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Abstract
Objective: The study aims to identify the risk of obtaining a fracture among post-menopausal 
women with osteopenia and osteoporosis.
Method: This work was a cross-sectional study involving a purposive sample of 87 post-meno-
pausal women who attended the orthopedic and menopause clinics of Hospital Tengku Ampuan 
Afzan, Kuantan. The data were entered into the WHO fracture risk assessment tool (FRAX®) to 
predict major fracture and risk for hip fracture in 10 years’ time.
Results: The mean age of the respondents was 61.6 years (SD = 7.9). Among the respondents, 50.6% 
had osteopenia and nearly half (48.3%) had osteoporosis. The mean number of menopausal years of 

9.7% major osteoporotic fracture probability and 3.5% hip fracture probability, which were denoted 

-
relation was found between the two, but the correlation was weak (r = 0.581, n = 87, p < 0.001).
Conclusions:
with the risk of obtaining a fracture. 

© 2018 Elsevier España, S.L.U. Todos los derechos reservados.

Introduction

Osteopenia and osteoporosis are conditions of metabolic 
bone disorders. According to the World Health Organiza-
tion (WHO), osteoporosis in post-menopausal women is de-

young adult mean1, and osteopenia, or low bone density, is 

conditions are known as primary osteoporosis as they occur 

among the elderly and post-menopausal women2,3. The risk 
of osteoporosis and osteopenia increases as people age. 

correlated with advancing age4.This silent disease is alarm-

symptom is evident before the occurrence of fracture. Fra-
gility fracture is a nightmare to all post-menopausal wom-
en because it leads to serious complications and even 
death. 
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Approximately one in every three women over the age of 
50 years will encounter a fragility fracture throughout her 
life5. About 61% of fragility fractures occurs in women, with 
female to male ratio of 1.66

above the age of 60 between June 2008 and December 2009 

these women were post-menopausal at the time of the frac-
ture7. The high incidence of osteoporotic fractures among 

and mortality8. Therefore, proper prevention and treatment 
-

cant developments have occurred in the pharmacotherapy 

risk of fractures. These developments have substantially 
improved the management of patients with osteoporosis. 
Unfortunately, the risk of fragility fractures is not yet elim-
inated because there are still unmet needs requiring a 
broader range of therapeutic9 and preventive steps.

The prediction of fracture risk is one of the valuable tools 
in calculating the 10-year probability of obtaining a major 
fracture and hip fracture10. The incidence of fragility frac-
ture as a major cause of disability, poor quality of life and 
mortality can be reduced by the proper assessment of frac-
ture risk. FRAX score is a new fracture risk assessment tool 
(FRAX®) that is widely used in determining a 10-year predic-
tion for possible fractures, and it is recommended by the 

and bone mineral density measured by dual-energy X-ray 
absorptiometry11. Aside from providing a 10-year probability 
of obtaining fracture, this tool can assist in identifying those 
who are at the greatest risk of fracture, which can be de-
tected early to aid in planning immediate preventive mea-
sures. At the same time, it can support clinical decision 
making in fracture risk management to reduce fracture-re-
lated disability, costs, and mortality. This study aims to 
identify the fracture risk prediction in post-menopausal 
women with osteopenia and osteoporosis. We present the 

-
ment of health education package in preventing fracture 

Method

This study applied a cross-sectional method involving 87 re-
spondents from the orthopedic and menopause clinics of 

between April 2016 and October 2016. A purposive sample 
of the respondents’ age of 50 and above and post-meno-
pausal women was utilized. The criteria in selecting respon-

-
lection was performed after obtaining approval from the 
Research Ethics Committee of the International Islamic Uni-

-
dents were evaluated using a questionnaire on various 
independent risk factors for osteoporosis, including paren-
tal hip fractures, previous fractures, current cigarette 
smoking habit, glucocorticosteroid usage, alcohol consump-
tion, rheumatoid arthritis, caffeinated drinks, and years of 
menopause. Physical examinations included weight and 

-

The WHO fracture risk assessment tool (FRAX®) was used 
to calculate the risk for major and hip fracture probability 
in 10 years’ time. The selection of an appropriate country 
for the FRAX tool was conducted because no FRAX tool was 

FRAX®

chosen based on the likelihood that it is a representative of 
the index country in terms of life expectancy and fracture 
incidence10. Therefore, the calculation for Singapore was 
chosen because the population comprised of three major 

-
® is a computer-based algorithm 

12.
Descriptive data were generated for all the variables. The 

Pearson correlation test was conducted to determine the 
relationship between the independent variables and 
the FRAX 10-year probability of fracture. Correlation was 

and analysis were performed using SPSS version 20.0 (2011).

Results

Out of the 87 post-menopausal women recruited, 50.6% 
were osteopenic and nearly half (48.3%) had osteoporosis 
(Figure 1). The mean age of the respondents was 61.6 years 

42.9%2.9%

54%

Osteopenia Osteoporosis

Table 1 Questionnaire

Name

Date of birth

Age

Years of menopause 

Previous fracture Yes No

Parental hip fracture Yes No 

Smoker Yes No 

Glucocorticosteroid usage Yes No 

Rheumatoid arthritis Yes No 

Alcohol consumption (3 or more units/day) Yes No

Caffeinated drinks (3 or more cups/day) Yes No
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46 were Chinese. The mean year of menopause of the re-
spondents was 11.9 (SD=8.5), ranging from 1 to 44 years. 

-
ture probability and a 3.5% hip fracture probability, which 
were denoted as high risk (Table 2).

