007-0370-8
https://link.springer.com/article/10.1007%2Fs00198-007-0370-8
https://link.springer.com/article/10.1007%2Fs00198-007-0370-8
https://doi.org/10.1007/s00198-007-0370-8
http://apps.who.int/iris/bitstream/handle/10665/42665/WHO_TRS_916.pdf;jsessionid=453908CB79E216D59DDE8D8CFE6F5FE2?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/42665/WHO_TRS_916.pdf;jsessionid=453908CB79E216D59DDE8D8CFE6F5FE2?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/42665/WHO_TRS_916.pdf;jsessionid=453908CB79E216D59DDE8D8CFE6F5FE2?sequence=1
https://pubmed.ncbi.nlm.nih.gov/20222965/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2842231/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2842231/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2842231/
https://doi.org/10.1186/1471-2474-11-48
https://www.osteoporosis.foundation/facts-statistics/epidemiology-of-osteoporosis-and-fragility-fractures
https://www.osteoporosis.foundation/facts-statistics/epidemiology-of-osteoporosis-and-fragility-fractures
https://www.osteoporosis.foundation/facts-statistics/epidemiology-of-osteoporosis-and-fragility-fractures
https://pubmed.ncbi.nlm.nih.gov/9881321/
https://linkinghub.elsevier.com/retrieve/pii/S0378512298000905
https://linkinghub.elsevier.com/retrieve/pii/S0378512298000905
https://linkinghub.elsevier.com/retrieve/pii/S0378512298000905
https://doi.org/10.1016/s0378-5122(98)00090-5
https://www.osteoporosis.foundation/patients/diagnosis
https://www.osteoporosis.foundation/patients/diagnosis
https://www.osteoporosis.foundation/patients/diagnosis
https://pubmed.ncbi.nlm.nih.gov/16448873/
https://www.ajog.org/article/S0002-9378(05)01370-0/fulltext
https://www.ajog.org/article/S0002-9378(05)01370-0/fulltext
https://www.ajog.org/article/S0002-9378(05)01370-0/fulltext
https://doi.org/10.1016/j.ajog.2005.08.047

Panta et al. Osteoporosis among Postmenopausal Women attending the Orthopedics Department of a Tertiary Care Hospital...

8. Handa R, Ali Kalla A, Maalouf G. Osteoporosis in 14. Woolf AD, Pfleger B. Burden of osteoporosis and fractures
developing countries. Best Pract Res Clin Rheumatol. 2008 in developing countries. Curr Osteoporos Rep. 2005
Aug;22(4):693-708. [PubMed | Full Text | DOI] Sep;3(3):84-91. [PubMed | Full Text | DOI]

9. Kadam NS, Chiplonkar SA, Khadilkar AV, Khadilkar VV. 15. Sahu S, Mohapatra I, Sharma P. Osteoporosis in Indians
Prevalence of osteoporosis in apparently healthy adults revisited. Indian J Orthop Surg. 2017;3(4):339-45. [Full Text
above 40 years of age in Pune city, India. Indian ] Endocrinol | DOI]

Metab. 2018;22(1):67-73. [PubMed | PMC | DOI]
16. Munshi R, Kochhar A, Garg V. Impact of dietary habits

10. Salamat MR, Salamat AH, Abedi I, Janghorbani M. and physical activity on bone health among 40 to 60 year
Relationship between weight, body mass index, and old females at risk of osteoporosis in India. Ecol Food Nutr.
bone mineral density in men referred for dual-energy 2015;54(5):470-92. [PubMed | Full Text | DOI]
x-ray absorptiometry scan in Isfahan, Iran. J Osteoporos. ) ) ) L
2013;2013:205963. [PubMed | Full Text | DOI] 17. Mounach A, Abayi DA, Ghazi M, Ghozlani I, Nouijai A,

Achemlal L, et al. Discordance between hip and spine bone

11. Chaudhary NK, Timilsena MN, Sunuwar DR, Pradhan PMS, mineral density measurement usjng DXA: prevalence and
Sangroula RK. Association of lifestyle and food consumption risk factors. Semin Arthritis Rheum. 2009 Jun;38(6):467-71.
with bone mineral density among people aged 50 years [PubMed | Full Text | DOI]
and above attending the hospitals of Kathmandu, Nepal. | )

