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Background/aim:-  Osteoporosis is a major public health concern 

with increased morbidity and mortality. The present study was carried 

out to screen the bone mineral density (BMD) in different age groups 

of adults attending a health campaign.  
Methods:- during the "Your Heath Is Your Life "campaign that was 

lunched in Madinh, SA, from  24th of April 2014 to 2nd of May 2014 

, a community based cross sectional study of bone mineral density in 

adults was carried out in 336 adults using WHO T-scores utilizing 

calcaneal qualitative ultrasound (QUS) as a diagnostic tool. A detailed 

self-reported questionnaire was obtained including demographic, 

socioeconomic, lifestyle and medical condition data. For females, 

additional data were obtained including obstetric and gynecological 

histories, and sun exposure and protection behavioral data. Body mass 

index was calculated.  

Results:- screening retrieved 63 (18.8%) adults with low T-Scores 

(14.9% osteopenia and 3.9% osteoporosis). Variables including 
known risk factors were equally distributed in both low and normal T-

Score groups, except for male gender (57.1% vs. 20.1%); employment 

status (58.7% vs 39.7%), and exercise frequency (once (51.6%) vs. > 

3 times (36.8%) weekly) and duration (16.1% vs. 25% exercised for 

45 - 60 min.) which were significantly higher in the low T-Score 

group.  

Conclusion:- in a Saudi community, 18.8% prevalence of low BMD 

was detected among adults. Low BMD was associated with male 

gender, employment, and exercise frequency and duration. Therefore, 

adults especially employed men, should be encouraged to exercise. 

Future studies in young Saudi adults using more reliable methods are 
needed to confirm these findings and to identify secondary causes or 

unidentified risk factors                                 
                                                                    Copy Right, IJAR, 2016,. All rights reserved.

…………………………………………………………………………………………………….... 

Introduction:-  

http://www.journalijar.com/


ISSN: 2320-5407                                                                                    Int. J. Adv. Res. 4(12), 599-606 

600 

 

Osteoporosis is a worldwide disease characterized by reduction in the bone mass and disruption of bone architecture 

leading to increased risk of fractures with increased mortality, morbidity and financial costs (1). Screening for 

osteoporosis aims at identifying individuals at increased risk of sustaining a fragility fracture and who would benefit 

from prophylactic and therapeutic intervention. Low bone mineral density (BMD) is associated with increased risk 

of fracture, regardless of the technique used for measurement. According to the International Society of Clinical 

Densitometry guidelines (2), BMD testing is recommended in old adults 65 years or older and in post-menopausal 
women younger than 65 years if clinical risk factors for fracture are present. Routine BMD screening of young 

women is not currently recommended, however, screening should be performed for those with history of a fragility 

fracture or known secondary causes of osteoporosis. For young men, measurement of BMD is recommended in 

those with risk factors for fracture or clinical manifestations of low bone mass. Many non-modifiable factors are 

identified as female gender, old age, small habitus, ethnicity and family history of fractures (especially maternal). 

Other modifiable risk factors include decreased vitamin D and calcium intake, smoking, alcohol and caffeine intake 

and sedentary lifestyle (3). The World Health Organization considers dual-X-ray absorptiometry (DXA) as the gold 

standard test for diagnosing osteopenia/osteoporosis, based on the T-score calculated from bone mineral density 

(BMD) measurements. However, Quantitative ultrasound (QUS) can be used as a convenient alternative to BMD in 

the assessment of bone for screening but not for allocation or monitoring of treatment (4-6). Since its introduction in 

1984, QUS gains public acceptability for screening, probably because its portability, cost effectiveness, safety 

without exposure to radiation (7) and usefulness in screening certain bone areas (calcanean, phalangeal and others), 
children (8) and even infants (9). The present study was carried out to screen the BMD in adults attending a health 

campaign using calcaneal QUS as a screening tool. 

 

Materials & methods:- 
A cross sectional community based study was performed to study prevalence of low T-scores (osteopenia and 

osteoporosis) and its asscoaition with known risk factors amongst adults of both genders above the age of 19 years. 

The study was carried out during the health campaign "Your Health Is Your Life" run in Madinah, SA, during 24th 

of April 2014 to 2nd of May 2014 for estimation of BMD, been sponsored by Taibah Medical Club and approved by 

the deanship of the "College of Medicine, Taibah University, Madinah". Inclusion criteria included any individual 

above the age of 18 years who gained access to perform QUS during the campaign days. Verbal informed consent 

was taken from all participants. 

 

The questionnaire and anthropometric measurements:- 
The interview based questionnaire included information on age, gender, employment status, marital status, education 

levels, and medical history. Lifestyle habits were assessed through detailed questions of smoking, exercise, dietary 

habits (fast food and dairy products), in addition to calculating body mass index from height and weight 

measurements. For female participants, an additional questions included detailed menstrual, and obstetrics history, 

dressing (face cover, body cover), and the extent of both sun exposure and protection.  

