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 Objectives: This study was designed to assess the awareness of women of the risk factors and preventive 

measures of osteoporosis. 

Methods: This is a cross-sectional study that was conducted in Jordan. During the study period, a convenience 

sample of women were invited to participate via a survey link communicated through social media. Linear 

regression was used to screen independent variables affecting participants’ awareness of osteoporosis, its risk 

factors, and preventive measures. 

Results: 426 women agreed to participate in this study, with a median age of 38.5 years (IQR=16.0). Results showed 

that women have a median awareness score of 5.0 out of 9.0 (IQR=4.0) about osteoporosis risk factors, whereas 

women with higher educational levels (diploma or higher) and those with medical-related degrees have a higher 

awareness about osteoporosis risk factors compared to others (p≤0.05). 

Medical websites were the primary source used to obtain information about osteoporosis by the participating 
women (n=236, 55.4%). Also, results showed that more than 90% of the women believed that osteoporosis is a 

chronic silent disease that makes your bones less dense and more fragile (n=418, 98.1%), and that bone strength 

may increase by taking vitamin D and calcium (n=405, 95.0%).  

Conclusion: This study showed that women had an intermediate level of awareness of osteoporosis and 

prevention measures. The importance of medical websites and social media as sources of information was also 
demonstrated. More public targeted campaigns are needed to promote awareness of osteoporosis, its risk factors, 

prevention, and treatment. 

Keywords: osteoporosis, awareness, perception, women, Jordan 
 

INTRODUCTION 

Osteoporosis is a silent, asymptomatic skeletal system 

disorder that distinctively leads to less dense and more fragile 

bones [1]. Age increases the extent of this condition; women 

over 50 are more likely to develop osteoporosis [2, 3]. 

Osteoporosis is clinically manifested after an accidental minor 

fall and bone fracture [4]. Such fractures will increase the 

disability among the elderly, lower the individuals’ quality of 

life [5], and increase the economic burdens inflected by the 

illness [6]. 

Several studies highlighted the risk factors of osteoporosis, 

which were categorized into factors that cannot be changed, 

such as age, gender, family history, previous fracture, 

menopause, and other diseases [7-13] and changeable factors 

that can be modified by changing patient’s lifestyle, including 

alcohol intake, smoking, low body mass index, malnutrition 

especially in calcium, lack of exercise, and vitamin D deficiency 

which is a prominent issue among Jordanian women [13, 14]. 

As in Jordan, the prevalence of osteoporosis worldwide 

makes it one of the most outstanding public health issues in 

most countries [15, 16]. In 2003, a study conducted in Jordan 

reported that the prevalence of osteoporosis among Jordanian 

women is 30%, regardless of the menopausal status [15], while 

another study reported a prevalence of 43.3% among 

postmenopausal women [17]. In 2017, another study reported 

that the overall prevalence of osteoporosis among 

postmenopausal women attending the National Center for 

Diabetes, Endocrinology, and Genetics in Jordan was 37.5% 

[18]. Regarding the latest gender distribution released by the 

Department of Statistics in Jordan, women represent 47.1% of 

the Jordanian population, with most women (60.6%) 

belonging to the age group between 15 and 64 years, and 3.9% 

being above 65 years [14]. Notably, women are at higher risk of 

osteoporosis, where it affect around 200 million women 

worldwide [19]. Assessing the level of awareness may serve as 
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an important initial step to inform authorities and 

policymakers to take effective and sustained actions to 

promote awareness of osteoporosis, its risk factors, and 

enhance public health as a whole, which in turn, can help in 

reducing the economic burden of the disease.  

Thus, the current study was designed to assess the 

awareness of women of the risk factors and preventive 

measures of osteoporosis. 

METHODS 

Study Design, Settings, and Participants 

This descriptive cross-sectional study that was conducted 

from August to September 2021 to assess women’s perception 

about osteoporosis, knowledge of risk factors, and the 

preventive measures. An appropriate sample of women 

participated in this study via a survey link that was 

communicated over two social media platforms: Facebook and 

WhatsApp. The inclusion criteria were adult women (≥18 years) 

living in Jordan. The objectives of the study were explained to 

the participation before filling out the survey. They were 

informed about the anticipated time it will take them to 

complete the survey (approximately 10 minutes). It was also 

made clear to the participants that their participation is 

appreciated but is entirely voluntary. 

