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Abstract 

ackgroundB : Osteoporosis is a bone disease characterized by low bone mass and microarchitectural 

deterioration of bone tissue. Fracture Risk Assessment Tool (FRAX) is a risk assessment tool that calculates a 

patient’s ten years probability of fracture.  

ectiveObj : To assess the prevalence of osteoporosis and estimate the 10 year- probability of osteoporotic 

fractures among women above 45 years in Madina, Saudi Arabia. 

Materials and Methods: This cross-sectional study was carried out on 370 women. Bone mineral density 

(BMD) was measured by dual-energy X-ray absorptiometry (DEXA scan) at Taibah Early Diagnostic Center, 

Madina, KSA between 2016 and early 2017. A diagnosis of osteoporosis was made according to World Health 

Organization (WHO) criteria. The ten years fracture risk for major osteoporotic and hip fracture was 

calculated online using Fracture Risk Assessment Tool (FRAX). 

Results: The mean age of the women was 57.3 ± 7.8. Of the participants, 33.8% were osteoporotic, and 45.7%. 

were osteopenic. The mean 10-year probability of a major osteoporotic or hip fracture was 3.1% and 0.43%, 

respectively. For women aged ≥ 70 years, the prevalence of osteoporosis was 74.3% and osteopenia 22.9%, and 

the mean 10-year probability of a major osteoporotic or hip fracture was 2.9% and 28.6%, respectively. In 

total, approximately 0.3% of women were at high risk of a major osteoporotic fracture (risk ≥ 20%) and 4.9% 

were at high risk of a hip fracture (risk ≥ 3%). Furthermore, one in seven osteoporotic women was at high risk 

of a hip fracture at 10 years. 

Conclusion: Although osteoporosis is common among women above 45 years, the risk of osteoporotic fracture 

is only of concern among older women. Preventive measures to avoid fracture among elderly women is a 

priority. 
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INTRODUCTION: 

Osteoporosis is a bone disease characterized by low 

bone mass and microarchitectural deterioration of 

bone tissue. It is caused by an imbalance between 

bone resorption and bone formation (increasing 

bone resorption or decreasing bone formation), 

which may happen due to ageing, estrogen 

deficiency, calcium or vitamin D deficiencies. (1) 

Out of every two women aged over 50 years, one 

of them will develop an osteoporosis-related 

fracture in her lifetime. (2)  

 

An epidemiological analytic study done in 2012 

among Saudi population aged 50 - 79 years old 

showed that the prevalence of osteoporosis and 

osteopenia were 34% and 36.6% respectively. The 

incidence of osteoporotic related fractures of 

vertebral bone was 20% - 24%. (3) The incidence 

of hip fracture is suspected to increase by 240% in 

women by 2050, in the world, compared to rates in 

1990.(4) 

 

Fracture Risk Assessment Tool (FRAX) is a risk 

assessment tool that calculates a patient’s ten-years 

probability of fracture. It is a useful tool to aid 

clinical decision making about the use of 

pharmacologic therapies in patients with low bone 

mass.(5) FRAX uses bone densitometer 

measurements (DEXA scan) along with other risk 

factors for osteoporosis for fracture risk estimation 

which include age, ethnicity, body mass index 

(BMI), a prior fragility fracture, parental history of 

hip fracture, current tobacco smoking, ever long-

term use of glucocorticoids, rheumatoid arthritis, 

other causes of secondary osteoporosis and alcohol 

consumption of 3 or more units daily.(5)   

 

In 2013, a study conducted In Al Hassa, Saudi 

Arabia to estimate the 10-years probability of 

osteoporosis related fractures and identifying those 

in need of osteoporosis treatment among Saudi 

adults attending primary care centers using 

FRAX® score. Of those aged ≥ 60 years, 14.4 and 

18.4% scored probabilities for major and hip 

fractures respectively suggesting osteoporosis 

treatment.(6) 

 

In Palestine a study showed that the 10-years 

probability of major osteoporotic fractures (MOF) 

was significantly associated with increase age, 

female gender, multiparity, previous fracture, 

rheumatoid arthritis, and administration of 

corticosteroid. The median 10-year probability of 

MOF and hip fracture (HF) based on BMD were 

3.7 (2.43-6.18)%, and 0.30 (0.10- 0.68)% 

respectively.(7) Evidence showed that many 

women who developed a fragility fracture were not 

diagnosed and treated probably for osteoporosis. 

