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ABSTRACT 

Introduction: Osteoporosis is a common disease with significant morbidity. It usually affects females due to breast feeding without 

supplementation and hormonal changes. However, osteoporosis can be prevented or even improved through some measures. Yet 

prevention of osteoporosis is highly dependent on the population knowledge about these measures. Objective: Our goal is to 

evaluate the community awareness about osteoporosis in Riyadh, Saudi Arabia. Methods: A self-administered structured 
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questionnaire was distributed to all osteoporotic patients meeting the inclusion criteria will be recruited in this study in the period 

from September 2019 to October 2019 at NGHA endocrinology clinic. All data were recorded in a pre -designed and validated excel 

sheet. Data were represented in terms of frequencies and valid percentages for categorical variables. Results: 69 participants 

responded to this questionnaire. Mean score for the whole cohort was 16.28±6.64, with a minimum score of 3 and maximum score 

of 33. Additionally, there is a significant difference between the level of knowledge of patients and care givers at p value =0.042. 

Care givers had a significantly higher mean score (17.38±6.357). Moreover, level of knowledge among different educational level 

differed significantly at p-value =0.005. Participants with postgraduate degree had the highest score (23.67±4.041), with a direct 

correlation between level of knowledge and educational level. Conclusion: Level of knowledge of the Saudi patients and caregivers is 

considered unsatisfactory, further efforts are required to improve this level of knowledge. 

 

Keywords: Knowledge, Attitude, general public, Osteoporosis, Saudi Arabia. 

 

 

 

1. INTRODUCTION 

Osteoporosis is regarded as an incurable chronic condition (Al-Shahrani, Al-Zahrani, and Al-Haqawi, 2010). It reduces the quality, as 

well as density of bones (El-Tohami, et al., 2015). Additionally, osteoporosis can increase the risk of bone fractures due to fragility of 

the bones (Alshammari, 2014). Incidence of Osteoporosis is estimated to be higher in females in comparison to males (Al-Harthi, et 

al., 2017). Moreover, patients with osteoporosis are at higher risk of bone fractures at the age of 50 years old and above (Tlt, 

Barghash, and Al-Salamah, 2016). Bone fractures are a serious condition that can increase the risk of morbidity. It can be a 

consequence of osteoporosis and it reduces the patients’ quality of life (Christie and Mason, 2011). Hence, the knowledge of 

osteoporosis patients about their disease is crucial to prevent this serious complication. However, the diagnosis of osteoporosis is 

usually late, that’s why it is called the silent disease (Zakai and Zakai, 2015).  

Some studies reported that osteoporosis can be prevented by calcium and vitamin D supplementation, especially for breast 

feeding females (Al-Otaibi, 2015). Additionally, proper intake of dairy products as well as securing the environment surrounding 

osteoporosis patients can reduce the incidence of bone fractures in these patients (Christie and Mason, 2011). Epidemiological 

studies showed that the incidence of osteoporosis is correlated to age. Older females are at higher risk as well. In Saudi Arabia, up to 

40% of post-menopausal females had osteoporosis, while osteoporosis among males is only about 25% (Hossien, Tork, and El-

Sabeely, 2014). Awareness of the general population about preventive measures for osteoporosis can reduce the incidence of the 

disease (Shahi, et al., 2018). Though, studies evaluating level of knowledge and awareness towards osteoporosis are few, moreover, 

the available studies mainly focus on female population, as being the most sufferers from the disease (El-Sayed and Abdel Megeid, 

2013). 

Therefore, the present study aims at investigating the level of knowledge of Saudi patients and care givers for osteoporosis 

patients towards osteoporosis prevention, diagnosis and treatment. The findings of this study will show the real estimates for the 

knowledge of patients about the disease in Saudi Arabia. 

 

2. MATERIALS AND METHODS 

Study design 

This is a cross-sectional prospective study that was carried out in National Guard Health Affairs Hospital (NGHA), Riyadh, Saudi 

Arabia, at the division of Endocrinology department, which provides both inpatients and outpatients services in the general field of 

Endocrinology and Metabolic Diseases. The study included all osteoporosis patients from September 2019 to October 2019. Only 

participants who filled the questionnaire were included in the analysis.  

 

Data collection 

A self-developed questionnaire was distributed, to all osteoporosis patients presenting to NGHA, who aged between 18 and 80 

years old. The questionnaire consists of 2 sections; 

Participants’ characteristics: Data about age, gender, level of education, marital status,, employment status. 

Participants’ knowledge: Knowledge questions discussed the information about osteoporosis definition, diagnosis, treatment, risk 

factors and prevention of osteoporosis. 
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Statistical analysis 

All data were recorded in a pre -designed and validated excel sheet. Data were represented in terms of frequencies and valid 

percentages for categorical variables. Comparisons for continuous variables were performed by one way ANOVA at level of 

significance p-value < 0.05. Data was further analyzed using IBM SPSS (Statistical Package for the Social Science; IBM Corp, Armonk, 

NY, USA) to perform all statistical calculations, version 24 for Microsoft Windows. 