Sample Size Calculation 

The number of subjects per predictor needed to conduct 

linear regression analysis was used for sample calculation as 

per Tabachnick and Fidell’s recommendations (5-20 subjects 

per predictor) [20]. Seven predictors were included in this 

study, which meant that a minimum sample size of 35-140 

participants is considered representative. In this study, 426 

participants were agreed to participate and filled-out the study 

questionnaire. 

Survey Instrument Development and Validation 

The survey was developed after an extensive literature 

search of similar studies that have evaluated public knowledge 

and perceptions towards osteoporosis [21, 22]. A group of three 

experts conducted face and content validity on the prefinal 

draft of the survey. Experts’ feedback was used to amend and 

introduce some minor modifications to the survey. 

The final version of the survey was used, which had three 

sections: the first section was assigned for demographic data, 

which covered age, material status, and educational level. The 

second section covered participant`s lifestyle and diet. The 

third section consisted of questions that assessed the 

participants’ awareness of the risk factors and sources of 

information, if any. A five-point Likert scale was used to record 

the participants’ perception of osteoporosis in the last section 

(5: strongly agree, 4: agree, 3: neutral, 2: disagree, 1: strongly 

disagree). Arabic language is the official language in Jordan, 

thus, the survey was translated and distributed in Arabic. 

Translation was performed using translation and back 

translation approach. 

Participant awareness score was calculated out of nine. 

Participants received one point for each correctly identified 

risk factor, while receiving zero points for each incorrect 

response. Participants were classified as having high 

awareness if their score was higher than the median value, 

otherwise, they were classified as having poor awareness if 

they scored below the median value.  

Patient Consent for Publication 

Before being granted access to the questionnaire, potential 

participants were required to give their electronic consent by 

selecting “agree to participate”. Otherwise, if they selected 

“disagree to participate”, they were not granted access to the 

study questionnaire, and the response was automatically 

submitted and was counted as a non-response item. All study 

participants were informed about the aim of the study and the 

anonymity of their responses before taking part in it. the study. 

Statistical Analysis 

Study data were extracted from an excel sheet obtained 

from the Google Form platform, then entered into IBM 

statistical package for social sciences (SPSS) (IBM Corp. 

Released 2013. IBM SPSS Statistics for Windows, Version 22.0. 

Armonk, NY: IBM Corp) for data analysis. Descriptive analyses 

were presented as median ± interquartile range (IQR) and 

frequency for continuous variables and categorical variables, 

respectively. 

Independent variables that may affect participants’ 

awareness of osteoporosis risk factors were screened using 

simple linear regression. A univariate linear regression analysis 

was performed and all variables with p< 0.25 were entered into 

a multiple linear regression analysis. Variables that 

independently affected participants’ awareness of 

osteoporosis risk factors were identified in the multiple linear 

regression analysis. Variables independence was checked 

using person correlation where r<0.9 indicates the absence of 

multicollinearity between the independent variables in 

regression analysis. A p≤0.05 was considered statistically 

significant. 

RESULTS 

426 women agreed to participate during the study period 

and signed out the electronic consent form, while only three 

refused to sign the consent form (response rate 99.3%). The 

median age of the participants was 38.5 years (IQR=16.0, 

ranged from 18-76 years), and the majority were married 

(n=291, 68.3%). Most of the study sample (n=304, 71.4%) had an 

educational level of diploma or bachelor and 41% of them had 

a medical-related degree (n=175). Most participants had a 

monthly income ≤500 JD (n=220, 51.6%), and reside in the 

central area of Jordan mostly Amman (n=398, 93.4%). More 

details about the sociodemographic characteristics are 

presented in Table 1. 

Among the women who participated, 11.7% (n=50) 

reported being current smokers. The majority reported that 

they do not exercise regularly (n=359, 84.3%, and only one-

third (n=138, 32.4%) reported being exposed to sunlight 

regularly. Of the surveyed women, around one-quarter 

reported having chronic diseases (n=100, 23.5%), with 22 

women (5.2%) reported having osteoporosis. Moreover, more 

than half of the participants (n=239, 56.1%) reported taking 

vitamin D supplements, and around 16.0% of them (n=68) 

reported taking calcium supplements. More details about the 

about the lifestyle and medical information of the study 

participants are presented in Table 2. 
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Regarding participants’ awareness of osteoporosis risk 

factors (Table 3), results showed that women have a median 

awareness score of 5.0 out of 9.0 (IQR=4.0).  

As presented in Figure 1, 43.9% of the participating women 

(n=187) were classified to have poor awareness score 

(awareness score below the median value of five), while the 

remaining women (n=239, 56.1%) were classified as having 

high awareness score (awareness score of five or above). 

