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Abstract
Background: Knowledge and beliefs about osteoporosis have been considered one of the vital parts of early
prevention against it.

Objectives: This study aimed to evaluate knowledge and beliefs toward osteoporosis using the Osteoporosis
Knowledge Assessment Tool (OKAT) and Osteoporosis Health Belief Scale (OHBS) questionnaires among the
public in Jeddah, Saudi Arabia.

Methods: This cross-sectional study was conducted from March 2019 to April 2019 among adults aged 15
years and above. A validated questionnaire was allocated electronically to the participants through social
platforms (such as Twitter and WhatsApp) using a convenience sampling technique.

Results: A total of 754 participants completed the questionnaire. The majority were females 481 (63.8%). A
total of 34 (4.1%) have not heard about osteoporosis before. Respondents scored a total mean of 7.92±3.0 for
the OKAT questionnaire and a mean score of 126.74±22.38 for the OHBS questionnaire. These two scores
were significantly associated with age groups and gender (P < 0.05).

Conclusion: Although there is a relative increase in the knowledge of our sample, the belief
toward osteoporosis is evidently lower. Therefore, implementing educational programs that tackle belief
perception and other preventive measures such as healthy eating habits, physical activities, and educational
materials are needed in the future.

Categories: Family/General Practice, Epidemiology/Public Health, Orthopedics
Keywords: saudi arabia, awareness, beliefs, knowledge, osteoporosis

Introduction
Osteoporosis is defined as a skeletal disorder characterized by compromised bone strength, predisposing a
person to an increased risk of fracture. Bone strength includes two main features, bone density and bone
quality [1]. Osteoporosis has a significant impact on the affected person’s life, as well as their families and
the population. It can lead to significant physical, psychological, and financial consequences after the first
or second fracture. Otherwise, it is considered as a “silent” disorder until it causes fractures.

It is estimated that over 200 million people worldwide have osteoporosis, and its prevalence is continuing to
rise as the elderly population is increasing [2]. Multiple studies have shown that osteoporosis is far more
prevalent in Saudi Arabia than in Western countries, which could be explained by the widespread vitamin D
deficiency among the Saudi population overall, particularly in women, children, and adolescents [3].

Osteoporosis cannot be cured; however, it can be prevented by several lifestyle habits, such as an increased
level of physical activity and adequate consumption of dietary vitamin D and calcium [4,5]. Optimization of
peak bone mass in earlier years is thought to play a major role in osteoporosis prevention later in life [6]. It
was recently reported that 78% of the Saudi population knew about osteoporosis; females are more
knowledgeable than males [7]. Notable evidence suggests that knowledge about osteoporosis contributes to
its preventive behavior; however, this is not a sharply defined association [8-11].

Many young adults do not practice healthy preventative lifestyle habits as they do not identify themselves as
at risk of developing osteoporosis in the future. In addition, as mentioned previously, osteoporosis is known
as a “silent” disorder since its consequences are not immediately evident, which further allows young adults

1 2 3 4 5

6 7 7

 
Open Access Original
Article  DOI: 10.7759/cureus.53466

How to cite this article
Fallatah A M, Fallatah A M, Hariri A, et al. (February 02, 2024) Assessing Osteoporosis Knowledge and Beliefs Among Adults Living in Saudi
Arabia: A Cross-Sectional Study. Cureus 16(2): e53466. DOI 10.7759/cureus.53466

https://www.cureus.com/users/138652-anas-m-fallatah
https://www.cureus.com/users/683126-alaa-m-fallatah
https://www.cureus.com/users/149815-abdulaziz-hariri
https://www.cureus.com/users/141621-faisal-alshadadi
https://www.cureus.com/users/139034-wid-s-al-abbadi
https://www.cureus.com/users/683160-mohammed-mohammed-saeid-alsaad
https://www.cureus.com/users/683164-bayan-ghalimah
https://www.cureus.com/users/201490-amre-hamdi
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


to believe they are highly unsusceptible to developing the disorder in the future. Furthermore, it may be
perceived as a disorder that only affects older women. Recent studies have proved that men are also
susceptible to osteoporosis. Despite age and gender, insufficient consideration was paid to the seriousness
of osteoporosis and the associated health motivation [6].

The osteoporosis dilemma in Saudi Arabia has been disregarded until recently. Numerous studies showed
several misperceptions about osteoporosis and its risk factors [12]. The assessment of knowledge and beliefs
about osteoporosis among the Jeddah population would help correct common misperceptions, raise
awareness about the seriousness of the matter, and improve the population’s preventive lifestyle practices.

Materials And Methods
This cross-sectional study was done between March 2019 and April 2019 in Jeddah, Saudi Arabia. Our sample
consisted of Jeddah residents, Saudi and non-Saudi males and females ages 15 and above, on social network
platforms, such as WhatsApp Messenger and Twitter applications. Ethical approval to conduct the study was
obtained from the King Abdulaziz University Hospital Institutional Review Board (657-23).

A new Arabic questionnaire was developed to evaluate knowledge, attitudes, and beliefs among the public
toward osteoporosis. It consisted of three main parts. The first part addressed the sociodemographic
information of the population of interest, including the city of residence, gender, age, height, weight,
marital status, education, health insurance status, and monthly income.

