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Abstract 
Osteoporosis has been recognized as a major public health problem by healthcare providers in 
Saudi Arabia. The present study examines the osteoporosis knowledge, health beliefs, and some of 
the life habits in two different Saudi women’s groups (with family history, and without family his-
tory), to find the association of their knowledge and health beliefs with their preventive practice. 
This is a descriptive cross-sectional study conducted among a convenience sample of 288 young 
age (20 to 40 years) women attending the health centers in Al-Hassa, Saudi Arabia. Both groups 
had an inadequate daily calcium intake with a significant difference between them. The women 
without family history had low mean of knowledge (8.9 ± 2.7) compared with family history group 
(9.3 ± 2.7) with a significant difference (p = 0.04). Based on the Osteoporosis Health Belief Scale 
(OHBS) subscale mean score, the perceived susceptibility and perceived severity were lower in 
women without family history with a significant difference between the groups (p = 0.02, 0.00; 
respectively). The family history group had lower mean score barriers of calcium intake and exer-
cise with a significant difference between groups (p = 0.017, 0.013; respectively). Statistically sig-
nificant correlation was found between calcium intake and OHBS subscale perceived susceptibility, 
perceived severity, perceived benefits of calcium intake and exercise, and perceived barriers of 
exercise only for the family history group. This study indicates inadequate daily calcium intake, 
with moderate knowledge of osteoporosis in Saudi women and highlights the need for diet and life 
habits interventions to improve calcium intake and exercise, which may help to reduce the burden 
of osteoporosis in Saudi Arabia. 
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1. Introduction 
Osteoporosis is a major public health problem in Saudi Arabia and the contributor of mortality and morbidity 
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among elderly people [1] [2]. In a review of the published articles by Sadat-Ali and colleagues [2012], they es-
timated the prevalence of osteoporosis among Saudi women at 34%. In community based screening study 
among 3269 healthy Saudi women aged between 29 - 56 years the authors reported incidence of osteopenia and 
osteoporosis between 23% and 31% [3]. According to the International Osteoporosis Foundation (IOF) reports, 
1,461,401 Saudi persons aged 50 years or more, 8768 would suffer femoral fractures yearly at a cost of $1.14 
billion [4]. At 90% of peak bone mass is obtained in the age of 30 years (the child bearing age) and the best time 
to invest in bone health is before 30 [5]. After 30 years there is a 1% - 2% decline in bone mass each year until 
menopause, in which 40% of their total bone mass decrease rapidly due to low estrogen levels [6]. 

Among Saudi women, osteoporosis is a multi factorial disease and the possible causes include: vitamin-D de-
ficiency, sedentary lifestyle, low calcium intake, limited time to sun exposure, smoking, hormones, and genetic 
factors [1] [2]. Most of them modifiable factors with early assessment at an early age; we can avoid these risk 
factors [6] [7]. The first step in the prevention of osteoporosis in women should be to make them aware of the 
risk factors [8]. There is evidence that proves knowledge about osteoporosis contributor of preventive behavior 
[9], but some studies of women indicated that knowledge about osteoporosis risk factors is limited, irrespective 
of age [10]. Based on Barzanji et al. [11], there is a deficiency in knowledge and poor application of the preven-
tive, health education is needed to improve knowledge and motivating healthy behaviors. 

The Osteoporosis Health Belief Scale (OHBS) is one of the most widely used frameworks for trying to under-
stand and measure health beliefs related to osteoporosis. It includes items addressing seriousness, susceptibility, 
calcium benefits, calcium barriers, exercise benefits, exercise barriers, and health motivation related to osteopo-
rosis [12]. It is based on the premise that people are most likely to take health related actions (e.g., be active, eat 
a healthy diet), if they feel that by doing this action they can avoid a negative health condition. The objectives of 
this study were to investigate the knowledge, beliefs and behaviors about risk factors and preventive measures as 
calcium intake and exercise in young women in Saudi Arabia with and without a family history of osteoporosis. 