(8,9) 

The aim of this study is to estimate the ten-years 

fracture risk among women above 45 years old in 

Madina, Saudi Arabia. 

     

METHODOLOGY: 

Study design and Study setting and Study period: 

This is a cross-sectional analytic study that was 

done in Taibah Early Diagnostic Center in Al-

Madina City between the period of January 2017 

until January 2018. 

 

Sampling: 

The sample size was 384, calculated using 

OpenEpi statistical website with confidence 

interval 95%. Inclusion criteria included women 

above 45 years who live in Al-Madina and 

underwent DEXA scan at Taibah Early Diagnostic 

Center during January 2016 to January 2018. 

Exclusion criteria included women who are below 

45 years old.    

 

Data collection: 

The data were collected by a questionnaire in 

English language filled by interviewers. First, the 

researchers gathered the contact details of the 

patients who fitted the inclusion criteria from the 

center. Then we contacted the patients and asked 

them about the risk factors of osteoporosis which 

are: smoking status, history of parents hip fracture, 

history of previous fracture, history of 

glucocorticoids use, rheumatoid arthritis, alcohol 

use and having any disease that leads to secondary 

osteoporosis. After that, the following data have 

been taken from the system: height, weight, bone 

mineral density, T score and Z score for lumbar 

spine L1-L4 and right and left femoral neck. All of 

these data used for FRAX calculation using Abu 

Dhabi version. 

 

Statistical analysis : 

The collected Data were entered using Microsoft 

Excel and analyzed using the statistical package for 

social scientists (SPSS) software version 21, United 

States of America. SPSS has been used to generate 

graphs and tables. Statistical methods included 

descriptive analysis, such as numbers, percentages 

and frequencies. Quantitative data were expressed 

as mean and standard deviation (SD). Qualitative 

data were expressed as numbers and percentages. 

The mean and proportion of the 10-year probability 

of a major osteoporotic or hip fracture using FRAX 

tool with and without BMD. 

 

The discriminating ability of the FRAX tool to 

identify people at increased risk of fracture after a 

10-year period was assessed using the area under 

the curve (AUC) of receiver operating 

characteristic (ROC) curves. 
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Ethical consideration: 

The ethical approval was obtained from the 

research ethical committee at Taibah University 

and also another approval was obtained from 

Taibah Early Diagnostic Center. Informed consent 

was taken from the patient participating in the 

study after explaining the aim of the study and their 

privacy was assured.  

 

ESULTSR:  

In this study, we analyzed 370 Saudi women aged 

between 45 and 83 years with a mean age of 57.3 ± 

7.8. 

The demographic data for the participants are 

presented in Table 1. 

 

 

Variable  Pencent 

Mean age 57.37 

Percentage of age groups (%) 

45-50 

51-55 

56-60 

61-65 

66-70 

71 and above 

  

19.5 

27.8 

22.4 

14.3 

7.6 

8.4 

Mean height (cm) 154 

Mean Weight (Kg) 75.1 

Mean BMI 31.64 

Smoking % 3.0 

Alcohol use % 0 

Fragility fracture % 14.6 

Parent hip fracture % 5.4 

Glucocorticoids use % 5.7 

 

Table 1: Demographic data for the participants. 