The second part assessed the knowledge and awareness toward osteoporosis using the Osteoporosis
Knowledge Assessment Tool (OKAT) questionnaire. The Arabic version is shown in Tables 8, 9 (see
Appendices). It consisted of four areas regarding basic knowledge of osteoporosis, which covered risk
factors, preventive methods, recognition of the disease, and treatment availability. It includes a set of 20
questions answered by correct, incorrect, or I do not know. The total score ranges from 0 to 20; having one
score for correct, and 0 for incorrect or I do not know.

The third part assessed the beliefs about osteoporosis using the Osteoporosis Health Belief Scale (OHBS)
survey. Its Arabic version is shown in Tables 10, 11 (see Appendices). It is composed of seven categories;
each category consists of six items making it 42 questions in total. These categories addressed the
realization of vulnerability to osteoporosis, appreciation of the severity of the disease, perception of barriers
to calcium intake, exercise, and health motivation. The questions were answered on a Likert scale of 5
points, which are strongly agree, agree, disagree, strongly disagree, and neutral.

To decide whether the study objectives were accomplished by the questionnaire, the questions were reviewed
by specialized clinicians and medical education staff in the College of Medicine at King Abdulaziz University
for face validity. Accordingly, the questions were adjusted, and the questionnaire was also tested by doing a
small pilot survey allocated to 23 respondents, of the same targeted population, to ensure that the
questionnaire is clear and understandable. Thus, few changes were made regarding the questions’ phrases
and numbers before distributing the questionnaire to the whole sample. For the reliability of the responses
to the questionnaire, we used the method of test and re-test as it is more appropriate to the study
questionnaire, especially the second and third parts of the questionnaire that evaluated OKAT and OHBS.
The questionnaire was distributed to 23 respondents, and their answers were recorded. After two weeks, the
same respondents were asked to complete the same questionnaire. The coefficient of correlation between
the two sets of responses was calculated to test the consistency and repeatability of answers. The value of
the coefficient was determined to be 0.794 and 0.894, respectively, for OKAT and OHBS, which indicated a
high degree of correlation and consistency between the responses at the two different time points. The
questionnaire was electronically distributed through social network platforms (e.g., WhatsApp Messenger
and Twitter) for those who live in Jeddah [13,14].

A total of 1003 participated in the study. Those who responded outside Jeddah (n=241) were removed.
Overall, 754 participants were included for further analysis. Data management and analysis were carried out
using the Statistical Package for the Social Sciences (IBM SPSS Statistics for Windows, IBM Corp., Version
26.0, Armonk, NY) for Mac software. Three types of analysis were carried out, univariate descriptive
statistics, in terms of frequencies and percentages for categorical variables. Bivariate statistics such as Chi-
square and one-way analysis of variance (ANOVA) to assess the association between the demographics and
different parts of the questionnaire.

Results
Our aim was to assess the knowledge and beliefs about osteoporosis among the population at risk in Jeddah
City, Saudi Arabia. A total of 754 out of 1004 responses were included in the analysis after applying both the
inclusion and exclusion criteria, and the elimination of incomplete responses. A total of 723 (95.9%) of
which had heard before about osteoporosis, 481 (63.8%) were females, 467 (61.9%) were in the age group
between 15 and 29 years old, and 432 (57.3%) had an estimated monthly salary of less than five thousand
Saudi Riyals. Demographic characteristics are summarized in Table 1.

2024 Fallatah et al. Cureus 16(2): e53466. DOI 10.7759/cureus.53466 2 of 16

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Categories Males n=273 Females n=481 Total n=754 P-values

Weight in Kgs: (80.9 ± 20.7) (64.7 ± 15.8) 754 P≤ 0.000

Height in Cms: (172.5 ± 7.6) (160.1 ± 6.1) 754 P≤ 0.000

Body Mass Index Values (27.2 ± 6.9) (25.2 ± 6.0) 754 P≤ 0.000

Nationality:

Saudi 256 456 712
P≤ 0.621

Non-Saudi 17 25 42

Educational Levels:

Elementary or less 0 0 0

P≤ 0.015
Intermediate/High Schools 108 141 249

College Degree (Bachelor) 142 289 431

Post Graduate/Doctoral 23 51 74

Estimated Monthly Salary:

Less than 5000 SR 177 255 432

P≤ 0.000
5000 to 10000 SR 36 84 120

10000 to 20000 SR 23 96 119

More than 20000 SR 37 46 83

Age Groups:

15 to 29 Years old 204 263 467

P≤ 0.000
30 to 44 Years old 37 139 176

45 to 60 Years old 29 76 105

More than 60 Years old 3 3 6

Most of Medical Expenses are Paid Through:

Health Insurance 124 197 321

P≤ 0.263
Government/Military (Free) 65 129 194

Personal Account (not Insured) 66 134 200

None of the Above 18 21 39

Have Heard About Osteoporosis:

Yes 255 468 723
P≤ 0.013

No 18 13 31

Have been diagnosed before or one of their relatives with osteoporosis.