 

Ethical considerations 

Institutional research ethics board approval was acquired from King Abdullah International Medical Research Center (KAIMRC) 

Riyadh, Saudi Arabia, on 16-October-2019 (approval number: RC19/402/R) prior to conducting any study procedure. 

 

3. RESULTS 

The present cross sectional study included 69 osteoporosis patient and care giver in Riyadh, Saudi Arabia. The questionnaire aimed 

at assessing the responders’ knowledge, and attitude towards osteoporosis diagnosis, treatment and prevention. Descriptive figures 

and statistical analysis are shown below. 

 

Responders’ characters 

The questionnaire included responders from both genders with 81.2% of females and 18.8% of males. Age range was from 16 to 75 

years old, mean age was 32±8.661. Body weight and body mass index (BMI) were also calculated. Mean body weight was 

73.84±18.754 and mean BMI was30.62±16.805. Furthermore, participants were asked about their educational level and their 

employment status. The survey revealed that 4.3% had post graduate certification and 36.2% had a university degree. Also 26.1% of 

the participants mentioned that they were employed while 65.2% were Unemployed. All characters are described thoroughly in 

terms of frequencies and percent in table 1. 

 

Table 1  Characteristics of participants. 

 Frequency (N) Percent (%) 

Gender 

Female 56 81.2 

Male 13 18.8 

Marital status 

Divorced 3 4.3 

Married 28 40.6 

Single 30 43.5 

Widowed 8 11.6 

Educational level 

Illiterate 13 18.8 

Intermediate 4 5.8 

Post graduate 3 4.3 

Primary 5 7.2 

Secondary 19 27.5 

University 25 36.2 

Employment status 

Student 5 7.1 

Trainee 1 1.4 

Employed 18 26.1 

Unemployed 45 65.2 

 

As for monthly income, it was categorized into four sub groups; the least one was below 5000 SAR/month, while the maximum 

was more than 20000 SAR/month. 62.3% of the responders had a monthly income below 5000 SAR/month, while 2.9% had an 
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income more than 20000 SAR/month. Participants were also asked if they were the osteoporosis patients or they cared for someone 

with osteoporosis. 68.1% of the responders were care givers, while 31.9% were patients. 

 

Assessment of Knowledge towards Osteoporosis 

Participants were asked a group of questions to evaluate their level of knowledge towards osteoporosis. 47.8% agreed that 

osteoporosis is a silent disease, and 82.6% agreed that it can increase the risk of fractures. Also, 34.8% of responders agreed that 

previous fractures can increase the risk of osteoporosis, and 33.3% agreed that hip fractures particularly increase the risk of 

osteoporosis. Moreover, 62.3% of the responders agreed that lack o calcium in food can increase the risk of osteoporosis. 21.7% 

agreed that family history represents a risk factor or osteoporosis. 49.3% of responders agreed that lack of exercise increase the risk 

of osteoporosis, and 58% agreed that early menopause increase the risk of osteoporosis. All responses are detailed in figure 1 and 

table 2. 

 

 

Figure 1 Knowledge about osteoporosis 

 

Table 2 Knowledge about osteoporosis 

  Frequency (N) Percent (%) 

Osteoporosis is a silent disease 

without symptoms 

May be 10 14.5 

No 16 23.2 

I don’t know 9 13.0 

Yes 33 47.8 

Osteoporosis increases the risk of 

bone fractures 

May be 3 4.3 

No 3 4.3 

I don’t know 5 7.2 

Yes 57 82.6 
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Previous fractures due to falls, 

increase the risk of osteoporosis 

May be 13 18.8 

No 24 34.8 

I don’t know 7 10.1 

Yes 24 34.8 

Previous hip fractures increase the 

risk of osteoporosis 

May be 11 15.9 

No 20 29.0 

I don’t know 13 18.8 

Yes 23 33.3 

Not eating food rich in calcium can 

increase risk of osteoporosis 

May be 11 15.9 

No 13 18.8 

I don’t know 0 0 

Yes 43 62.3 

The presence of a first and second 

degree relative of patients with 

osteoporosis is a risk factor for 

osteoporosis: 

May be 11 15.9 

No 29 42.0 

I don’t know 12 17.4 

Yes 15 21.7 

 

Not exercising regularly increases 

the risk of osteoporosis: 

May be 13 18.8 

No 17 24.6 

I don’t know 3 4.3 

Yes 34 49.3 

Early menopause increases the risk 

of osteoporosis: 

May be 10 14.5 

No 8 11.6 

I don’t know 11 15.9 

Yes 40 58.0 

 

Knowledge about Osteoporosis diagnosis 

Participants were asked about the different diagnostic tools for osteoporosis. 69.6% of responders mentioned that X-ray is the best 

tool used for diagnosis of the disease, while 11.6% mentioned that osteoporosis is diagnosed through clinical examination only. 