2. Material and Methods 
This is a descriptive cross-sectional study conducted from December 2014 to February 2015, a convenience 
sample of 288 young age (20 to 40 years) women attending the health centers in Al-Hassa, Saudi Arabia, were 
four health centers randomly selected for the study. Only apparently healthy women, not pregnant, non lactation 
were invited to participate with informed consent. Through structured interview each participant interviewed in-
dividually by the researcher, ethical approval was obtained from college of Agriculture and Food Science at 
King Faisal University. 

2.1. Instruments 
2.1.1. Demographic Information 
Age, employment status, education level, history of osteoporosis in the family, marital status, and household in-
come.  

2.1.2. Anthropometric Indicator and Lifestyle Habits of Subjects 
Height and weight were measured by researcher to calculate Body Mass Index (BMI) then classified according 
to World Health Organization guidelines [13]. Exercising (below 3 times/week, 3 times/week or more), smoking, 
daily exposing to sunlight, vitamin D and calcium supplement intake, history of fractures, and daily calcium in-
take was assessed by one day 24-hour recall method.  

2.1.3. The Osteoporosis Knowledge Assessment Tool (OKAT) 
It was developed by Winzwnberg et al. [9]. The instrument consists of four subscales addressing: understanding 
(symptoms and risk of fracture) five items, risk factors of osteoporosis seven items, prevention factors as physi-
cal activity and diet relating to osteoporosis six items, treatment availability two items. The format of the 
20-item scale included the “true-false and don’t know” options. The scores for knowledge were calculated based 
on one point for the correct answer and zero for the wrong answer or don’t know the answer. The maximum 
scores for the total knowledge were twenty. The overall reliability of the OKAT based on Cronbach’s alpha co- 
efficient for the 20-items was 0.875. 
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2.1.4. The Osteoporosis Health Belief Scale (OHBS) 
It was developed by Kim and colleagues [12] to measure health beliefs related to osteoporosis. It is a 42-item in-
strument consisting of seven subscales addressing health beliefs. The subscales address: susceptibility, severity, 
benefits to exercise, benefits to calcium intake, barriers to exercise, barriers to calcium intake, health motivation. 
The format of the scale 5 point Likert scale included “strongly agree, agree, disagree, strongly disagree and un-
decided”. The score of five is to strongly agree, four to agree, three to undecided, two to disagree and one to 
strongly disagree. Possible range of 42 to 210 for the total health belief score. A possible range of 6 to 30 for 
each subscale score. Higher scores for barriers indicate more negative health beliefs, and the rest higher scores 
indicating highly healthy beliefs. The overall reliability of the OHBS based on Cronbach’s alpha co-efficient for 
the 42 items was 0.895. 

2.2. Data Analysis 
Data analyses were done using the statistical software program SPSS version 19. The data were presented in the 
form of frequencies, percentages, mean, standard deviation and analytical tests, including T-test, Chi square, and 
Pearson’s correlation coefficient. The significance level was set at p ≤ 0.05. 

3. Results 
This study included 288 women who enrolled from four health centers. Table 1 present the distribution of the 
women according to family history of osteoporosis. Women with family history had mean aged 33.1 ± 8.8 years 
older than women without family history with significant difference (p = 0.007). A majority of both groups had 
a high level of education, married, not employed and had monthly income 5,000 Saudi Real or lower. Women 
with a family history of osteoporosis had a mean BMI (24.8 ± 5.9) more than the other group (22.4 ± 4.5) with a 
significant difference between them, almost 40% of women with a family history, overweight and more than 
half (58.5%) of them exercised three times or less weekly and only 11.3% of them smoke with significant dif-
ference between the groups. However, the majority of gropes not daily exposed to sunlight despite of the history 
of fractures with a significant difference between them. Only 22.5%, 13.7% of women without a family history 
of osteoporosis take calcium and V.D as supplement respectively. Daily calcium intake was higher in a family 
history group with a significant difference between the groups (p = 0.03) (Table 2). 
 