 

T-Scores:- 

The BMD was measured at calcaneus by standardized QUS utilizing T-scores based on WHO criteria (10),which 

were obtained from the automated equipment. T-score refers to the ratio between patient's BMD and that of young 

adult population of same sex and ethnicity. T-score of >−1 was taken as normal, between −1 and −2.5 osteopenic 

and <−2.35 as osteoporotic. Adults with low scores were referred to the main governmental hospital in Madinah for 
further management. 

 

Statistical analysis:- 
Data analysis was conducted on Statistical Package for Social Sciences (SPSS), version 17.0. Categorical variables 

were presented in the form of number and percentage. Continuous variables were with abnormal distribution and 

were presented as median. Non-parametric test (Man Whitney Test) was used for comparing the low and the normal 

T-Score groups concerning all variables. The level of significance considered is 5%. 

 

Results:- 
We included 336 out of screened adults, mainly females (244 (72.6%)) with the most frequent (28%) age group was 
from 35 to <45 years, followed by the younger group from 25 to < 35 years (25.6%). Adults above the age of 55 

years represented only 8.6% of the studied sample (Table 1 & Figure 1). Screening detected 63 (18.8%) adults with 
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low T-Scores (below -1.0), 13 (3.9%) of them had osteoporosis and the remaining 50 (14.9%) had osteopenia (Table 

1).  

There was significant difference in gender as 42.9% females and 57.1% males were present in the low group 

compared to 79.9% females and 20.1% males were present in the normal group (p=0.000). A significantly higher 

percentage of employed persons were seen in the low group (58.7%) compared to the normal group (39.9%) 

(p=0.007) (Table 2). There was no significant difference between both groups concerning their lifestyle including 
overweight/obesity, smoking, exercise and dietary habits (Table 3). While the frequency of persons who exercise 

regularly did not different in both groups (47.6% vs. 45.8%) (p=0.886), both the exercise frequency, and duration 

differed significantly. In the low group, almost half of the persons used to exercise once weekly (51.6%), while in 

the normal group, the most common frequency (36.8%) was more than three times weekly (p=0.014). Compared to 

the low group (16.1%), about a quarter of the persons with normal scores used to exercise for significantly more 

prolonged duration (from 45 to 60 minutes) (p=0.030) (Table 3). Results also showed that there was no significant 

difference in any medical condition including chronic illness, medications, fracture, back pain or kyphosis of adults 

with low compared to normal T-Scores (Table 4). For participating females, there was no significant difference in 

the obstetric or gynecological history except for the amount of menstruating bleeding that was significantly lower in 

the low group compare to the normal T-score group (19.2% vs. 6.9%) (p=0.041) (Table 5). Also both groups did not 

differ in their behavior attitude towards sun exposure (38.5% vs. 38.5%, p=0.880), sun protection (26.9% vs. 25.2%, 

p=0.924), or wearing face cover (88.5% vs. 78.9%, p=0.574), gloves (7.7% vs. 8.3%, p=0.880) or duration of head 
and body cover (p=0.887), while outdoors (Table 6). 

Figure 1:- Age distribution among the 336 screened adults. 
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Table 1:- Characteristic data of the 336 screened adults. 

 N % 

Gender  Female 244 72.6% 

Males 92 27.4% 

Age  19- < 25 59 17.6% 

25- <35 86 25.6% 

35- <45 94 28% 

45 - < 55 67 19.9% 

>=55 29 8.6% 

Employment Not employed 189 56.3% 

Employed 146 43.5% 

Married status not married 94 28.0% 

Married 241 71.7% 

Economic status Average and lower. 216 64.3% 

above average. 119 35.4% 

Education  Below secondary school 66 19.6% 

Secondary and above 269 80.1% 

Family size <4 adults 111 33.0% 

>4 adults 223 66.4% 

Smoking  35 10.4% 

Overweight/obese. 225 73.8 

Chronic illness 136 42.2% 

Postmenopausal women 10 3.0% 

T-Score (median) 0.1 

Z-Score (median) 0.7 

Low bone mineral density 

Osteoporosis 

Osteopenia. 

63 (18.8%) 

13 (3.9%) 

50 (14.9%) 

 

Table 2:- Demographic and socioeconomic data of adults with low compared to normal T-Scores. 

 Low T-Score 

(n= 63). 