Yes 84 216 300
P≤ 0.000

No 189 265 454

 

TABLE 1: Demographic characteristics of the respondents
n = Total data, SR = Saudi Riyals, Cms = Centimeters (Means ± Standard Deviation), P: Partial correlation coefficients

P-value was carried out using bivariate statistics such as Chi-square and one-way analysis of variance (ANOVA).
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Knowledge assessment using the OKAT among age groups and gender
Out of 18 total scores of OKAT, 7.93 was the mean score among our sample size with minimum and
maximum scores of 0 and 18, respectively, the correlation between those who had and had not heard about
osteoporosis and the total score of the tool is significant P≤ 0.001. The relationship between total scores of
OKAT and age groups was a significant P≤ 0.000, particularly between age groups range of 15 until 29 to 30
until 44 P≤ 0.031 and between age groups of 15 until 29 to 45 until 60 P≤ 0.001. Similarly, the relationship
between gender and total scores of OKAT was significant P≤ 0.000. Other knowledge assessments among age
groups and gender are shown in Tables 2, 3.

Categories Means ± Standard Deviation Minimum Values Maximum Values P-values of the General Relationship

15 to 29 Years old. n= 467 (7.55±2.9) 0 18

P≤ 0.000

30 to 44 Years old. n=176 (8.33±3.0) 1 16

45 to 60 Years old. n=105 (8.88±3.1) 2 16

More than 60 Years old. n=6 (8.50±2.7) 5 12

Total Sample Size n=754 (7.92±3.0) 0 18

 

TABLE 2: Age groups and knowledge assessment using the Osteoporosis Knowledge
Assessment Tool (OKAT)
n = Total (Means ± Standard Deviation), P: Partial correlation coefficients

P-value was carried out using bivariate statistics such as Chi-square and one-way analysis of variance (ANOVA).

Categories Total OKAT Score Total P-values

Males (7.37±3.1) 273
P≤ 0.000

Females (8.26±2.8) 481

 

TABLE 3: Gender and knowledge assessment using the Osteoporosis Knowledge Assessment
Tool (OKAT)
(Means ± Standard Deviation), P: Partial correlation coefficients

P-value was carried out using bivariate statistics such as Chi-square and one-way analysis of variance (ANOVA).

Assessment of attitudes and beliefs by OHBS according to age groups
and gender
The scale measured seven domains; Susceptibility, Seriousness, Benefits Exercise, Benefits Calcium Intake,
Barriers Exercise, Barriers Calcium Intake, and Health Motivation; each domain had a total score of 30
points, and the total score of the scale was 210 points. The values of the overall total scale ranged between
42 and 210. All total scale scores of domains and the overall total scale score were statistically significant
with age groups P≤ 0.042 except for Benefits Exercise and Benefits Calcium, which had P≤ 0.940 and P≤
0.505, respectively. Lastly, the overall total scale score of OHBS and age groups between 15 until 29 and 45
until 60 P≤ 0.000. The majority of the relationships between gender and OHBS domains were insignificant
except for the domains of susceptibility, barriers exercise, and barriers calcium intake, which were
statistically significant P≤ 0.000, P≤ 0.001, and P≤ 0.005, respectively. Full detailed information on the
assessment of attitudes and knowledge of OHBS with to age groups refer to Tables 4, 5.

Categories
Age
Groups

Totals
Means ± Std.
Deviations

Minimum
Values

Maximum
Values

P- Values of the General
Relationship
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Susceptibility

15 to 29 467 21.91±4.979 6 30

P≤ 0.000

30 to 44 176 20.62±4.553 9 30

45 to 60 105 18.81±5.144 6 30

More than
60

6 21.33±3.882 17 28

Total 754 21.17±5.010 6 30

Seriousness

15 to 29 467 19.60±5.140 6 30

P≤ 0.007

30 to 44 176 19.06±4.929 6 30

45 to 60 105 17.74±4.682 6 29

More than
60

6 20.33 ±3.327 15 24

Total 754 19.22±5.050 6 30

Benefits Exercise

15 to 29 467 13.80±6.376 6 30

P≤ 0.940

30 to 44 176 13.66±6.375 6 30

45 to 60 105 13.53±6.019 6 30

More than
60

6 12.50±1.378 11 15

Total 754 13.72±6.296 6 30

Benefits Calcium Intake

15 to 29 467 15.58±5.385 6 30

P≤ 0.505

30 to 44 176 15.71±5.619 6 30

45 to 60 105 14.83±4.669 6 30

More than
60

6 14.33±2.422 10 17

Total 754 15.50±5.331 6 30

Barriers Exercise

15 to 29 467 20.70±4.500 6 30

P≤ 0.420

30 to 44 176 21.39±4.244 6 30

45 to 60 105 19.92±3.807 6 30

More than
60

6 22.17±4.355 16 29

Total 754 20.76±4.365 6 30

Barriers Calcium Intake

15 to 29 467 18.38±4.080 6 30

P≤ 0.000

30 to 44 176 17.43±3.823 6 29

45 to 60 105 16.58±3.527 6 27

More than
60

6 15.50±1.761 14 19

Total 754 17.89±3.990 6 30

Health Motivation

15 to 29 467 18.89±4.323 6 30

P≤ 0.000

30 to 44 176 18.31±3.658 7 28

45 to 60 105 17.25±3.658 6 28

More than
60

6 14.17±3.061 9 18

Total 754 18.49±4.130 6 30
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Total Scale Score of
OHBS

15 to 29 467 128.86±22.741 42 210

P≤ 0.000

30 to 44 176 126.18±22.064 46 197

45 to 60 105 118.67±19.917 42 186

More than
60

6 120.33±7.659 108 128

Total 754 126.74±22.375 42 210

 

TABLE 4: Full details regarding the relationships between OHBS domains and age groups
(Means ± Standard Deviation), P: Partial correlation coefficients

P-value was carried out using bivariate statistics such as Chi-square and one-way analysis of variance (ANOVA).