Table 3 presents the fracture risk factors of the respon-

risk factors, thus indicating that they were not at risk for 
-

ous fractures. A positive family history (having parents with 
hip fracture) was observed in 16.1% of the respondents.

positive but weak correlation between year of menopause 
and FRAX major osteoporotic and hip fracture probability 
(r = 0.581, p < 0.001) and (r = 0.495, p < 0.001), as shown in 
Figures 2 and 3.

Discussion

Previous studies reported a higher risk of fractures among 
women than men, with post-menopausal women living a 
sedentary lifestyle being the most affected11,13. The present 
study found a 9.7% major osteoporotic fracture probability 
and a 3.5 % of hip fracture probability, which both indicate 
a high risk for hip fracture based on the age intervention 

-

14

utilized a threshold probability of 20% for major osteopo-
rotic fracture and 3% for hip fracture probability. The risk 
score of 3.5% for hip fracture among post-menopausal wom-
en in this study indicates that this population is at a high 
risk of obtaining a hip fracture in 10 years’ time. There is 
increasing concern that a considerable number of research 

-
ture incidences7,15. This study highlighted the importance of 
fracture risk assessment among post-menopausal women for 
the early detection of fracture risk and thus the prevention 
of fragility fracture.

The correlation between years of menopause and the prob-
ability of major osteoporotic and hip fractures is among the 

osteoporosis in women involves augmented bone resorption 
by osteoclasts in relation to changes in the estrogen levels at 
menopause. The increase in bone resorption appears to be 

Table 2 Characteristic of the participants and the FRAX 
risk scores

N = 87 n (%)

Age

Year of menopause

FRAX 10-year risk score

Hip fracture

Race

34 (39)

Chinese 46 (52.9)

Indian 5 (5.7)

Others 2 (2.3)

Table 3 Fracture risk factor

N = 87 Yes No

Previous fracture 17 (19.5%) 70 (80.5%)

Parental hip fracture 14 (16.1%) 73 (83.9%)

Rheumatoid arthritis 8 (9.2%) 79 (90.8%)

Alcohol consumption — 87 (100%)

Glucocorticosteroid usage 6 (6.9%) 81 (93.1%)

Smoking 1 (1.1%) 86 (98.9%)

Caffeinated drinks 28 (32.2%) 59 (67.8%)
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Correlation between year of menopause and the 
FRAX major osteoporotic fracture risk score.
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the most important stimulus for bone loss in the situation of 
-

en16. Osteoblasts, osteocytes, and osteoclasts express func-
tional estrogen receptors17

bone resorption and impairs bone formation, thus leading to 
bone loss. This information is essential in understanding why 
the risk of osteoporosis and fragility fracture exponentially 
increases with years of menopause. Therefore, the present 
study strongly recommends the use of a fracture risk assess-
ment to identify the common factors related to fracture risks 
with or without bone density results among post-menopausal 
women as early preventive measures. The early detection of 
the risk factors will provide the post-menopausal population 
the knowledge required to prevent fragility fractures.

This work was partially supported by the Fundamental Re-
-

References

 1. -
-

 2. Haugeberg G. Primary prevention in osteoporosis? Tidsskr den Nor 

2003;102(3):1506-7. Available at: http://publications.nice.org.
uk/alendronate-etidronate-risedronate-raloxifene-and-strontium-
ranelate-for-the-primary-prevention-ta160/the-technologies.

 3. Loh KY, Shong HK. Osteoporosis : primary prevention in the 

 4. 

Sharifuddin, Deraman S. Age related- Fracture Risk Prediction 

 5. International Osteoporosis Foundation (IOF). Facts and Statis-

iofbonehealth.org/facts-statistics#category-14.

 6. Johnell O, Kanis JA. An estimate of the worldwide prevalence 
and disability associated with osteoporotic fractures. Osteopo-
ros Int. 2006 Dec;17(12):1726-33.

 7. 

J. 2012 Jun; 6(Suppl A):11-15.  
 8. 

clinical utility of bone marker measurements in osteoporosis. J 
 

201. Available at: http://www.pubmedcentral.nih.gov/arti-
clerender.fcgi?artid=3765909&tool=pmcentrez&rendertype=ab
stract.

 9. 

Available at: http://linkinghub.elsevier.com/retrieve/pii/
S1521690X14000773.

10. ® Identifying people at high risk of fracture 
WHO Fracture Risk Assessment Tool, a new clinical tool for. 
2009. Available at: www.bonehealth.org.

11. 
calculations in postmenopausal women with subclinical hypo-
thyroidism. Hormones. 2013;12(3):439-48. 

12. 
et al. Interpretation and use of FRAX in clinical practice. Osteo-
poros Int. 2011;22(9):2395-411. 

13. Sanfélix-Genovés J, Sanfélix-Gimeno G, Peiró S, Hurtado I, Flu-
ixà C, Fuertes A, et al. Prevalence of osteoporotic fracture risk 

-
teoporos Int. 2013;24(3):1045-55. 

14. -

based on FRAX: A report prepared for the National Osteoporosis 
Guideline Group and the International Osteoporosis Founda-

http://dx.doi.org/10.1007/s11657-016-0278-z.
15. 

1981-1 989. 1993;64:178-80. 
16. Tella SH, Gallagher JC. Prevention and treatment of postmeno-

-

www.ncbi.nlm.nih.gov/pubmed/24176761.
17. 

Pathol. 2011;6:121-45.


	Fracture risk prediction in post-menopausal women with osteopenia and osteoporosis: preliminary findings
	Introduction
	Method
	Results
	Discussion