Table 1. Demographics characteristic of subjects.                                                                      

Variable Family history n = 106 (37%) No family history n = 182 (63% ) p 

Age     

Mean (s.d) 33.15 ± 8.8 27.57 ± 6.9 0.007* 

Education level    

Secondary and lower 23 (21.7%) 50 (27.5%) 
0.27 

University and higher 83 (78.3%) 132 (72.5%) 

Employment status    

Employed 33 (31.1%) 40 (22%) 
0.08 

Not employed 73(68.9%) 142 (87%) 

Marital status    

Single 36 (34%) 76 (41.8%) 
0.19 

Married 70 (66%) 106 (58.2%) 

Income (Saudi Real)    

≤5000 63 (59.4%) 121 (66.5%) 
0.23 

>5000 43 (40.6%) 61 (33.5%) 
*p < 0.05. 
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Table 2. Anthropometric indicators and life habits of subjects.                                                             

Variable Family history n = 106 
(37%) No family history n = 182 (63% ) p 

Weight (kg) 63.1 ± 15.5 55.9 ± 11.4 0.00** 

BMI (kg/m2), Mean (s.d) 24.8 ± 5.9 22.4 ± 4.5 0.018* 

<18.5 (underweight) 6 (5.7%) 31 (17%) 

0.00** 18.5 - 24.9 (normal) 58 (54.7%) 116 (63.7%) 

25 - 29.9 (overweight) 42 (39.6%) 35 (19.3%) 

Exercises  

<3 times/week 62 (58.5%) 114 (62.6%) 
0.025* 

≥3 times/week 44 (41.5 %) 68 (37.4%) 

Smoking  

Yes 12 (11.3%) 3 (1.6%) 
0.01* 

No 94 (88.7%) 179 (98.4%) 

Daily exposing to sun light  

Yes 27 (25.5%) 37 (20.3%) 0.31 

No 79 (74.5%) 145 (79.7%)  

Calcium supplements user  

Yes 43 (40.5%) 41 (22.5%) 
0.04* 

No 63 (59.5%) 141 (77.5%) 

Vitamin D supplements user  

Yes 25 (23.1%) 25 (13.7%) 
0.023* 

No 81 (76.9%) 157 (86.3%) 

History of fractures    

Yes 33 (31.1%) 38 (20.8%) 
0.12 

No 73 (68.9%) 144 (79.2%) 

Calcium (mg/day), Mean (s.d) 789.94 ± 461.4 671.08 ± 332.5 0.03* 
*p < 0.05, **p < 0.001. 
 

Table 3 presents the mean scores of OKAT among groups which demonstrates the deficient knowledge of the 
groups, while women without family history had low mean of knowledge (8.9 ± 2.7) compared to family history 
group (9.3 ± 2.7) with significant difference (p = 0.04). Based on the OHBS subscale mean score the perceived 
susceptibility and perceived severity were lower in women without family history compared to the other group 
with a significant difference (p = 0.02, 0.00; respectively). Both groups had higher mean of benefit of calcium 
intake, exercise and health motivation without significant difference between groups. The family history group 
had lower mean score barriers of calcium intake and exercise with a significant difference between groups (p = 
0.017, 0.013; respectively). 

Statistically significant correlation was found between calcium intake and OHBS subscale perceived suscep-
tibility, perceived severity, perceived benefits of calcium intake and exercise, and perceived barriers of exercise 
only for family history group and the rest of subscale and knowledge was no significant correlation were found. 
Similarly, the no family history group, no significant correlation found for OHBS subscale and knowledge 
(Table 4).  

4. Discussion 
Osteoporosis has been recognized as a major public health problem by healthcare providers in Saudi Arabia.  
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Table 3. Mean scores on the OHBM subscales and OKAT among the study subjects.                                            

Variable Family history  
n = 106 (37%) 

No family history 
n = 182 (63%) p 

Knowledge (20 items) 9.3 ± 2.7 8.9 ± 2.7 0.04* 

Perceived Susceptibility (Q1-6) 17.7 ± 5.1 16.5 ± 4.9 0.02* 

Perceived Severity (Q7-12) 18.3 ± 4.8 14.6 ± 4.5 0.00** 

Perceived Benefits of exercises (Q13-18) 21.1 ± 5.4 21.9 ± 3.5 0.19 

Perceived Benefits of calcium intake (Q19-24) 21.8 ± 4.5 22.6 ± 3.8 0.16 

Perceived Barriers of exercises (Q25-30) 16.4 ± 4.1 17.6 ± 4.1 0. 017* 

Perceived Barriers of calcium intake (Q31-36) 16.3 ± 3.2 17.1 ± 3.6 0.013* 

Motivation (Q37-42) 21.9 ± 4.2 21.2 ± 4.5 0.16 

All items (Q1-42) 133.5 ± 14.3 130.9 ± 12.4 0.187 
*p < 0.05, **p < 0.001. 
 