Domains of OHBS Gender Totals (Means± Std. Deviation) P-values of the Relationships

Susceptibility
Males 273 22.17±5.171

P≤ 0.000
Females 481 20.60±4.830

Seriousness
Males 273 19.32±5.482

P≤ 0.690
Females 481 19.16±4.793

Benefits Exercise
Males 273 13.98±6.640

P≤ 0.388
Females 481 13.57±6.094

Benefits Calcium Intake
Males 273 15.57±5.558

P≤ 0.782
Females 481 15.46±5.204

Barriers Exercise
Males 273 20.09±4.553

P≤ 0.002
Females 481 21.15±4.211

Barriers Calcium Intake
Males 273 18.42±4.290

P≤ 0.007
Females 481 17.58±3.779

Health Motivation
Males 273 18.65±4.508

P≤ 0.426
Females 481 18.40±3.902

Total Scale Score of OHBS
Males 273 128.20±24.779

P≤ 0.178
Females 481 125.92±20.869

.

TABLE 5: Gender and domains of Osteoporosis Health Belief Scale (OHBS)
n = Total (Means ± Standard Deviation), P: Partial correlation coefficients

P-value was carried out using bivariate statistics such as Chi-square and one-way analysis of variance (ANOVA).

Knowledge assessment using the OKAT and OHBS among educational
levels of our respondents
After we deployed one-way ANOVA tests, all of the statistical relationships on both OKAT and OHBS were
insignificant, except for the domain of Barriers Exercise from OHBS which was significant P≤ 0.002,
particularly between (Post Graduate or Doctoral) to both (Intermediate or High School) P≤ 0.002 and
(Bachelor College Degree) P≤ 0.040. Refer to Tables 6, 7 for full details.
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Categories
Means ± Standard
Deviation

Minimum Values Maximum Values P-values of the General Relationship

Elementary or Less. n= 0 (0±0) 0 0

P≤ 0.000

Intermediate or High School. n=249 (7.74±2.9) 0 18

College Degree (bachelor). n=105 (8.00±3.5) 0 16

Post-graduate/Doctoral. n=6 (8.18±3.5) 0 16

Total Sample Size n=754 (7.93±3.0) 0 18

 

TABLE 6: Knowledge assessment using the Osteoporosis Knowledge Assessment Tool (OKAT)
among educational levels of the respondents.
n = Total (Means ± Standard Deviation), P: Partial correlation coefficients

P-value was carried out using bivariate statistics such as Chi-square and one-way analysis of variance (ANOVA).

Categories Totals
(Means ± Std.
Deviations)

Minimum Maximum
P-values of the General
Relationship

Susceptibility

Elementary or Less 0 0±0 0 0

P≤0.410

Intermediate or High
Schools

249 21.51±5.102 6 30

College Degree
(Bachelor)

431 21.02±4.990 6 30

Post Graduate/Doctoral 74 20.89±4.816 6 30

Total 754 21.17±5.010 6 30

Seriousness

Elementary or Less 0 0±0 0 0

P≤0.723

Intermediate or High
Schools

249 19.16±5.326 6 30

College Degree
(Bachelor)

431 19.32±4.874 6 30

Post Graduate/Doctoral 74 18.82±5.151 6 30

Total 754 19.22±5.050 6 30

Benefits Exercise

Elementary or Less 0 0±0 0 0

P≤0.613

Intermediate or High
Schools

249 13.41±6.286 6 30

College Degree
(Bachelor)

431 13.91±6.333 6 30

Post Graduate/Doctoral 74 13.65±6.152 6 30

Total 754 13.72±6.296 6 30

Benefits Calcium Intake

Elementary or Less 0 0±0 0 0

P≤0.409

Intermediate or High
Schools

249 15.15±5.628 6 30

College Degree
(Bachelor)

431 15.63±5.185 6 30
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Post Graduate/Doctoral 74 15.92±5.152 6 30

Total 754 15.50±5.331 6 30

Barriers Exercise

Elementary or Less 0 0±0 0 0

P≤0.002

Intermediate or High
Schools

249 20.19±4.414 6 30

College Degree
(Bachelor)

431 20.84±4.294 6 30

Post Graduate/Doctoral 74 22.23±4.283 6 29

Total 754 20.76±4.365 6 30

Barriers Calcium Intake

Elementary or Less 0 0±0 0 0

P≤0.167

Intermediate or High
Schools

249 18.07±4.178 6 30

College Degree
(Bachelor)

