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Introduction

Osteoporosis is a skeletal disease that is characterized by low bone 
mass and gradual weakening of  bone microarchitecture. It causes 
bones to become porous and fragile, leading to an increased 
risk of  fractures even with minor trauma.[1] Osteoporosis is a 
growing health issue that is associated with mortality and reduced 
quality of  life,[2] and it has been recognized as the second most 
crucial health condition in the developed world following heart 

diseases.[3] The lifetime risk for osteoporosis‑related fractures 
among women is 30–50%.

As per the International Osteoporosis Foundation, around one in 
every ten women aged 60 years suffers from osteoporosis, which 
tends to affect as much as one in every five women at age 70 and 
two in every five women at age 80 with significant age‑related 
risk in the men population.[4] In Saudi Arabia, 21% of  men have 
osteoporosis,[5] and among women, the prevalence rate has been 
estimated to be 24% in the age group 50–59 years, 62% in the 
age group 50–69 years, and 74% in the age group 70–79 years.[6]

It is imperative to screen for potential knowledge gaps in the 
public understanding of  osteoporosis, which may hinder the 
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process of  early prevention in susceptible societies. The Saudi 
Ministry of  Health published a national strategy  (2018) for 
osteoporosis prevention and management targeting primary 
health care providers and family physicians to improve the disease’s 
early detection and treatment.[7] There is growing evidence that 
knowledge about osteoporosis affects preventive behavior in 
people with increased risk of  the disease.[8,9] Despite these facts, 
several authors investigated the knowledge of  osteoporosis and 
its risk in different countries and highlighted a lack of  knowledge 
among the public and even medically‑oriented populations.[10‑14]

The diagnosis of  osteoporosis is based on the presence of  
fragility fractures or bone mineral density (BMD) measured by 
dual‑energy X‑ray absorptiometry (DEXA). A T‑score value of  
≤ −2.5 is diagnostic of  osteoporosis considering the local values 
of  the reference population.[15] Non‑pharmacological means, 
including lifestyle changes, medications, and prevention of  falls, 
are usually the first‑line approach for newly diagnosed patients 
with osteoporosis.[16] Research has highlighted several risk factors 
for osteoporosis; some of  them are modifiable, and hence, are 
the target of  preventive strategies. These risk factors include 
calcium and vitamin D deficiency, sedentary lifestyle, smoking, 
and obesity.[17,18] This study aims to evaluate the knowledge 
about osteoporosis risk factors among people over 40 years in 
the eastern province of  Saudi Arabia.

Materials and Methods

Study design, settings, and population
This observational cross‑sectional study was conducted between 
December 6 and December 24, 2020, and considered all 
individuals attending primary health care centers  (PHCCs) in 
the Hafar Al‑Batin region, the eastern province of  Saudi Arabia. 
The study included Saudi male and female individuals who were 
40 years old or above, ambulatory, able to understand the Arabic 
language, and willing to give consent to participate. We excluded 
patients with chronic diseases and those coming to the emergency 
department, patients aged below 15 or above 75 years, individuals 
with special needs, and those who were not willing to take part in 
the study. Incomplete questionnaires were also excluded.

The study was reviewed and approved by the National Committee 
of  Bioethics (NCBF) at King Abdulaziz City for Science and 
Technology (KACST) No. 1005335 on 26/3/2021.

Sample size and sampling procedures
Assuming an awareness rate of  50%, 95% confidence interval, 
4% margin of  error, and a total approximate population of  
5,00,000 individuals, the minimum sample required was calculated 
to be 600. The sample was stratified to eight PHCCs in the region, 
with 75 participants from each center.

Data collection and quality control
The directorate of  health affairs in Hafar Al‑Batin assigned a 
trained nurse from each center to collect data for this research. 

The questionnaire was obtained from different studies in the 
literature about osteoporosis risk factors.[9] All individuals who 
gave verbal consent to participate in the current investigation 
were interviewed by the data collectors within 10–20 minutes, 
assuring complete confidentiality and anonymity of  their 
responses.

The questionnaire included data regarding respondents’ sex, 
age, marital status, education, etc., The main part of  the 
questionnaire covered 10 common risk factors with possible 
answers of  yes or no, stated in affirmative and negative 
sentences to avoid suggestive questions. 

A score of  1 was given to each correct response, and a score 
of  0 was given to incorrect responses. The total knowledge 
score ranged from 0 to 10. To avoid arbitrary cut‑off  points, 
means and standard deviations were used to determine the 
knowledge level.