Around half of the participating women knew that smoking 

(n=246, 57.7%), family history (n=222, 52.1%), and alcohol 

(n=213, 50.0%) were factors that are associated with increasing 

the risk of osteoporosis. Also, only 35.4% of the women (n=151) 

recognized that thin women are at higher risk of having 

osteoporosis. In comparison, 73.0% of participants knew that 

postmenopausal women were at higher risk of disease (n=311). 

Moreover, as Table 3 depicts, only 46.2% of the 

participants (n=197) knew that some medications such as 

corticosteroids are associated with an increased risk of 

osteoporosis, and a lower percentage of them (n=145, 34.0) 

answered correctly that thyroid replacement therapy was 

associated with increasing the risk of this disease.  

The surveyed participants were asked about their sources 

of information about osteoporosis (Figure 2). As seen in Figure 

2, medical websites were the primary used source to obtain 

information about osteoporosis by the participating women 

(n=236, 55.4%), followed by social media and healthcare 

providers (n=182, 42.7% for both). Academic societies were the 

least source of information used by the participating women 

(n=46, 10.8%). 

Women were asked to express their perceptions towards 

osteoporosis (Table 4), results showed that more than 90% of 

the women believed that osteoporosis is a chronic silent 

disease which makes your bones less dense and more fragile 

Table 1. Socio-demographic characteristics of study sample 

(n=426) 

Parameter M (IQR), [Range] n (%) 

Age (years) 38.5 (16.0), [18-76]  

Educational level   

School level or below  57 (14.4) 

Diploma or bachelor’s degree  304 (71.4) 

Graduate degree (masters & PhD)  65 (15.3) 

Marital status   

Married  291 (68.3) 

Non-married (single, widowed, 

divorced) 

 
135 (26.1) 

Place of residence   

Center of Jordan  398 (93.4) 

North of Jordan  18 (4.2) 

South of Jordan  10 (2.3) 

Monthly income   

≤500 JD  220 (51.6) 

≥500 JD  206 (48.4) 

Do you have a medical degree?   

No  251 (58.9) 

Yes  175 (41.1) 

Note. M: Median; IQR: Interquartile range; & JD: Jordanian Dinar (1 

JD=0.71 US dollars 

Table 2. Participants lifestyle & medical information (n=426) 

Parameter n (%) 

Smoking status  

Current smoker 50 (11.7) 

Ex-smoker 15 (3.5) 

Non-smoker 361 (84.7) 

Do you exercise regularly?  

No 359 (84.3) 

Yes 67 (15.7) 

Do you get exposed to sunlight regularly?  

No 288 (67.6) 

Yes 138 (32.4) 

IF yes, for how long per a day? (percentage calculated out of 138) 

≤15 minutes 45 (32.6) 

15-29 minutes 59 (42.8) 

30-44 minutes 17 (12.3) 

≥45 minutes 17 (12.3) 

Do you have any chronic disease?  

No 326 (76.5) 

Yes 100 (23.5) 

Have you been diagnosed with osteoporosis?  

No 404 (94.8) 

Yes 22 (5.2) 

Do you take vitamin D supplement?  

No 187 (43.9) 

Yes 239 (56.1) 

If yes, is the vitamin D recommended by your health care provider? 

(percentage calculated out of 239) 

No 31 (13.0) 

Yes 208 (87.0) 

Do you take calcium pills?  

No 358 (84.0) 

Yes 68 (16.0) 

If yes, is the calcium recommended by your health care provider? 

(percentage calculated out of 68) 

No 19 (27.9) 

Yes 49 (72.1) 
 

Table 3. Evaluation of the study participants’ awareness about 

osteoporosis risk factors (n=426) 

Statement CID (n [%]) 

Family history (close family member with osteoporosis) 222 (52.1) 

Smoking 246 (57.7) 

Alcohol in a large amount 213 (50.0) 

Malnutrition (diet deficient in vitamin D & calcium) 319 (74.9) 

Postmenopausal 311 (73.0) 

Petite & thin women 151 (35.4) 

Medical conditions (hyperthyroidism, 

hyperparathyroidism, cancer & rheumatoid arthritis) 
281 (66.0) 

Certain medicines (corticosteroids including inhaler for 
asthma) 

197 (46.2) 

Certain hormones (thyroid replacement therapy) 145 (34.0) 

Knowedge score (median [IQR]) 5.0 (4.0) 

Note. IQR: Interquartile range& CID: Correctly identified 

 

Figure 1. Participants’ classification on their awareness scores 

regarding osteoporosis (n=426) (Source: Authors’ own 

elaboration) 
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(n=418, 98.1%), and that bone strength may increase by taking 

vitamin D and calcium (n=405, 95.0%). Also, participants 

believed that osteoporosis symptoms can be managed by 

regular physical exercise (n=395, 92.9%), and daily sunlight 

exposure (n=395, 92.9%). Moreover, 88.1% of the women 

(n=375) agreed/strongly agreed that there is low awareness 

about osteoporosis in Jordan, and only 41.1% of the women 

(n=175) believed that probiotics could strengthen the bones. 