431 17.92±3.900 6 30

Post Graduate/Doctoral 74 17.08±3.813 6 29

Total 754 17.89±3.990 6 30

Health Motivation

Elementary or Less 0 0±0 0 0

P≤0.583

Intermediate or High
Schools

249 18.62±4.390 6 30

College Degree
(Bachelor)

431 18.49±4.060 6 30

Post Graduate/Doctoral 74 18.05±3.630 6 28

Total 754 18.49±4.130 6 30

Total Scale Score of
OHBS

Elementary or Less 0 0±0 0 0

P≤0.854

Intermediate or High
Schools

249 126.12±23.933 42 210

College Degree
(Bachelor)

431 127.12±21.398 42 206

Post Graduate/Doctoral 74 126.65±22.777 42 197

Total 754 126.74±22.375 42 210

  

TABLE 7: Knowledge assessment Osteoporosis Health Belief Scale (OHBS) in accordance with
educational levels
n = Total (Means ± Standard Deviation), P: Partial correlation coefficients

P-value was carried out using bivariate statistics such as Chi-square and one-way analysis of variance (ANOVA).

Discussion
Osteoporosis has been associated with increased patient morbidity [15]. Although tons of health campaigns
were made to target the public for the disease and to increase their knowledge, patient outcomes did not
differ over the past years. Patients’ knowledge of their illness has shown to be one of the essential factors for
better health outcomes [16]. Recent emerging evidence showed not only knowledge but beliefs could also be
related. Health-related behaviors have been one of the determinant factors for better patient outcomes [6].
Therefore, to reach this level of awareness, the population at risk must acknowledge their susceptibility to
the disease.
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Consequently, they would take initiatives such as actions to prevent the occurrence of the disease, early
screening, or even following a strict management plan [6]. Unfortunately, this is an uncharted territory that
has not been addressed in our local community. To our knowledge and after a comprehensive literature
review, it is evident that this is the first study in Saudi Arabia to examine osteoporosis knowledge using the
OKAT questionnaire. Moreover, the study examined the public beliefs toward osteoporosis using the OHBS
questionnaire that involved a wide range of age groups, including both genders.

Regarding the assessment of the knowledge, 95.9% of the study participants had heard about osteoporosis.
This result is consistent with a study done in 2015, which included the main regions of Saudi Arabia [7]. Our
findings are also in line with a study among El-Salvador women (75%) [17]. Likewise, 73% of the general
Iranian population and 90% of Turkish women had heard about the disease [18,19]. However, our result is
inconsistent with a study carried out in India, in which 70% of participants were not aware of the disease
[20]. Such variants can be explained by the deficit of awareness among those individuals, which has been
reported in a recent study done in India [21].

In terms of osteoporosis knowledge between genders, the score of female participants was higher than
males. The difference between females and males may be attributed to the misunderstanding that
osteoporosis only affects women. Furthermore, most health education and awareness campaigns focus on
women in Saudi Arabia, which may lead women to acquire more knowledge about diseases they are at higher
risk for. Similar results were reported in a study conducted in Riyadh by Barzanji et al. [22]. However, a study
in Iran could not find such an association [18].

The level of education could affect the awareness of osteoporosis. It can influence behavior, personal health
responsibility, the ability to acquire, and to understand health information [23]. In the present study, there
was no significant statistical relationship between the education level of participants and the overall
knowledge of osteoporosis. This result is consistent with a study done by Riaz et al. [11]. It reported no
significant difference in the scores of highly educated and low-educated women in their study. However, our
result is inconsistent with other studies that stated a positive relationship between the two.

Regarding age and assessment of knowledge toward osteoporosis, our study reported the younger the
individual, the more knowledgeable he or she is. It is consistent with other studies where they stated similar
results [7,24]. Although it has been reported that age can affect the level of knowledge, osteoporosis’s
knowledge increases with age [25]. While a study was done on the general Iranian population, they could not
find an association between age and awareness level [6]. Our results could be explained by the fact that
young individuals have more access to the new wellsprings of information (i.e., internet and smartphones).

Our sample had a lower mean score of total OHBS, which reflects a serious problem regarding the beliefs
toward osteoporosis. Moreover, our sample showed some areas of defects, mostly in the benefits of exercise
and calcium intake. These two elements represent the major factors for underlying mechanisms to develop
osteoporosis [26]. Furthermore, our sample had a lower total score of OHBS compared to the Korean study
[26]. Nevertheless, we shared similar scores for the benefit of exercise and calcium intake, which explains
global misunderstanding, rather than a local variance, when tackling this area of conflict.

On the other hand, our sample scored relatively higher in the categories of susceptibility and seriousness
compared to the study, as mentioned earlier [26]. Both of these had a statistically significant relationship,
which can implicate the relative knowledge that our sample has of the Koreans. However, this variance
might be attributed to the difference in the nature of our sample, which involved male participants, unlike
the Korean study.

Elderly individuals are more prone to develop osteoporosis than the rest of the population, making them
perceive themselves as a higher-risk group [6]. Besides, the results showed that they had scored higher in the
categories of susceptibility and seriousness compared to other age groups. Likewise, our sample had a higher
score than the studies mentioned above for this age group. This result comes as no surprise, as health-based
model behaviors suggested that younger individuals might perceive themselves as not susceptible to this
disease, therefore they might score lower than the older age group [27]. Surprisingly, the results
demonstrated that younger age groups had higher scores in the category of susceptibility than the older age
groups. This result is inconsistent with the previous literature.