Data management and analysis
The questionnaire papers were verified and entered at home and 
then merged into one device. Categorical variables were described 
by frequencies and percentages, while numerical variables were 
presented as a mean and standard deviation. The analysis of  
variance (ANOVA) and independent samples t‑test were run to 
determine the differences between the means. The significance 
level was set at P  <  0.05. The analysis was conducted using 
Statistical Package of  Social Sciences (SPSS) Version 20 (SPSS 
Inc., Chicago, IL).

Results

A total of  603 respondents agreed to participate in the 
current survey; 513  (85.1%) provided complete responses. 
The sample consisted of  266  (51.9%) participants aged 
between 40 and 50 years. There were 404 female respondents 
comprising 78.8% of  the study sample. The majority (72.5%, 
n = 372) of  study population had no job and lacked formal 
education  (53.2%, n  =  273). Table  1 lists the baseline 
characteristics of  the sample.

Table  2 shows responses to questions assessing osteoporosis 
knowledge among the study group. Participants performed well 
in all items of  osteoporosis risk factors except sex difference, 
as 155  (69.8%) participants incorrectly thought osteoporosis 
was more prevalent in the male population compared to the 
female [Table 2].

Questions regarding risk factors of  osteoporosis were summed 
up to a total of  10 points, and mean scores were compared 
between different variables. As shown in Table 3, knowledge 
about osteoporosis differed between the study subgroups. 
These differences were statistically significant with respect to 
sex (P = .009), marital status (P = .000), employment (P = .001), 
and education (P = 0.014).
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Discussion

The study adds to the literature on osteoporosis in Saudi 
Arabia, highlighting relevant sociodemographic factors 
related to the basic public knowledge of  osteoporosis. The 
present investigation’s objective was to evaluate knowledge of  
osteoporosis risk factors in a sample of  the general population 
of  the eastern province of  Saudi Arabia. The selection of  
the general population as study subjects is justified by the 
fact that they are understudied and may have knowledge gaps 
that, if  addressed, would facilitate better prevention policies. 
Our analysis showed good knowledge about osteoporosis’ 
common risk factors as the respondents scored 8.6 out of  10 
on the knowledge questionnaire. Important correlates of  the 

participants’ scores and their implications to osteoporosis 
prevention are discussed.

Previous research into knowledge and practice of  osteoporosis 
risk factors among the general population revealed conflicting 
findings depending on the sociodemographic variables of  the 
population under investigation.[19,20] In one review by Chin et al.,[12] 
34 studies from around the world found a noticeable lack of  
knowledge of  osteoporosis among young adults and adolescents. 
Even in populations that are hypothetically more likely to have 
good knowledge of  osteoporosis, such as medical students, some 
authors reported under desired levels of  osteoporosis‑related 
knowledge.[13,14,21] Another study revealed a lack of  awareness 
of  osteoporosis among postmenopausal women—a specially 
important population with an increased risk of  osteoporosis.[9] 
In this study, participants had adequate overall knowledge about 
specific risk and preventive factors of  osteoporosis. This finding 
is consistent with the studies from the central and southern 
provinces of  Saudi Arabia.[2,22] Some authors from Saudi Arabia 
demonstrated lower levels of  awareness of  the disease among 
middle‑aged and older women.[23] This disparity in osteoporosis 
awareness could be attributed to the sampling characteristics 
and study design.

Osteoporosis is well‑known to increase susceptibility to 
fractures and leads to more than 8.9 million fractures worldwide 
annually.[10] In this analysis, three‑quarters of  the respondents 
appreciated the relationship between osteoporosis and fractures. 
Similar percentages were reported in a study from southern 
India.[9] Knowledge about the risk of  fracture in patients 
with osteoporosis is critical to disease prevention and may be 
associated with poor health outcomes in the affected patients.[24] 
It is noteworthy that one in four of  our sample still ignore the 
fact that osteoporosis is a risk factor for fractures. This could be 
simply improved by efforts directed to public education.

One exception to the overall good osteoporosis knowledge in 
this study was the finding of  69.8% of  the participants who 
agreed to the false statement that osteoporosis affects men 
more than women. In general, women are more prone to 
osteoporosis compared to men.[11] This is partially attributable to 

Table 2: Knowledge about osteoporosis risk factors (n=513)
Statement Correct answers

Frequency Percent
Osteoporosis is linked to an increased risk of  fractures 385 75.0
Osteoporosis affects men more than women 155 30.2
Osteoporosis is linked to low calcium levels 498 97.1
Osteoporosis is linked to low vitamin D levels 500 97.5
Reduced exposure to sunlight is a risk factor for osteoporosis 494 96.3
Hormone replacement therapy protects against osteoporosis 444 86.5
Menopause is a risk factor for osteoporosis 473 92.2
Osteoporosis is more common among people with increased weight 496 96.7
Use of  cortisone can precipitate osteoporosis 479 93.4
Walking exercise is an important preventive factor for osteoporosis 494 96.3