Responses are detailed in table 3. 

 

Table 3 Responses on knowledge about osteoporosis diagnosis. 

Osteoporosis is diagnosed by: Frequency (N) Percent (%) 

X-ray 48 69.6 

Measure bone density 44 63.8 

Clinical based only 8 11.6 

Measuring Vit D 24 34.8 

Calcium deficiency 26 37.7 

History of fractures 9 13.0 

 

Knowledge about Osteoporosis management 

Knowledge about osteoporosis management was also evaluated. 59.4% of responders mentioned that osteoporosis is a manageable 

disease. Regarding treatment options, 72.5% of responders mentioned that taking calcium and vitamin D can manage osteoporosis, 

while 8.7 % mentioned that osteoporosis can be surgically treated. Responses are detailed in table 4. 

 

Table 4 Responses on knowledge about osteoporosis management. 

The management options for osteoporosis are: Frequency (N) Percent (%) 

By taking calcium and Vit D 50 72.5 

By sun exposure 36 52.2 

By anti-osteoporotic medication 42 60.9 

By surgery 6 8.7 

By exercise and eating healthy food 34 49.3 
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Knowledge about risk factors of Osteoporosis 

Turning to risk factors of osteoporosis, 42% of responders mentioned that osteoporosis causes fractures before its occurrence, while 

5.8% of the responders mentioned that family history, and bone loss can be risk factors for osteoporosis. All responses are detailed 

in table 5. 

 

Table 5 Responses on knowledge about osteoporosis risk factors. 

Which of the following can cause/ contributing factors of 

developing Osteoporosis 
Frequency (N) Percent (%) 

Osteoporosis usually causes symptoms (e.g., pain) before 

fractures occur 
29 42.0 

Cigarette smoking can contribute to osteoporosis. 12 17.4 

A fall is just as important as low bone strength in causing 

Fractures. 
14 20.3 

Any type of physical activity is beneficial for osteoporosis. 10 14.5 

Family history of osteoporosis strongly predisposes a person 

to osteoporosis. 
4 5.8 

An adequate calcium intake can be achieved from two glasses 

of milk a day. 
12 17.4 

Sardines and broccoli are good sources of calcium for people 

who cannot take dairy products. 
7 10.1 

There is a small amount of bone loss in the ten years 

Following the onset of menopause. 
4 5.8 

Hormone therapy prevents further bone loss at any age after 

menopause. 
11 15.9 

There are no effective treatments for osteoporosis available. 4 5.8 

High dairy intake can prevent osteoporosis 10 14.5 

 

As for conditions causing fractures, 65.2% of the responders agreed that uncontrolled diabetes can cause fractures, while 56.6% 

mentioned that dizziness can cause fractures. Regarding home related factors, 92.8% of responders mentioned that slippery floors 

are the major cause of falls, while 29% mentioned that unsecured mats and inadequate lightening can cause falls as shown in table 

6. 

 

Table 6 Home related factors that may cause falls 

Home related factors Frequency (N) Percent (%) 

Poor stairway design      35 50.7 

Inadequate lighting         20 29.0 

Clutter 3 4.3 

Unsecured mats 20 29.0 

Slippery floors   64 92.8 

The lack of nonskid surfaces in bathtubs 44 63.8 

 

Comparison of level of knowledge over different variables 

Total score for osteoporosis knowledge questions was calculated and compared over different demographic variables using one-

way ANOVA test at level of significance p-value<0.05. Mean score for the whole cohort was 16.28±6.64, with a minimum score of 3 

and maximum score of 33. The comparison showed that there is a significant difference between the level of knowledge of patients 

and care givers at p value =0.042. Care givers had a significantly higher mean score (17.38±6.357) compared to patients themselves.  

Additionally, level of knowledge among different educational level differed significantly at p-value =0.005. Participants with 

postgraduate degree had the highest score (23.67±4.041) compared to their peers, with a direct correlation between level of 

knowledge and educational level as shown in table 7. 
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Table 7 Comparison of level of knowledge over different demographic groups. 

  Mean Standard deviation P-value 

Are you a 
Care giver 17.38 6.357 

0.042* 
patient 13.91 6.754 

Age 

<20 15.25 6.042 

0.442 

21 to 30 18.76 7.726 

31 to 40 16.00 5.944 

41 to 50 13.00 4.000 

51 to 60 15.14 7.862 

>60 14.71 5.553 

Educational level 

Illiterate 12.62 3.254 

0.005* 

Intermediate 13.50 7.188 

Post graduate 23.67 4.041 

Primary 9.80 .837 

Secondary 17.84 6.085 

University 17.84 7.437 

Marital status 

Divorced 22.33 7.234 

0.086 
Married 15.00 5.657 

Single 17.67 7.531 

Widowed 13.25 3.732 

Gender 
Female 15.79 6.477 

0.206 
Male 18.38 7.183 

*P-value at level of significance <0.05. 