 

The mean BMD of the spine was 0.897± 0.16 g/cm2 and the mean femoral BMD was 0.840± 0.14 g/cm2. BMD 

osteoporotic (8.4% of them  decreased as the age increased as shown in Fig. 1. Of the participants, 36.7% were

had severe osteoporosis), and 44.6% were osteopenic. The prevalence of osteoporosis increased significantly 

with age as shown in Fig 2. 
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Fig 1: Mean spinal bone mineral density by age. 

 

 
 

2Fig : Proportion steoporosis by age groupsof osteopenia and o . 

  

years probability of a major osteoporotic or hip fracture using FRAX tool -The mean and proportion of the 10

with and without BMD are presented in table 2. 

 

FRAX Group Mean± SD P-

value 

Percentage 

(%) 

P-value 

Major osteoporotic 

fracture 

Without BMD 3.62±3.081 0.089 0.5 0.94 

With BMD 3.27±2.537 0.3 

Hip fracture  Without BMD 0.97±1.677 0.000 8.1 0.00 

With BMD 0.58±1.213 4.3 

h and without year probability of a major osteoporotic or hip fracture wit-Table 2: Mean and proportion of the 10

BMD among the participants. 

 

For women aged >70 years, the prevalence of osteoporosis was 76.7% and osteopenia 23.3%, and 3.3% of them 

and 43.3% ≥ 20%( were at high risk of a major osteoporotic fracture (both with BMD or without BMD) (risk 

)3.32 %with including BMD to the FRAX )≥ 3%(were at high risk of a hip fracture (risk . The cutoff level of 
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FRAX major osteoporotic fracture risk estimated without BMD for identifying osteoporosis at the femoral neck 

nd AUC were 33.1%, 80.0% and 0.615. The cutoff level of FRAX hip was 4.45%. The sensitivity, specificity a

fracture risk estimated without BMD for identifying osteoporosis at the femoral neck was 1.15%. The 

sensitivity, specificity and AUC were 33.1%, 83.3% and 0.623 (Fig 3). 

 

 
Fig 3: of FRAX major osteoporotic and hip fractures risk for diagnosis of osteoporosis. The curve Usefulness 

characteristic (ROC) curve for detecting osteoporosis-operating-represents the receiver .  

 

DISCUSSION: 

No disease has attracted attention in the last 2 

decades all over the world, such as osteoporosis. 

(10)  200 million women are affected by 

osteoporosis and it is a major cause of morbidity 

and mortality worldwide. (11) In this study, 36.7% 

of the participants were osteoporotic (8.4% of them 

had severe osteoporosis), and 44.6% were 

osteopenic. Similar result has been reported in 

systematic review study done in KSA, 2012 on 

5160 healthy women 50 to 79 years of age (mean, 

SD: 56.8 [2.7]), showed that 34.0% (8.5%) were 

osteoporotic and 36.6% (6.6%) were osteopenic. 

(3) A higher percentage has reported in Taiwan, 

showed that out of 63 patients 36 (57.1%) were 

osteoporotic and 19 (30.1%) were osteopenic. (12) 

In contrast, Japanese study done on women aged 40 

to 70 years showed a lower prevalence of 

osteoporosis 17.5% and osteopenia 15% (13). Al-

Shoumer in Kuwait reported 20.2% and 12.5% of 

osteoporotic BMD of the spine and femur neck 

among postmenopausal women, respectively, 

whereas osteopenic BMD of the spine and femur 

neck was 35.4% and 42.8%. (14)  

The incidence of osteoporotic fragility fractures in 

a study done in the Eastern region of Saudi Arabia 

among 1,300,336 women aged 55 or above was 

7528. Where the prevalence was 42% and 38.6% at 

neck of femur and intertrochanteric fractures 

respectively. (15)  

 

Age is considered as a significant risk factor for 

osteoporosis. In our study the prevalence of 

osteoporosis and osteopenia was significantly 

increasing with age. For women who were 70 years 

old or above, osteoporosis and osteopenia 

prevalence was 76.7% and 23.3% respectively. 