Table 1: Baseline characteristics of the sample (n=513)
Characteristics Frequency Percent
Age (years)

40-50 266 51.9
51-60 163 31.8
61-70 82 16.0

Sex
Male 109 21.2
Female 404 78.8

Marital status
Married 434 84.6
Divorced/Widowed 68 13.3
Single 7 1.4

Employment
Jobless 372 72.5
Works in health sector 11 2.1
Works in education sector 45 8.8
Works in military sector 36 7.0
Others 45 8.8

Education
No formal education 273 53.2
Primary school 59 11.5
Intermediate school 30 5.8
High school 76 14.8
College and beyond 74 14.4

Awareness of  osteoporosis
Aware 72 14.0
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the differences in BMD, bone size, and bone strength between 
men and women.[25] Although sex is an unpreventable risk factor 
for osteoporosis, knowledge about sex differences could help as 
a preventive measure of  the disease in the more susceptible sex.

Calcium and vitamin D are important for bone strength as they 
shape the bone mineral matrix in the form of  calcium phosphate. 
Vitamin D regulates calcium homeostasis. Adequate sunlight 
exposure is essential for the prevention and management of  
vitamin D deficiency.[17] These three principles of  bone health 
were evaluated in the current study, and participants showed 
good awareness about their link to osteoporosis.

Postmenopausal women are especially at an increased risk of  
osteoporosis given the role of  estrogen deficiency in bone 
loss. It is estimated that postmenopausal osteoporosis affects 
200 million women worldwide; of  them, 30–50% are predicted 
to have a clinical fracture.[26] Hormone replacement therapy is a 
rational and effective approach to osteoporosis among peri‑ and 
early postmenopausal women.[27] We found that most participants 
in this study were aware of  the role of  hormone replacement 
therapy (86.5%) and menopause in osteoporosis pathophysiology 
of  osteoporosis (92.2%).

In this study, the male sex was associated with better knowledge 
about osteoporosis. Other studies reported conflicting findings. 
In a community‑based study, Alamri et al.[28] found that women 
were more aware of  osteoporosis‑related knowledge and practice 
than did men. They explained this association by the fact that the 
women population may be more exposed to health education 
by care providers and, being at increased risk, may be the focus 
of  osteoporosis awareness campaigns. However, another study 
on the general Iranian population found no sex difference in 
osteoporosis knowledge. The reason for such disparities is mainly 
methodological and is unlikely to be related to gender type per se.

In agreement with most previous works on osteoporosis 
awareness, education had a significant role in determining the 
level of  knowledge among the study subjects. Compared with 
participants with an education level less than college (8.7 ± 1.3), 
those with college qualifications or more scored higher on the 

knowledge questionnaire  (8.9  ±  0.6). These findings support 
what has been found by previous works.[28‑31] Education is 
well‑known to affect cognition and health‑seeking behaviors, 
and educated people are more likely to be health‑oriented, 
have informed health‑related behaviors, and have access to 
accurate health information.[28] Moreover, we found employed 
participants  (8.9  ±  0.5) to be more knowledgeable than 
unemployed participants (8.5 ± 1.5). This is indirectly related to 
the education status as most educated people in Saudi Arabia 
are likely to be employed.

Even though our participants scored well on most questionnaire 
items, there still are some knowledge gaps to be improved, 
especially knowledge about sex differences in osteoporosis 
incidence. Better knowledge of  the disease could be achieved 
through education programs directed to the public. Using the 
Health Belief  Model, if  individuals appreciated the likelihood 
of  being affected by certain diseases, they will be more likely to 
adhere to preventive measures of  these diseases. This applies 
well to osteoporosis as a prevalent condition among middle‑aged 
and elderly Saudis. Reaching the public is now feasible at the 
lowest possible costs through the Internet and social media. 
We, therefore, suggest increasing the public awareness of  
osteoporosis risk factors using free online courses and other 
learning materials that are designed to be evidence‑based and 
easily delivered to the general population.

Limitations
The findings should be interpreted with caution, considering some 
limitations to the present study, namely the cross‑sectional nature 
of  study design and the use of  a self‑reported questionnaire. 
Using an interview‑based study is advised in future studies aiming 
at a more detailed and objective overview of  the subject.

Conclusion

Overall, the findings of  the current study demonstrated that 
the majority of  the study subjects had good knowledge of  
osteoporosis. Some participants’ characteristics, including male 
sex, marital status, education, and being employed, were found 
to be associated with better osteoporosis‑related information. We 
encourage involving the public in health promotion programs 
and patient education, focusing on osteoporosis risk factors and 
prevention methods.
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