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INTRODUCTION 

Osteoporosis is a progressive systemic skeletal disease 

which is characterized by low bone mass and 

microarchitectural deterioration of the bone tissue with a 

consequent increase in bone fragility and susceptibility to 

fracture.
1
 Fractures are commonly associated with 

vertebrae, hip and wrist. Risk factors for the prediction of 

osteoporosis and fractures have been less thoroughly 

studied in younger women.
2 

Dual Energy X-ray 

Absorptiometry (DEXA) scans are widely recommended 

for the measurement of bone mineral density and to 

identify individuals who are at high risk of fracture.
3-5 

According to Hussein et al, Vitamin D deficiency is 

common in Saudi Arabia and contributes adversely to bone 

health. Vitamin D deficiency should be suspected and 

treated in all subjects with osteopenia and osteoporosis.
6 

The study done by Warensjo et al suggested that dietary 

calcium intake below approximately 700 mg per day in 

women were associated with an increased risk of hip 

fracture, any fracture and osteoporosis.
7 

According to 

Stewart et al, exercise may preserve or increase bone 

mineral density (BMD) even while reducing fatness.
8 

The 

present study was therefore undertaken to find out the 

prevalence of osteoporosis in Saudi women above 40 years 

of age and the factors associated with osteoporosis. 

ABSTRACT 

 

Background: Women have lower bone density than men and they lose bone mass more quickly as they advance in 

age, which leads to osteoporosis. The Saudi Diabetes and Endocrine Association in the Eastern Province revealed that 

30 to 50% of Saudi women above 40 years of age develop osteoporosis. Factors related to the development of 

osteoporosis include poor diet, low calcium intake, vitamin D deficiency, sedentary lifestyle and smoking. Previous 

studies have shown that there is a high prevalence of vitamin D deficiency in Saudi women. 

Methods: The present study was done in 100 Saudi women above 40 years of age who were outpatients in Arar Central 

Hospital during a period of four months. After taking an informed consent, data was collected relating to the risk factors, 

vitamin D levels were assessed and the patients underwent a Dual Energy X-ray Absorptiometry (DEXA) scan. 

Results: The results showed that 82% of Saudi women patients had vitamin D deficiency. Only 21% of women were 

exposed to sunlight. 58% of the women had low BMD (18% with osteoporosis and 40% with osteopenia). Only 5% of 

patients took Vitamin D and Calcium rich diet and 7% were in the habit of doing exercise. There was a significant 

association between bone mass density and exercise when Fisher's exact test was used (P value < 0.05) 

Conclusion: Prevalence of osteopenia is higher than osteoporosis in the Saudi women above 40 years in the Northern 

part of Saudi Arabia. The major cause of low BMD is lack of exercise even though there is a high prevalence of 

Vitamin D deficiency. 
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METHODS 

The study was conducted in Arar central Hospital, Arar, 

Saudi Arabia over a period of four months. 100 Saudi 

female patients who came to the outpatients department 

of medicine and orthopedics departments were selected 

for the study. Patients were selected by simple random 

sampling. All patients were Saudi women residing in 

Arar and have completed 40 years of age. Patients who 

did not have hormonal disorders and renal diseases and 

who were not on immunosuppressive drugs were selected 

for the study. An informed consent was taken from all the 

patients and a questionnaire was given relating to age, 

marital status, smoking habits, diet, exercise, diseases and 

drugs taken by them. Blood samples were collected to 

assess the Vitamin D levels and the patients were sent to 

the Radiology department of Arar central hospital to 

undergo DEXA scans. BMD was measured at the femoral 

neck (right side and left side) and the lumbar spines L1 - 

L4. The DEXA scan report was given by the radiologist. 

The report was based on the WHO classification ranges 

of BMD T-score to classify the patients into three groups- 

normal, with osteopenia and with osteoporosis.
9 

The data 

was analyzed using SPSS 16.0 statistical package for 

frequency distribution. To find out the correlation 

between bone mineral density and vitamin D, Pearson 

correlation was used. To find out the association between 

BMD and various independent factors, Fisher's exact test 

was used. 