Similar result was reported in Spanish study 

showed a higher rate of fractures in the group over 

65 years old (16). This is higher than a study in 

Taiwan which exhibited prevalence of osteoporosis 

for females in the same age (≥70 years old) about 

62.9% (17). In a Chinese study 35.8% of females 

≥65 years old only had osteoporosis (18). Another 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Shoumer%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=23225292
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Shoumer%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=23225292
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study in Bulgaria showed that 16.8% of women 

≥50 years old had osteoporosis and 46.5% had low 

BMD of femoral neck (19).  

 

Of our sample 3.3% had high risk for major 

osteoporotic fracture (MOF) and 43.3% had high 

risk of hip fracture (HF). In Bulgarian study the 

mean 10-years probability of MOF was 13.4 ± 

9.2% and the mean HF was 2.8 ± 5.2% (19).  In a 

French study that was conducted on 494 

postmenopausal women, probabilities for MOF and 

HF was 3.9 ± 2% and 0.8 ± 0.9% respectively (20). 

A different study that was done in Poland during 

2012 concluded that the MOF for their sample was 

79.1% and the risk for HF was 79.5% which is the 

highest among all the other studies (21). 

 According to Spanish study that measured the 

FRAX among patients with and without fractures 

showed a significant difference (p < 0.001). In 

patient with fracture, mean FRAX of MOF without 

femoral neck (FN) T-score was 6.44% (6.94 SD) 

and 8.25 (9.19 SD) with FN T-score and HF was 

2.38 (5.20 SD) and 3.59 (7.39 SD ) respectively. 

While in patients without fracture, MOF without 

FN T-score was 3.35 (2.81 SD) and 3.73 (3.48 SD) 

with FN T-score and HF was 0.74 (1.40 SD) and 

0.86 (1.94 SD), respectively (16).  

 

In the present study, the cutoff level of FRAX 

MOF risk estimated without BMD for identifying 

osteoporosis at the femoral neck was 4.45%. The 

sensitivity, specificity and AUC were 33.1%, 

80.0% and 0.615. The cutoff level of FRAX HF 

risk estimated without BMD for identifying 

osteoporosis at the femoral neck was 1.15%. The 

sensitivity, specificity and AUC were 33.1%, 

83.3% and 0.623 respectively.   

 

A study that was done in Japan over 2009 until 

2010 to investigate the efficacy of FRAX tool in 

specific health checkups compared to periodic 

osteoporosis screening. The cutoff level for 

osteoporosis treatment initiation according to ROC 

curve was 8 % for men and 10.5 % for women 

(22). Also, another cohort Japanese study that 

followed a group of women concluded that 

measuring FRAX with and without femoral neck 

BMD does not show significant difference as the 

AUC of FRAX with femoral neck BMD for MOF 

is 0.69 and for estimation of femoral neck fracture 

is 0.88. AUC of FRAX without femoral neck BMD 

for MOF is 0.67 and HF is 0.86 both of which are 

higher than our study results (0.615 vs. 0.67 and 

0.623 vs. 0.86 respectively) (23). The AUC, 

sensitivity and specificity of FRAX tool in 

Japanese women are 0.789, 82% and 63% 

respectively with cutoff value for major 

osteoporotic fracture 7.2%. (13). FRAX tool has 

shown a good modality for detecting patients with 

high risk of fragility fractures. As in hip fracture 

FRAX without BMD was higher than FRAX with 

BMD (0.97±1.677 vs. 0.58±1.213) (P-value= 

0.000). In agreement, a Spanish study showed a 

similar significant result for risk for hip fracture 

(p < 0.001). It was best detected by FRAX without 

BMD [AUC = 0.883, 95 % CI 0.827–0.938], in 

comparison with FRAX including FN T-score 

[AUC = 0.857, 95 % CI 0.773–0.941] and FN 

BMD alone [AUC = 0.814, 95 % CI 0.712–0.916] 

(16). 