Lastly, factors affecting women awareness about 

osteoporosis risk factors were investigated using univariate 

and multivariate linear regression analysis (Table 5). Results 

showed that participants with higher educational level 

(diploma or higher) have higher awareness about osteoporosis 

risk factors compared to those with lower educational level 

(school level or below), (beta=0.102, p= 0.038). Also, women 

with medical related degrees showed higher awareness 

compared to participants with no medical degrees 

(beta=0.237, p<0.001). 

DISCUSSION 

Osteoporosis is a major public health concern in Jordan 

particularly among older adults. Focusing on female 

osteoporosis awareness is a key step in preventing and treating 

osteoporosis and is valuable to osteoporosis prevention and 

treatment programs. Women’s awareness and perceptions 

were investigated in this study. 

The current study found that women had adequate 

knowledge of the risk factors for osteoporosis, such as family 

history, smoking, and alcohol consumption, as well as the fact 

that postmenopausal women are more likely to have the 

condition. This finding is comparable to the Singapore study 

and superior to the Turkish study [7, 8], but lower than the 

Vietnamese, Malaysian, Philippine, and Taiwanese and 

Jordanian studies [9-13]. The aforementioned Jordanian study 

which targeted patients visiting community pharmacies 

showed a better level of knowledge concerning osteoporosis, 

and this may be indicative that community pharmacists as 

healthcare providers contribute to enhances awareness and 

patient education, which was not the case in our study 

targeting women of the general public. 

More than 95% of the women in the current study correctly 

defined osteoporosis as a chronic silent disease which makes 

the bones less dense and more fragile, which is close to the 

percentage documented among Turkish women, where almost 

90% of the women believed that they are familiar with 

osteoporosis when they were asked if they had heard about it 

before and were requested to answer what is the definition of 

osteoporosis [23]. However, this percent is considered high 

when compared to other countries as the accurate definition of 

osteoporosis was found to be reported only by 62.2% in a study 

from South Australia [24], and 67% in a study from Canada [25]. 

Such result may have stemmed from the high educational level 

among the participants. 

Different studies found that osteoporosis was the ‘most 

concerning’ adverse effect of corticosteroid use [26-28]. 

Contrary to the current study’s findings, just around half of the 

participants were aware that corticosteroids could cause such 

a problem. When it comes to managing thyroid disorders using 

 

Figure 2. Participants’ reported sources of information about osteoporosis (n=426) (Source: Authors’ own elaboration) 

Table 4. Participants’ perception towards osteoporosis (n=426) 

Statements 
Participant’ responses n (%) 

SA/A N SDA/D 

Osteoporosis is a chronic silent disease which makes your bones less dense and more fragile. 418 (98.1) 7 (1.6) 1 (0.2) 

Most women over 50 years are susceptible to developed osteoporosis 332 (77.9) 67 (29.9) 27 (6.5) 

There is a high prevalence of osteoporosis worldwide 325 (76.3) 93 (21.8) 8 (1.9) 

Most people engage in risky behaviors that lead to osteoporosis 346 (81.2) 66 (15.5) 14 (3.3) 

The bone strength may increase by intake of Vitamin D and calcium 405 (95.0) 19 (4.5) 2 (0.5) 

Osteoporosis symptoms can be managed by regular physical exercise 395 (92.9) 23 (5.4) 8 (1.9) 

Osteoporosis symptoms can be modified by daily sunlight exposure 395 (92.9) 26 (6.1) 5 (1.1) 

There is a low awareness about osteoporosis in Jordan 375 (88.1) 34 (8.0) 17 (4.0) 

Probiotics may increase the strengthen of the bone 175 (41.1) 208 (48.8) 43 (10.1) 

Note. SA/A: Strongly agree/agree; N: Neutral; & SDA/D: Strongly disagree/disagree 
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replacement therapy and its impact on osteoporosis, only 

around one-third of our participants were aware of 

osteoporosis as a deleterious health effect of thyroid 

replacement therapy as reported by the American Thyroid 

Association Task Force on Thyroid Hormone Replacement [29]. 