Table 4. The relationship between the OHBM subscales with daily Calcium intake of subjects.                                   

Variable  Family history  
n = 106 (37%) 

No family history 
n = 182 (63%) 

Knowledge (20 items) 
r 0.08 0.14 

P 0.42 0.05 

Perceived Susceptibility (Q1-6) 
r 0.02 0.12 

P 0.02* 0.16 

Perceived Severity (Q7-12) 
r 0.25 0.11 

P 0.04* 0.11 

Perceived Benefits of exercises (Q13-18) 
r 0.32 0.10 

P 0.001** 0.53 

Perceived Benefits of calcium intake (Q19-24) 
r 0.25 0.05 

P 0.009** 0.76 

Perceived Barriers of exercises (Q25-30) 
r −0.205 −0.12 

P 0.03* 0.08 

Perceived Barriers of calcium intake (Q31-36) 
r −0.11 0.13 

P 0.25 0.06 

Motivation (Q37-42) 
r 0.11 0.06 

P 0.23 0.36 
*p < 0.05, **p < 0.001. 
 
Sufficient information about women’s knowledge, health beliefs, and some of the life habits are important to 
plan for the disease prevention. The present study examined the osteoporosis knowledge, health beliefs, and 
some of the life habits in two different Saudi women’s groups (with family history, and without family history), 
to find the association of their knowledge and health beliefs with their preventive practice (calcium intake). Both 
groups had normal BMI and a majority of women in the normal category, almost 40% of women with a family 
history, overweight which more than previous studies conducted among Saudi women (29% to 33.5%) at the 
same age [14] [15]. 

Optimal physical activities are necessary for increasing bone mass and reducing the risk of osteoporosis by 
improving bone mass. The majority of women had physical level at low level, resent studies among Saudi 
women reported similar to our finding were only 60% of women reported practicing exercise [16], another study 
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conducted in middle age women (33 years) in Riyadh Saudi Arabia reported that few women (10%) had ade-
quate physical activities [11].  

Smoking cigarettes in the present study was very low among women in both groups. It could be for Islamic 
reason, while smoking reduces bone mineral density by decreasing the amount of calcium absorbed from food 
[WHO, 2003]. In present study one quarter of women in both groups daily exposed to sunlight this may be due 
to the hot climate and the majority of them not employed. However, sunlight exposure is a natural source of vi-
tamin D with 10 to 15 minutes is enough for human body produces adequate quantities of vitamin D. Generally 
Saudi women had low exposed to sunlight [11] [16]. 

Calcium and vitamin D supplementation reduces rates of bone loss and also fracture rates in adults. Women 
with family history had a significantly higher intake of calcium and V.D supplements that could be selves more 
they perceived themselves are more at risk of osteoporosis than women without a family history. Dietary cal-
cium intake is an important nutrient for bone health, while calcium deficiencies in young women can increase 
the risk for hip fracture later in life and account for a 5% to 10% difference in peak bone mass [17]. Our findings 
indicate they had a mean of dietary calcium intake less than the recommended level 1000 mg/day [18] in both 
groups, but with a significant difference between the groups were women’s family history group had higher 
mean intake (789 mg/day) but still below the daily-recommended level, which put them under risk of osteoporo-
sis. Similarly, non adequate dietary calcium intakes have been reported in women in previous studies among 
Iranian women (689 mg/day) [19], Sri Lankan women (528 mg/day) [20], or Chinese women (448 mg/day) [21].  