 

CONCLUSION: 

Although osteoporosis is common among women 

above 45 years, the risk of osteoporotic fracture is 

only of concern among older women. Preventive 

measures to avoid fracture among elderly women is 

a priority. 

 

ACKNOWLEDGMENTS: 

We thank Batool Sayed Alshenqiti, Noha 

Mohammed Alraddadi, Alaa Ibrahim Al-Hindi, 

Sawsan Khader Sayed, Hanan Helmi Almahdi, 

Fatmah Abdulraheem Jeddo, Atheer Khalid 

Alharbi and Raghad Mohammad Alsafri for their 

efforts in data collection.  

 

List of abbreviations 

FRAX: Fracture Risk Assessment Tool 

DEXA: dual-energy X-ray absorptiometry 

WHO: World Health Organization 

MOF: Major Osteoporotic Fracture 

HF: Hip Fracture 

BMD: Bone Mineral Density 

ROC: Receiver Operating Characteristic  

AUC: Area Under the Curve 

FN: Femoral Neck 

 

REFERENCES: 

1. Natl. Inst. Health Consens. Dev. Panel 

Osteoporosis prevention, diagnosis, and 

therapy. J. Am. Med. Assoc. 1002;174:674–84 

2. NIH/ORBD, www.osteo.org. 2000.  

3. Sadat-AliM,Al-HabdanIM,Al-Turki HA, 

Azam MQ. An epidemiological analysis of the 

incidence of osteoporosis and osteoporosis-

related fractures among the Saudi Arabian 

population. Ann Saudi Med. 2012 Nov-

Dec;32(6):637-641 

4. Gullberg B, Johnell O, Kanis JA. World-wide 

projections for hip fracture. Osteoporos Int. 

1997;7(5):407–13. 

5. Available at: 

https://www.iofbonehealth.org/sites/default/fil

es/media/PDFs/FRAX_report_25.pdf 

[Accessed 10 May 2017] 

6. Amin TT, Al Owaifeer A, Al-Hashim H, 

Alwosaifer A, Alabdulqader M, Al Hulaibi F, 

et al. Osteoporosis among older Saudis: risk of 

fractures and unmet needs. Arch Osteoporos. 

2013;8:118. 

https://www.iofbonehealth.org/sites/default/files/media/PDFs/FRAX_report_25.pdf
https://www.iofbonehealth.org/sites/default/files/media/PDFs/FRAX_report_25.pdf


IAJPS 2019, 06 (02), 2809-2815                  Eman Alfadhli et al                   ISSN 2349-7750 

 w w w . i a j p s . c o m  

 

 

Page 2815 

 

7. Aker MB, Taha ASA, Zyoud SH, Sawalha AF, 

Al-Jabi SW, Sweileh WM. Estimation of 10 - 

year probability bone fracture in a selected 

sample of Palestinian people using fracture 

risk assessment tool. BMC Musculoskelet 

Disord. 2013 Oct 5;(14):284.  

8. Freedman KB, Kaplan FS, Bilker WB, Strom 

BL, Lowe RA. Treatment of osteoporosis: are 

physicians missing an opportunity? J Bone 

Joint Surg Am. 2000 Aug;82-A(8):1063–70. 

9. Siris ES, Miller PD, Barrett-Connor E, 

Faulkner KG, Wehren LE, Abbott TA, et al. 

Identification and fracture outcomes of 

undiagnosed low bone mineral density in 

postmenopausal women: results from the 

National Osteoporosis Risk Assessment. 

JAMA. 2001 Dec 12;286(22):2815–22. 

10.  Alwahhabi BK. Osteoporosis in Saudi Arabia. 

Saudi Med J. 2015 Oct;36(10):1149–50. 

11.  Melton LJ. How many women have 

osteoporosis now? J Bone Miner Res. 1995 

Feb;10(2):175–177. 