Although 27% of men older than 50 years of age have been diagnosed with osteoporosis [28], the public still
perceives osteoporosis as a woman’s health issue. Such behaviors would not make them take preventive
measures to avoid it as calcium intake and physical activities. Notably, the results showed that male
participants had significantly higher scores in most of the categories.

Limitations
Due to the nature of this cross-sectional study, a generalization of our findings and causation cannot be
made. Moreover, this is the first local study to examine osteoporosis using validated translated OKAT and
OHBS questionnaires with a broader range of participants. It did not allow us to compare our results with
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other local communities within our kingdom. Furthermore, the population at hand is most likely missing the
low socioeconomic status communities due to limited access to online social platforms and, consequently,
less awareness of osteoporosis.

Conclusions
Although our sample had higher scores in knowledge in regard to previous literature, their belief scores were
lower. It raises the notion to target various aspects of belief perception in well-designed, cultural-
appropriate, tailored awareness programs to be implemented, that address all age and gender groups. These
programs should focus on education materials regarding osteoporosis, healthy eating habits, and physical
activities. Moreover, we recommend other researchers to conduct a population-based cross-sectional study
to address the knowledge and beliefs related to the participants’ dual-energy X-ray absorptiometry (DXA)
scan findings.

Appendices
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Please answer each of the following questions with True, False or Don’t Know.    

1. Osteoporosis leads to an increased risk of bone fractures. True False
Don’t
know

2. Osteoporosis usually causes symptoms ( e.g. pain) before fractures occur. True False
Don’t
know

3. Having a higher peak bone mass at the end of childhood gives no protection against the development of osteoporosis in
later life.

True False
Don’t
know

4. Osteoporosis is more common in men. True False
Don’t
know

5. Cigarette smoking can contribute to osteoporosis. True False
Don’t
know

6. White women are at highest risk of fracture as compared to other races. True False
Don’t
know

7. A fall is just as important as low bone strength in causing fractures. True False
Don’t
know

8. By age 80, the majority of women have osteoporosis. True False
Don’t
know

9. From age 50, most women can expect at least one fracture before they die. True False
Don’t
know

10. Any type of physical activity is beneficial for osteoporosis. True False
Don’t
know

11. It is easy to tell whether I am at risk of osteoporosis by my clinical risk factors. True False
Don’t
know

12. Family history of osteoporosis strongly predisposes a person to osteoporosis. True False
Don’t
know

13. An adequate calcium intake can be achieved from two glasses of milk a day. True False
Don’t
know

14. Sardines and broccoli are good sources of calcium for people who cannot take dairy products. True False
Don’t
know

15. Calcium supplements alone can prevent bone loss. True False
Don’t
know

16. Alcohol in moderation has little effect on osteoporosis. True False
Don’t
know

17. A high salt intake is a risk factor for osteoporosis. True False
Don’t
know

18. There is a small amount of bone loss in the ten years following the onset of menopause. True False
Don’t
know

19. Hormone therapy prevents further bone loss at any age after menopause. True False
Don’t
know

20. There are no effective treatments for osteoporosis available in Saudi Arabia. True False
Don’t
know

TABLE 8: The Osteoporosis Knowledge Assessment Tool (OKAT)
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فرعا لا    آطخ  حص لاؤسلا :

ماظعلا    رسكب  ةباصلإا  رطخ  ةدایز  يلا  يدؤت  ماظعلا  ةشاشھ  - ١

رسكلا    ثودح  لبق  مللأا "  " لثم ضارعا  ببست  انایحأ  ماظعلا  ةشاشھ  -٢

ةایحلا    نم  قحلا  تقو  يف  ماظعلا  ةشاشھ  نم  كتباصإ  نم  ةیامح  رفوی  ةلوفطلا لا  نس  ةیاھن  يف  ماظع  ةلتك  ىلعا  دوجو  -٣

لاجرلا    يف  اعویش  رثكأ  ماظعلا  ةشاشھ  -٤

ماظعلا    ةشاشھ  يف  مھاسی  نأ  نكمی  رئاجسلا  نیخدت  - ٥

نھریغب    ةنراقم  روسكلل  ةروطخ  ىلعأ  يف  مھ  ءاضیبلا  ةرشبلا  تاوذ  ءاسنلا  -٦

روسكلا    يف  ببستلا  يف  ماظعلا  ةوق  ضافخنا  نع  ةیمھأ  لقی  طوقسلا لا  - ٧

ماظعلا    ةشاشھ  نھیدل  ءاسنلا  ةیبلاغ  نإف  اماع ، نس 80  لولحب  - ٨

نیفوتی    نأ  لبق  لقلأا  ىلع  دحاو  رسك  نعقوتی  نأ  نكمی  ءاسنلا  مظعم  نس 50 ، نم  - ٩.

ماظعلا    ةشاشھل  دیفم  يندبلا  طاشنلا  نم  عون  يأ  - ١٠.