Normal T-Score 

(n= 273) 

P 

 N % N % 

Gender  Females 27 42.9 218 79.9 0.000 

Males 36 57.1 55 20.1 

Age  <45 years 41 65.1 197 72.2 0.247 

>=45 years 22 34.9 75 27.5 

Employment Not employed 26 41.3 163 59.7 0.007 

Employed 37 58.7 109 39.9 

Married status not married 18 28.6 76 27.8 0.920 

Married 45 71.4 196 71.8 

Economic status Average and lower. 46 73.0 170 62.3 0.077 

above average. 16 25.4 103 37.7 

Education  Below secondary 

school 

10 15.9 56 20.5 0.434 

Secondary and above 52 82.5 217 79.5 

Family size <4 adults 23 36.5 88 32.2 0.413 

>4 adults 38 60.3 185 67.8 
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Table 3:- Lifestyle of adults with low compared to normal T-Scores. 

 Low T-Score 

(n= 63). 

normal T-Score 

(n= 273) 

P 

N % N % 

Overweight/obese. 47 74.6 178 65.2 0.371 

Smoking 8 12.7 27 9.9 0.484 

Duration (median): years 7.5 7.0 0.890 

Number of cigarette (median)/day: 20 20 0.190 

Exercise  30 47.6 125 45.8 0.886 

Exercise times/week (median) Once  3 times  0.014 

                                    Once weekly 16 51.6 37 29.6 

                                   twice weekly 5 16.1 21 16.8 

                                    3 times weekly 3 9.7 20 16.0 

                                   > 3 times weekly 6 19.4 46 36.8 

Duration/exercise (median): minutes. 30-40  30-40 0.030 

                                    <15 min. 12 38.7 23 18.4 

                                  15-30 min. 12 38.7 48 38.4 

                                  30-45 min. 2 6.5 22 17.6 

                                  45 - 60 min. 5 16.1 32 25.6 

Frequent fast food intake 57 90.5 216 79.1 0.353 

Median intake of dairy products/ week:  

Milk  

Cheese 

Yogurt 

Laban 

 

Twice 
3 times 

Once 

Once 

 

Once 
3 times 

Twice 

Once 

 

0.739 
0.162 

0.785 

0.348 

 

Table 4:- Medical conditions of adults with l low compared to normal T-Scores. 

 Low T-Score 

(n= 26). 

Normal T-Score 

(n= 218) 

P 

N % N % 

History of Use of steroids 3 4.8 9 3.3 0.474 

Chronic illnesses  21 33.3 115 42 0.111 

Regular use of medication 19 30.2 111 37 0.237 

Vitamin D intake  11 17.5 77 28.2 0.087 

Calcium supplementation 10 15.9 67 24.5 0.138 

Back pain 42 66.7 168 61.5 0.466 

Kyphosis  12 19.0 39 14.3 0.355 

History of low trauma fracture  1 1.6 3 1.1 0.748 

History of fractures 16 25.4 50 18.3 0.256 

Family history of pelvic fracture 3 4.8 12 4.4 0.909 

 

Table 5:- Obstetric and gynecological histories in women with low compared to normal T-Scores. 

 Low T-Score 

(n= 26). 

Normal T-Score 

(n= 218) 

P 

N % N % 

Menarche  <13 9 34.6 84 38.5 0.628 

13-16 16 61.5 110 50.5 

>16 1 3.8 11 5.0 

Menstrual regulation Regular  22 84.6 134 61.5 0.069 

Irregular  4 15.4 55 25.2 

Menopause  1 3.9 9 4.1% 0.266 

Menstrual cycle 21-35 18 69.2 127 58.3 0.163 
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length <21 4 15.4 39 17.9 

>35 1 3.8 11 5.0 

Not defined  3 11.5 17 7.8 

Duration of 

menstrual cycle 

<2 days 3  11.5 4 1.8 0.857 

2-7 days 20 76.9 164 75.2 

> 7 days 3 11.5 26 11.9 

Amount of 

menstruating blood 

Decreased 5 19.2 15 6.9 0.041 

Average 16 61.5 142 65.1 

Heavy 2 7.7 35 16.1 

Pregnancy  0 5 19.2 38 17.4 0.857 

1 0 0 9 4.1 

2 2 7.7 17 7.8 

>=3 16 61.5 129 59.2 

Abortion  0 12 46.2 101 46.3 0.867 

1 6 23.1 37 17.0 

2 2 7.7 26 11.9 

>=3 3 11.5 19 8.7 

Lactation No  8 30.8 63 28.9 0.456 

<3 m 4 15.4 21 9.6 

3-6 m 0 0 17 7.8 

6-12 m 0 0 26 11.9 

12-18 m 6 23.1 39 17.9 

18-24 m 6 23.1 39 17.9 

>24 m 2 7.7 10 4.6 

 

Table 6:- Sun exposure and protection behavior in women with low compared to normal T-Scores. 

 Low T-Score 

(n= 26). 