Osteoporos. 2019 May 22,2019:1536394. [PubMed | Full Text 18- Akesson K, Marsh D, Mitchell PJ, McLellan AR, Stenmark
| DOIJ J, Pierroz DD, et al. Capture the fracture: A best practice
framework and global campaign to break the fragility

12. Dhakal KS, Dhakal S, Aryal B. Prevalence of osteoporosis fracture cycle. Osteoporos Int. 2013 Aug;24(8):2135-52.
among middle aged women in Chitwan district of Nepal. [PubMed | Full Text | DOI]

JPBA. 2012;3(4):779-82. [Full Text]
13. World Health Organization. WHO scientific group on the

assessment of osteoporosis at primary health care level
[Internet]. Belgium: WHO; 2004 May [cited 2021 Aug
20]. Available from: https://www.who.int/chp/topics/
Osteoporosis.pdf. [Full Text]

© The Author(s) 2018.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article are
included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the Creative
Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this license, visit
http://creativecommons.org/licenses/by/4.0/

JNMA | vOL 59 | ISSUE 237 | MAYy 2021

Free Full Text Articles are Available at www.jnma.com.np



https://pubmed.ncbi.nlm.nih.gov/18783745/
https://www.sciencedirect.com/science/article/abs/pii/S1521694208000508?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1521694208000508?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1521694208000508?via%3Dihub
https://doi.org/10.1016/j.berh.2008.04.002
https://pubmed.ncbi.nlm.nih.gov/29535940/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5838914/
https://doi.org/10.4103/ijem.ijem_438_17
https://pubmed.ncbi.nlm.nih.gov/24222888/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3814102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3814102/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3814102/
https://doi.org/10.1155/2013/205963
https://pubmed.ncbi.nlm.nih.gov/31240093/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6556264/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6556264/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6556264/
https://doi.org/10.1155/2019/1536394
https://www.researchgate.net/profile/Bijay-Aryal/publication/267162436_Prevalence_of_Osteoporosis_among_Middle_Aged_Women_in_Chitwan_District_of_Nepal/links/54fec8040cf2741b69f14ff2/Prevalence-of-Osteoporosis-among-Middle-Aged-Women-in-Chitwan-District-of-Nepal.pdf
https://www.researchgate.net/profile/Bijay-Aryal/publication/267162436_Prevalence_of_Osteoporosis_among_Middle_Aged_Women_in_Chitwan_District_of_Nepal/links/54fec8040cf2741b69f14ff2/Prevalence-of-Osteoporosis-among-Middle-Aged-Women-in-Chitwan-District-of-Nepal.pdf
https://www.researchgate.net/profile/Bijay-Aryal/publication/267162436_Prevalence_of_Osteoporosis_among_Middle_Aged_Women_in_Chitwan_District_of_Nepal/links/54fec8040cf2741b69f14ff2/Prevalence-of-Osteoporosis-among-Middle-Aged-Women-in-Chitwan-District-of-Nepal.pdf
https://www.who.int/chp/topics/Osteoporosis.pdf
https://pubmed.ncbi.nlm.nih.gov/16131427/
https://link.springer.com/article/10.1007%2Fs11914-005-0015-9
https://link.springer.com/article/10.1007%2Fs11914-005-0015-9
https://link.springer.com/article/10.1007%2Fs11914-005-0015-9
https://doi.org/10.1007/s11914-005-0015-9
https://link.springer.com/article/10.1007%2Fs11914-005-0015-9
https://doi.org/10.1007/s11914-005-0015-9
https://pubmed.ncbi.nlm.nih.gov/25782139/
https://link.springer.com/article/10.1007%2Fs11914-005-0015-9
https://doi.org/10.1080/03670244.2015.1015120
https://pubmed.ncbi.nlm.nih.gov/18571696/
https://www.sciencedirect.com/science/article/abs/pii/S0049017208000802?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0049017208000802?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0049017208000802?via%3Dihub
https://doi.org/10.1016/j.semarthrit.2008.04.001
https://pubmed.ncbi.nlm.nih.gov/23589162/
https://pubmed.ncbi.nlm.nih.gov/23589162/
https://pubmed.ncbi.nlm.nih.gov/23589162/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3706734/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3706734/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3706734/
https://doi.org/10.1007/s00198-013-2348-z