Participants who had a family history of osteoporosis revealed a significantly higher score in comparison to 
without that history and both of them had a moderate level of knowledge. The effect of this factor on knowledge 
also was revealed by a study among Indian women [22]. Although, it was shown from a study by Hurst et al. [23] 
among New Zealand women that knowledge about osteoporosis, increased with increase in age, while women 
with family history was older than women without history of disease. This finding is similar to Rafraf et al. [24], 
who reported that 63.2% of women had low to moderate level of knowledge about osteoporosis prevention be-
haviors. Resent study conducted among 500 Saudi women revealed that two thirds of women have satisfactory 
knowledge scores toward osteoporosis and its prevention [16]. On the other hand, in contrast with previous 
study investigating osteoporosis knowledge amongst women with and without family history found women had 
limited knowledge of osteoporosis without significant difference in knowledge between them [25].   

Women who have a family history of osteoporosis feel susceptible to osteoporosis, and thought osteoporosis 
to be moderately severe than women who do not have a family history of osteoporosis. However, women with-
out family history they moderately believe that osteoporosis would affect their lives, but not with low severity 
affect. This is in agreement with those obtained by Gammage et al. [26] found that young women had higher 
perceived susceptibility and severity of osteoporosis. However, Edmonds et al. [27] found that women had low 
perceived susceptibility and a moderate perceived severity of osteoporosis. Chang [28] found that young women 
how had good knowledge of osteoporosis had high perceived susceptibility, a low perceived severity, and be-
lieved that any osteoporosis preventive behaviors would be difficult and not important.  

In this study, the perceived benefits of exercise and calcium intake did outweigh the barriers. However, 
women had a positive view of both exercise and calcium intake, but they reported moderate perceived barriers 
for calcium intake and exercise, especially among women without family history were women consumed lower 
amounts of calcium compared to women with a family history. The women in both groups had a positive view 
of health motivation to prevent osteoporosis. Previous studies have found high-perceived benefits of exercise 
and calcium intake in young women, Gammage et al. [26] found higher perceived benefits of calcium and exer-
cise in women that due to their higher perceived susceptibility and perceived severity. In contrast, Edmonds et al. 
[27] found that young women had high-perceived benefits of exercise and calcium intake and low perceived 
barriers to calcium intake and exercise with a positive view of health motivation to prevent osteoporosis. 

There was also a positive correlation between calcium intake perceived susceptibility, perceived severity, 
perceived benefits of calcium intake and exercise in women with a family history. An inverse association was 
observed between perceived barriers of exercise and calcium intake in women who have a family history of os-
teoporosis. A study conducted among Iranian women showed a direct relationship between calcium intake and 
perceived susceptibility (r = 0.068, p = 0.003), and a significant inverse relationship with perceived barriers (r = 
0.047, p = 0.05) [29]. Sayed-Hassan et al. [30] found that calcium intake and perceived barriers were signifi-
cantly associated, but Edmonds et al. [27] found little perceived barriers to calcium intake, low correlation and 
not significant between calcium intake and perceived barriers to exercise (r = 0.041, p = 0.217). However, cal-
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cium intake also had a low correlation to perceived benefits of calcium intake that did not reach statistical signi-
ficance (r = 0.050, p = 0.159). 

The limitations of the study were only four health centers were included; also it is a descriptive cross sectional, 
which does not infer causal relationships. The convenience sample is not representative of the women outside 
Al-Hassa city; also the actual sample may be limited. Also, some of the other factors that were not explored in 
this study, such as socioeconomic differences related to knowledge, health beliefs, and some of the lifestyle ha-
bits.  

5. Conclusion 
The present study provides baseline data for further study among women in Al-Hassa city. This study indicates 
inadequate daily calcium intake in Saudi women and highlights the need for diet and life habit interventions to 
improve calcium intake and exercise, which may help to reduce the burden of osteoporosis in Saudi Arabia. The 
majority of women in both groups had a modest knowledge on osteoporosis prevention. Perceived severity of 
osteoporosis was lower among women without a family history. Practices towards preventing osteoporosis (ex-
ercising, smoking, daily exposing to sunlight, calcium and vitamin D supplement intake) are inadequate in both 
groups. 
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