ةیكینیلكلإا    يتاصوحف  قیرط  نع  ماظعلا  ةشاشھب  ةباصلإا  رطخ  ىلع  تنك  اذا  ام  ةفرعم  لھسلا  نم  - ١١      

ضرملاب    صخشلا  ةباصإ  ةیلامتحا  نم  دیزی  ماظعلا  ةشاشھ  ضرمب  يلئاعلا  خیراتلا  - ١٢

مویسلاكلا    نم  ةیفاكلا  ةیمكلا  ذخأ  ىلع  دعاسی  يموی ا   بیلحلا  نم  نیسأك  - ١٣

نابللأا    تاجتنم  لكأ  نوعیطتسی  نیذلا لا  صاخشلأل  مویسلاكلل  ةدیجلا  رداصملا  نم  يلكوربلاو  نیدراسلا  - ١٤

ماظعلا    نادقف  ضرم  عنم  عیطتست  اھدحول  مویسلاكلا  تاجتنم  - ١٥

ماظعلا    ةشاشھ  ضرم  ىلع  ریثأت  ھیدل  لوحكلل  لدتعملا  مادختسلاا  - ١٦

ماظعلا    ةشاشھلل  ةیدؤملا  لماوعلا  نم  حلملا  نم  ةریبك  ةیمك  لكا  - ١٧

سأیلا    نسل  ةیلاتلا  نینسلا  رشعلا  يف  ماظعلا  نادقف  نم  ةطیسب  ةیمك  كلانھ  -١٨

سأیلا    نس  ةیادب  نم  نس  يأ  دعب  ماظعلا  نادقف  نم  دیزملا  عنمی  ينومرھلا  جلاعلا  - ١٩  

ةیدوعسلا    يف  ةرفوتم  ماظعلا  ةشاشھلل  ةلاعف  تاجلاع  يأ  دجوت  لا  - ٢٠

TABLE 9: Arabic translation of the Osteoporosis Knowledge Assessment Tool (OKAT)
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Strongly
Disagree

Disagree Neutral Agree
Strongly
Agree

1. Your chances of getting osteoporosis are high...............................................     

2. Because of your body build, you are more likely to develop osteoporosis...     

3. It is extremely likely that you will get osteoporosis........................................     

4. There is a good chance that you will get osteoporosis..................................     

5. You are more likely than the average person to get osteoporosis..................     

6. Your family history makes it more likely that you will get osteoporosis...     

7. The thought of having osteoporosis scares you...........................................     

8. If you had osteoporosis you would be crippled...............................................     

9. Your feelings about yourself would change if you got osteoporosis...........     

10. It would be very costly if you got     

11. When you think about osteoporosis you get depressed................................     

12. It would be very serious if you got osteoporosis........................................     

 
Strongly
Disagree

Disagree Neutral Agree
Strongly
Agree

13. Regular exercise prevents problems that would happen from osteoporosis.     

14. You feel better when you exercise to prevent osteoporosis...........................     

15. Regular exercise helps to build strong bones...................................................     

16. Exercising to prevent osteoporosis also improves the way your body     

17. Regular exercise cuts down the chances of broken bones.....................     

18. You feel good about yourself when you exercise to prevent osteoporosis…….     

For the following 6 questions (numbers 19 to 24), "taking in enough calcium" means taking enough calcium by eating calcium rich foods and/or taking
calcium supplements

19. Taking in enough calcium prevents problems from osteoporosis...............     

20. You have lots to gain from taking in enough calcium to prevent
osteoporosis........................................

    

21. Taking in enough calcium prevents painful osteoporosis............................     

22. You would not worry as much about osteoporosis if you took in enough
calcium...............................................

    

23. Taking in enough calcium cuts down on your chances of broken bones.......     

24. You feel good about yourself when you take in enough calcium to prevent
osteoporosis............................. ………….

    

25. You feel like you are not strong enough to exercise regularly...............     

26. You have no place where you can exercise...............................................     

TABLE 10: Osteoporosis Health Belief Scale (OHBS)

نایبلا   ةدشب قفاوأ  لا  قفاوأ لا  دیاحم قفاوأ ةدشب قفاوأ 

ةعفترم ماظعلا  ةشاشھ  ىلع  كلوصح  صرف  - ١      

ماظعلا ةشاشھب  ةباصلإل  ةضرع  رثكأ  تنأ  ةیمسجلا ، كتینبٌ  ببسب  - ٢      
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ماظعلا ةشاشھب  باصت  فوس  كنأ  ةیاغلل  حجرملا  نم  - ٣      