RESULTS 

Among the 100 Saudi women who were in the age group 

40-75 years, 58% had low BMD (18% had osteoporosis 

and 40% had osteopenia). 

The reports of the blood Vitamin D levels showed that 

82% of the Saudi women had Vitamin D deficiency (<50 

nmols/l). Only 21% were exposed to sunlight. There was 

no statistically significant association between Vitamin D 

level and exposure to sunlight as shown in Table 1 (P 

value > 0.05). 40% of the women whose diet was 

adequate had normal Vitamin D level while only 16.4% 

of the women whose diet was not adequate had normal 

Vitamin D level. Although there was some association 

between vitamin D level and diet, it was not statistically 

significant as shown in Table 2 (P value > 0.05). There 

was also no significant correlation between Vitamin D 

level and bone mineral density when Pearson correlation 

was used (P value > 0.05). 

Among the 100 Saudi women, only 7 women (7%) were 

doing regular exercise. Out of the 7 patients, 6 patients 

had normal BMD while 1 patient had low BMD. There 

was a significant association between BMD and exercise 

(P value < 0.05) as shown in Table 3. 

 

 

Table 1: Association between Vitamin D level and 

exposure to sunlight. 

rotcaF 
Factor 

Levels 

Vitamin D 
Total eulov P 

Normal Deficiency 

thgilnuS 

erusohxE 

sEo 2 19 21 

> 0.05 

 9.5% 90.5% 100.0% 

os 16 63 79 

 20.3% 79.7% 100.0% 

lsSoi 18 82 100 

 18.0% 82.0% 100.0% 

Table 2: Association between Vitamin D level  

and diet. 

rotcaF 
urotcaF  

levels 

Vitamin D 

Total 
eu

lov P Norma

l 

Deficienc

y 

tlES 

etEuhoSE 2 3 5 

> 0.05 

 40% 60% 
100.0

% 

estExoSE 7 33 40 

 17.5% 82.5% 
100.0

% 

tgotEuhoS

E 

9 

16.4% 

46 

83.6% 

55 

100% 

lsSoi 18 82 100 

 18.0% 82.0% 
100.0

% 

Table 3: Association between bone mineral density 

and exercise. 

Factor 
Factor 

levels 

BMD 

Total 
P 

value Normal 

BMD 

Low 

BMD 

Exercise 

Yes 6 1 7 

< 0.05 

 85.7% 14.3% 100.0% 

No 36 57 93 

 38.7% 61.3% 100.0% 

Total 42 58 100 

 42.0% 58.0% 100.0% 
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Only 7 patients (7%) were in the habit of smoking. There 

was no significant association between smoking and bone 

mineral density as shown in Table 4 (P value > 0.05). 

Table 4: Association between bone mineral density 

and smoking. 

rotcaF 
rotcaFu

vPlPvl 

BMD 

Total 
eu

lov P Normal 

BMD 

Low 

BMD 

Smoking 

sEo 2 5 7 

> 0.05 

 28.6% 71.4% 100.0% 

os 40 53 93 

 43.0% 57.0% 100.0% 

lsSoi 42 58 100 

 42.0% 58.0% 100.0% 

60% of the Saudi women whose diet was adequate had 

normal BMD while 47.3% of the women whose diet  

was not adequate had normal BMD. Even though there 

was some association between BMD and diet, it was  

not statistically significant (P value > 0.05) as shown in 

Table 5. 

DISCUSSION 

Osteoporosis is reported to be a common problem among 

Saudi women especially after menopause. According to 

Mir Sadat Ali et al the reported incidence of osteoporosis 

varies between 50-60%.
10

 They suggested that necessary 

steps should be taken to avoid osteoporosis and its 

complications which could end up in epidemic 

proportions. Many clinical guidelines recommend risk 

factor assessment and measurement of bone mineral 

density through DEXA scans.
11-12 

In the present study, 

bone mineral density (BMD) was measured in 100 Saudi 

women in the age group 40-75 years using DEXA scans 

to find out the prevalence of osteoporosis. The results 

showed that 58% of the Saudi women had low BMD 

(18% had osteoporosis and 40% had osteopenia). It is 

very important to detect osteopenia early to prevent the 

development of osteoporosis and associated bone 

fractures. 