12.  Chao A-S, Chen F-P, Lin Y-C, Huang T-S, 

Fan C-M, Yu Y-W. Application of the World 

Health Organization Fracture Risk Assessment 

Tool to predict need for dual-energy X-ray 

absorptiometry scanning in postmenopausal 

women. Taiwan J Obstet Gynecol. 2015 

Dec;54(6):722–725. 

13.  Oka R, Ohira M, Suzuki S, Yoshida T, Koide 

H, Tanaka T, et al. Fracture risk assessment 

tool (FRAX) and for the diagnosis of 

osteoporosis in Japanese middle-aged and 

elderly women: Chiba bone survey. Endocrine 

Journal. 2017;65(2):193–202.  

14.  Al-Shoumer KAS, Nair V. Prevalence of low 

bone mass in postmenopausal Kuwaiti women 

residents in the largest province of Kuwait. 

Arch Osteoporos. 2012;7:147–53. 

15.  Sadat-Ali M, Al-Dakheel DA, Azam MQ, Al-

Bluwi MT, Al-Farhan MF, AlAmer HA, et al. 

Reassessment of osteoporosis-related femoral 

fractures and economic burden in Saudi 

Arabia. Arch Osteoporos. 2015 Oct 

22;10(1):37.  

16.  Azagra R, Zwart M, Encabo G, Aguyé A, 

Martin-Sánchez JC, Puchol-Ruiz N, et al. 

Rationale of the Spanish FRAX model in 

decision-making for predicting osteoporotic 

fractures: an update of FRIDEX cohort of 

Spanish women. BMC Musculoskelet Disord. 

2016;17:262. 

17.  Li Y-M, Liu S-H. Estimation of the 10-year 

Probability of Osteoporotic Fracture in 

Postmenopausal Taiwanese Women With 

FRAX. Tzu Chi Medical Journal. 2010 

Mar;22(1):29–35. 

18. Available 

at:

https://onlinelibrary.wiley.com/doi/pdf/10.135

 jbmr.070320/9 [Accessed 25 Dec 2018]  

19.  Borissova A-M, Rashkov R, Boyanov M, 

Shinkov A, Popivanov P, Temelkova N, et al. 

Femoral neck bone mineral density and 10-

year absolute fracture risk in a national 

representative sample of Bulgarian women 

aged 50 years and older. Arch Osteoporos. 

2011 Dec;6(1):189–195. 

20.  Trémollieres F, Cochet T, Cohade C, Pouillès 

J-M, Ribot C. Fracture risk in early    

postmenopausal women assessed using FRAX. 

Joint Bone Spine. 2010 Jul;77(4):345–8. 

21.  Pluskiewicz W, Adamczyk P, Franek E, 

Leszczynski P, Sewerynek E, Wichrowska H, 

et al. Ten-year probability of osteoporotic 

fracture in 2012 Polish women assessed by 

FRAX and nomogram by Nguyen et al.-

Conformity between methods and their clinical 

utility. Bone. 2010 Jun;46(6):1661–1667. 

22.  Nakatoh S, Takemaru Y. Application of the 

fracture risk assessment tool (FRAX®)  and 

determination of suitable cut-off values during 

primary screening in specific health check-ups 

in Japan. J Bone Miner Metab. 2013 

Nov;31(6):674–680.  

23.  Tamaki J, Iki M, Kadowaki E, Sato Y, Kajita 

E, Kagamimori S, et al. Fracture risk 

prediction using FRAX®: a 10-year follow-up 

survey of the Japanese Population-Based 

Osteoporosis (JPOS) Cohort Study. 

Osteoporos Int. 2011 Dec;22(12):3037–45. 

https://onlinelibrary.wiley.com/doi/pdf/10.1359/jbmr.070320
https://onlinelibrary.wiley.com/doi/pdf/10.1359/jbmr.070320
https://onlinelibrary.wiley.com/doi/pdf/10.1359/jbmr.070320