ماظعلا ةشاشھب  باصت  فوس  كنأ  ةدیج  ةصرف  كانھ  - ٤      

ماظعلا ةشاشھب  ةباصلإل  يداعلا  صخشلا  نم  ةضرع  رثكأ  تنأ  - ٥      

ماظعلا ةشاشھ  باصت ب ـ نأ  حجرملا  نم  كلعجی  يلئاعلا  كخیرات  - ٦      

كفیخت ماظعلا  ةشاشھب  ةباصلإا  ةركف  - ٧      

دعقم نوكت  فوس  ماظعلا  ةشاشھ  كیدل  ناك  اذإ  - ٨      

ماظعلا ةشاشھ  نم  يناعت  تنك  اذإ  كسفن  هاجت  كرعاشم  ریغتت  فوس  - ٩      

ماظعلا ةشاشھب  تبصُأ  اذإ  ادج  افلكم  نوكیس  - ١٠      

بئتكم حبصت  ماظعلا  ةشاشھ  يف  ركفت  امدنع  - ١١      

ماظعلا ةشاشھب  تبصا  اذإ  ادج  ایدج  ارمأ  نوكیس  - ١٢      

ماظعلا ةشاشھ  نم  ثدحت  دق  يتلا  لكاشملا  عنمت  ةمظتنملا  نیرامتلا  - ١٣      

ماظعلا ةشاشھ  نم  ةیاقولل  ةضایرلا  ةسرامم  دنع  لضفأ  كنأ  رعشتس  - ١٤      

ةیوق ماظع  ءانب  ىلع  دعاست  ةمظتنملا  نیرامتلا  -١٥      

كمسجل يجراخلا  رھظملا  نم  نسحی  اضیأ  ماظعلا  ةشاشھ  نم  ةیاقولل  نرمتلا  -١٦      

ماظعلا رسك  صرف  نم  للقت  ماظتناب  ةیضایرلا  نیرامتلا  ةسرامم  - ١٧      

ماظعلا ةشاشھ  نم  ةیاقولل  ةضایرلا  ةسراممب  موقت  امدنع  كسفن  نع  اضرلاب  رعشتس  - ١٨      

ةیئاذغ تلامكم  نم  وأ  ةیئاذغلا  اھرداصم  نم  اھذخأ  ينعت  مویسلاكلا " نم  ةیفاك  ةیمك  لكا   " لاؤس ١٩-٢٤ نم 

ماظعلا ةشاشھ  لكاشم  عنمی  مویسلاكلا  نم  ةیفاك  ةیمك  لكا  - ١٩      

ماظعلا ةشاشھ  عنمل  مویسلاكلا  نم  ةیفاك  ةیمك  لكا  نم  ھبسكل  ریثكلا  كیدل  - ٢٠      

ماظعلا ةشاشھ  ملاآ  عنمی  مویسلاكلا  نم  ةیفاك  ةیمك  لكا  - ٢١      

مویسلاكلا نم  ةیفاك  ةیمك  لكأت  تنك  اذإ  ماظعلا  ةشاشھ  نع  اریثك  قلقت  نل  تنأ  - ٢٢      

ماظعلا نادقفل  كتضرع  نم  للقی  مویسلاكلا  نم  ةیفاك  ةیمك  لكا  - ٢٣      

ضارملاا ةشاشھب  ةباصلإا  عنمل  مویسلاكلا  نم  يفاكلا  كجایتحا  ذخأت  امدنع  كسفن  نع  اضرب  رعشت  - ٢٤      

ماظتناب نیرامتلا  لمعل  كلھؤت  يتلا  ةجردلل  يوق  تسل  كنأب  رعشت  - ٢٥      

بردتلل ناكم  كلتمت  لا  - ٢٦      

نیرامتلا هاجت  كتمیزع  نم  طبثت  كتلئاع  وأ  كتایح  كیرش  - ٢٧      

اھب مایقلا  بعص  ةدیدج  ةیاوھب  ءدبلا  ينعت  ماظتناب  بردتلا  - ٢٨      

قھرم كلعجی  ماظتناب  بردتلا  - ٢٩      

يمویلا كنیتور  دسفی  ماظتناب  بردتلا  - ٣٠      

ةفلكم مویسلاكلاب  ةینغلا  ةیذغلأا  - ٣١      

كعم قفاوتت  مویسلاكلاب لا  ةینغلا  ةیذغلأا  - ٣٢      

مویسلاكلاب ةینغلا  ةیذغلأا  لضفت  لا  - ٣٣      

لوصحلا بعص  وھ  يذلاو  يئاذغلا  ماظن  رییغت  ينعی  مویسلاكلاب  ةینغلا  ةیذغلأا  لكأ  - ٣٤      

كیدل ةلضفملا  ةمعطلأا  نع  فقوتلا  كیلع  رثكأ  مویسلاكلا  ىلع  يوتحت  ةیذغأ  لكا  لجلأ  - ٣٥      

لورتسیلوكلا ىلع  يوتحت  مویسلاكلاب  ةینغلا  ةیذغلأا  - ٣٦      

ةنزاوتم ةیئاذغ  ةبجو  لكأت  تنأ  - ٣٧      

ةحصلاب ةطبترم  ةدیدج  تامولعم  نع  ثحبت  تنأ  - ٣٨      

ًایحص ءاقبلا  كیلإ  ةبسنلاب  مھملا  نم  - ٣٩      

ًاركبم ةیحصلا  ءاطخلأا  ىلع  فشكلا  ىلع  لواحت  تنأ  -٤٠      

ضرملا مدع  ةلاح  يف  ىتح  ماظتناب  ةیحصلا  تاصوحفلاب  موقت  تنأ  - ٤١      
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ًایحص كیقبتل  تایصوت  نع  ثحبت  تنأ  - ٤٢      

TABLE 11: Arabic translation of the Osteoporosis Health Belief Scale (OHBS)
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