 

Table 5: Association between bone mineral density and diet. 

rotcaF rotcaF levels 
BMD 

Total eulov P 
Normal Osteopenia Osteoporosis 

Diet 

Adequate 3 2 0 5 

> 0.05 

 60.0% 40.0% 0.0% 100.0% 

Moderate 13 17 10 40 

 32.5% 42.5% 25.0% 100.0% 

Inadequate 26 21 8 55 

 47.3% 38.2% 14.5% 100.0% 

Total 42 40 18 100 

 42.0% 40.0% 18.0% 100.0% 

 

In the Northern part of Saudi Arabia, it is mandatory for 

all the Saudi women to cover the entire body including 

the face as part of the Saudi culture. According to Ardawi 

et al, Vitamin D deficiency is highly prevalent among 

healthy pre-menopausal and post- menopausal women 

and largely attributed to obesity, poor exposure to 

sunlight, poor dietary Vitamin D supplementation and 

age.
13 

It is difficult to define adequate Vitamin D nutrition 

because circulating Vitamin D is derived from both 

dietary sources and sunlight. An optimal serum level of 

Vitamin D for bone health is above 50nmols/l.
14

 Mishal 

has reported that the factors which have significant 

effects on serum vitamin D levels are sunlight, exposure, 

age, race and diet.
15

Study done by Turki et al on Vitamin 

D levels among healthy Saudi Arabian women showed 

that covering the face by veil is not a cause of 

hypovitaminosis D. However the overall non exposure to 

sun and a diet deficient in Vitamin D is the cause.
16 

They 

suggested that further studies are needed to find out any 

other reason for the increased prevalence of Vitamin D 

deficiency among Saudi women above 50 years of age. 

Binkley et al have reported that high amounts of sun 

exposure do not ensure what is currently accepted as 

Vitamin D adequacy. Thus clinicians should not assume 

that individuals with abundant sun exposure have 

adequate Vitamin D status.
17 

In the present study done in 
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Saudi women in the age group of 40 -70 years, 82% had 

vitamin D deficiency (< 50 nmols/l). Only 21% had 

exposure to sunlight. However there was no statistically 

significant association between Vitamin D levels and 

exposure to sunlight (P value > 0.05). Our study supports 

the view that sun exposure alone cannot maintain the 

vitamin D level. 

According to Vieth R osteoporosis can be largely 

prevented by optimizing physical activity and vitamin D 

related factors of environment and nutrition.
18 

In the 

present study, there was no significant correlation 

between Vitamin D level and BMD when Pearson 

correlation was used (P value > 0.05). According to 

Zehnacker et al, weighted exercises can help in 

maintaining BMD in postmenopausal women and 

increasing BMD of the spine and hip in women with 

osteopenia and osteoporosis.
19

 In our study even though 

only 7% of the Saudi women were in the habit of doing 

regular exercise, there was a significant association 

between BMD and exercise (P value < 0.05). 

A meta-analysis of 29 published cross sectional studies 

reporting the difference in bone density in smokers and 

nonsmokers according to age, showed that hip fracture is 

a major adverse effect of smoking and the cumulative 

excess bone loss due to smoking is substantial, increasing 

the life time risk of hip fracture by half.
20

 In the present 

study, only 7% of the Saudi women were smokers and 

there was no significant association between BMD and 

smoking (P value < 0.05). Even though there was some 

association between BMD and diet, it was not statistically 

significant (P value < 0.05). 

CONCLUSIONS 

The study shows that there is a higher prevalence of 

osteopenia when compared to osteoporosis in Saudi 

women in the Northern part of Saudi Arabia. The results 

indicate that osteoporosis can be prevented with adequate 

therapeutic measures. Although there is a high prevalence 

of vitamin D deficiency and the diet taken is not 

adequate, the major cause of osteopenia and osteoporosis 

is lack of exercise. 
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