 

4. DISCUSSION 

Osteoporosis is a chronic disease that increases the risk of morbidity and reduces quality of life (Babelghaith et al., 2017). It is more 

common in females compared to males. However, it can be easily prevented by adopting a healthy life style with increased intake of 

calcium and vitamin D supplementation (Alshareef et al., 2018). In spite of this, prevention of osteoporosis complications depends 

mainly on the knowledge of the patients and care givers about the disease, its diagnosis, management and prevention (Alamri et al., 

2015). 

The present study is a survey cross sectional study that aimed at investigation the level of knowledge of osteoporosis patients 

and care givers towards osteoporosis in Riyadh, Saudi Arabia. The study revealed that mean score for the whole cohort was 

16.28±6.64, with a minimum score of 3 and maximum score of 33. Additionally, there is a significant difference between the level of 

knowledge of patients and care givers at p value =0.042. Care givers had a significantly higher mean score (17.38±6.357). Moreover, 

level of knowledge among different educational level differed significantly at p-value =0.005. Participants with postgraduate degree 

had the highest score (23.67±4.041), with a direct correlation between level of knowledge and educational level. Level of knowledge 

on osteoporosis has been evaluated in different setting. Saeedi et al. (Saeedi, Al-Amri, Mohamed, and Ibrahim, 2014) evaluated the 

knowledge, practices and attitude of primary care physicians in Saudi Arabia towards osteoporosis, its diagnosis and management, 

through a survey study.  

Saeedi et al. (Saeedi, Al-Amri, Mohamed, and Ibrahim, 2014) included 364 physicians and showed that there is a poor level of 

knowledge identified among physicians in Saudi Arabia about the disease. Additionally, Saeedi et al. (Saeedi, Al-Amri, Mohamed, 

and Ibrahim, 2014) recommended that medical education organizations in Saudi Arabia should take into consideration 

implementing courses for physicians to improve their level of knowledge about the disease. Although the present study investigated 

the level of knowledge about osteoporosis in patients and not healthcare professionals, the present study had similar findings in 

terms of level of knowledge among patients and care givers towards osteoporosis diagnosis, management and prevention. 

Improving the level of knowledge of healthcare professionals about osteoporosis should be the first step in improving the level of 

the knowledge of patients, being the primary source of information for patients.  

Another study that investigated the knowledge of patients about osteoporosis was Osman et al. (Osman, 2013), which evaluated 

the level of knowledge and attitude of females living in Assir area in Saudi Arabia towards osteoporosis. Osman et al. (Osman, 2013) 

showed the level of knowledge of females was very poor, that requires further attention. Also, Osman et al. (Osman, 2013) showed a 

positive correlation between educational level and level of knowledge of the females. Similarly, the present study revealed that the 

level of knowledge of osteoporosis patients is poor. Also, there was a direct correlation between level of knowledge and educational 
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level, where participants with postgraduate degree had the highest score (23.67±4.041). Also, Barzanji et al. (Barzanji, Alamri, and 

Mohamed, 2013) included 505 participants to evaluate the knowledge and awareness of Saudi population from both genders about 

osteoporosis. Barzanji et al. (Barzanji, Alamri, and Mohamed, 2013) showed that the level of knowledge of the general population 

about the disease is very poor, where educational level was described as a significant influencer for the knowledge of the 

participants. 

Although the present study was mainly concerned with patients rather than general population, the findings of the present study 

supports the findings of Barzanji et al. (Barzanji, Alamri, and Mohamed, 2013), in terms of the correlation between level of 

knowledge and level of education. However, the present study has some limitations. The small sample size of the responders to the 

survey, and being single centered, are the most important limitations that should be considered while evaluating the outcome of 

this study. Finally, to our knowledge, this is the first study to evaluate the knowledge towards osteoporosis among patients and care 

givers in Riyadh, Saudi Arabia. 

 

5. CONCLUSION 

The level of knowledge of patients and care givers towards osteoporosis in Riyadh, Saudi Arabia is considered unsatisfactory. More 

efforts should be exerted to improve this level of knowledge through educational programs designed specifically to patients with 

osteoporosis and their care givers, as well as patients at high risk of the disease. Finally, further studies are required with larger 

sample size, to confirm the outcomes of this study. Also, similar studies in other areas in Saudi Arabia are essential to figure out the 

real estimates of the level of knowledge of osteoporosis patients all over the kingdom. 
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