This, in part, reflects a lack of complementary education and 

instruction by healthcare providers responsible for managing 

thyroid disorders, as they should provide the patients with a 

complete picture of the consequences of their medications and 

act to manage such effects. 

Medical websites were the main source of information 

about osteoporosis among the participants, followed by social 

media and healthcare providers. While in Qatar, media sources 

such as television and radio were the primary sources of 

information (39 %) were the primary sources of information 

[30]. Regarding the understanding of the prevalence of 

osteoporosis, which is estimated to affect 200 million women 

every year [31], 75% of the participants believed in the high 

prevalence of osteoporosis worldwide.  

The current study results revealed that the majority of the 

participants (95%) reported that the intake of vitamin D and 

calcium helps preserve bone integrity and strength, a result 

that is slightly higher than what was shown by another study 

conducted in Jordan back in 2014, where 87% of the 

participant believed that a calcium-rich diet can help prevent 

osteoporosis [13]. This assures that the participating women 

understand that osteoporosis is a common problem, which 

probably led these women to look for measures to either 

prevent or overcome osteoporosis.  

In Pakistan, the importance of vitamin D for health, 

particularly the necessity for sunlight exposure and adequate 

vitamin D consumption in the diet, was underestimated [32]. 

However, in the same study, 60% and 37.8% of the participants 

reported eating a high amount of vitamin D rich food, and dairy 

products respectively, but more than 90% of them think daily 

sunlight exposure can help to alleviate osteoporosis symptoms 

[31]. Moreover, more than half of the participants recognized 

that osteoporosis symptoms can be controlled by regular 

physical exercise [31]. 

 The majority of participants believed that Jordan has a low 

awareness of osteoporosis, contrasting another study 

conducted in Jordan, where 68.6% of the participants showed 

sufficient knowledge of osteoporosis [13]. This study revealed 

that the awareness about osteoporosis risk factors is higher 

among educated women having diploma or higher certificate 

compared to those with school level or below, similar to the 

findings of study conducted in China, Poland, Vietnamese, and 

Bangkok [9, 33-35]. This goes in concordance with the 

perceptible quality of education in Jordan, which is thought to 

be adequate and satisfactory. 

Overall, the level of knowledge concerning osteoporosis 

among women in Jordan is shown to be similar to that 

described in the region, and in some distant Asian and 

European counties. Also, women have shown they are 

adequately aware of the factors impacting osteoporosis, 

including but not limited to diet, exercise and sun exposure.  

This study is a continuum to previous studies on this topic 

and was conducted with the aim of assessing the awareness of 

women of the risk factors and preventive measures of 

osteoporosis when it comes to such dramatic health concern, 

which despite being previously described, it was not yet 

adequately addressed by health authorities, and intensive 

work should be further put in this domain, as osteoporosis is a 

threat not only to the general health of the population, but 

also, the economy of such developing country. It is 

recommended that osteoporosis prevention and treatment 

initiatives should be introduced and expanded across the 

country. This study comes with limitation; as the participants 

from distant governorates and could not cover all the 

socioeconomic levels of such diverse population, which will be 

the aim of future studies.  

CONCLUSION 

This study showed that the participating women had 

satisfactory awareness knowledge about osteoporosis 

symptoms and prevention measurements. Medical websites 

Table 5. Assessment of factors affecting participants’ awareness about osteoporosis risk factors (n=426) 

Parameter 
Awareness score 

Beta p-value# Beta p-value$ 

Age (years) -0.023 0.644 - - 

Educational level     

School level or below 
Reference: 0.177 <0.001^ 0.102 0.038* 

Diploma or higher 

Marital status     

Married 
Reference: 0.035 0.475 - - 

Non-married (single, widowed, divorced) 

Place of residence     

Center of Jordan 
Reference: 0.057 0.240 - - 

Others (north and south of Jordan) 

Monthly income     

<500 JD 
Reference: 0.024 0.616 - - 

≥500 JD 

Do you have a medical degree?     

No 
Reference: 0.269 <0.001^ 0.237 <0.001* 

Yes 

Do you have any chronic disease?     

No 
Reference: 0.030 0.531 - - 

Yes 

Note. ^Eligible for entry in multiple linear regression; #Using simple linear regression; $Using multiple linear regression; *Significant at 0.05 

significance level; & JD: Jordanian Dinar (1 JD=0.71 US dollars) 
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were the most used source to obtain information about 

osteoporosis by the participating women. 
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