Normal T-Score 

(n= 218) 

P 

N % N % 

Sun exposure  10 38.5 84 38.5 0.880 

Sun protection products 7 26.9 55 25.2 0.924 

Face cover outdoors 23 88.5 172 78.9 0.574 

Gloves wearing outdoors  2 7.7 18 8.3 0.880 

Head and body cover 

outdoors 

<1 h 5 19.2 36 16.5 0.887 

1-2 h 9 34.6 62 28.4 

2-4 h 4 15.4 67 30.7 

4-8 h 7 26.9 31 14.2 

>8h  0 0 6 2.8 

 

Discussion:-  
In this study, using calcaneal QU in 336 adults in a Saudi community, a prevalence of 18.8% of low T-Scores 

(14.9% osteopenia and 3.9% osteoporosis) was detected irrespective to their age. Variables including known risk 

factors were equally distributed in both low and normal T-Score groups, except for male gender; employment status, 

and both exercise frequency and duration which were significantly higher in the low T-Score group. Higher 

prevalence of both osteopenia and osteoporosis were reported in other studies including Saudis (11) as well as non-

Saudis populations (12- 14). This could be explained by the use of QUS in the diagnosis. QUS was found to yield a 

lower prevalence of osteoporosis if WHO T-Score is applied. Therefore, the main use of QUS as a screening tool 

using same diagnostic criteria is to confirm or rule out osteoporosis (10,15 - 17). 
 

As the age advances, the imbalance between bone resorption and formation increases, resulting in increases of 

prevalence of osteopenia/osteoporosis with a parallel increase in the fragility fractures especially in women (1,3). In 

this study, the age of the participating adults is well representing the general population distribution pyramid with 

youth bulge. Their median age group ranged from 35 to <45 years and constituted 28% of the sample followed by 

the younger group from 25 to < 35 years (25.6%). This age groups nearly corresponds to the achievement of the 
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peak bone mineral density in adults. Postmenopausal women represented only 3% and adults above the age of 55 

years represented only 8.6% of the sample. Age did not differ between low and normal T-Score groups. In this 

study, adults were screened irrespective to their age and this selection nullified or diluted most known major risk 

factors for osteoporosis and what remained to be risky should be considered the most strong risk factor for low 

BMD in adults like exercising frequency and duration. 

 
In this study, low scores in women could not be explained by age, menopause or defective diet or sun exposure as 

there was no significant difference in all these variables in the low compare to the normal T-Score groups. Also both 

groups did not differ in their behavior attitude towards sun exposure , sun protection, or wearing face cover, gloves 

or duration of head and body cover while outdoors. Presence of low BMD in young women may be explained by 

genetically determined low peak bone mass, or insults to the skeleton during childhood or adolescence or secondary 

causes (18). One of the most important secondary cause to be excluded is vitamin D deficiency as it is prevalent in 

the Saudi community (19). 

 

While adult females predominated in our sample, men showed significantly increased prevalence of low T-Scores 

(%57.1% vs 42.9%). Other risk factors included employment and exercise frequency and duration. However, BMD 

measurement in men younger than 50 years are not enough for diagnosis and it needs to be combined with history of 

a fragility fracture and presence of other risk factors for proper diagnosis of osteoporosis. However, this could draw 
our attention to encourage young men working in Saudi Arabia to improve their modifiable risk factors as having 

low score is not uncommon. Especial interest should focus on young men working in Saudi Arabia who did not 

perform regular exercise because of their job engagement or office confinement.  

 

Evidence of the beneficial effects of exercise training on bone mass is strong (20, 21). Effects depend on the 

exercise techniques as resistive exercises (21, 22) and weight-bearing exercises especially in young adults, and 

postmenopausal women (20, 23)  

 

Limitations:-  
The present study has some limitations. First, the use of QUS as a screening tool using the WHO T-score thresholds 

of−2.35 for osteoporosis and <−1.0 for osteopenia is still not recommended (24). Second, adults included were those 
who volunteered for screened during campaign, although efforts were made to ensure maximum participation by the 

adults in different age groups. Third , inclusion criteria included patient with different medical conditions and 

medications without any restriction. 

 

Conclusion;- 
In a Saudi community, 18.8% prevalence of low BMD was detected among adults of both genders irrespective to 

their age. Low BMD was associated with male gender, employment, and exercise frequency and duration. In this 
study, adults were screened irrespective to their age and this selection nullified or diluted most known major risk 

factors for osteoporosis and what remained to be risky should be considered the most strong risk factor for low 

BMD in adults like exercising frequency and duration.Therefore, adults especially employed men, should be 

encouraged to exercise regularly, frequently and for duration that exceeds 45 minutes. Other unidentified risk factors 

or secondary causes may be present among young adults with low BMD that may differ from the well-studied risk 

factors in the elderly or in other populations. Individualizing screening of BMD needs identification of different risk 

factors in different gender and age groups. Therefore, future larger community based trials in young adults using 

more reliable methods are needed to confirm these findings and to identify unknown risk factors or secondary 

causes. 
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