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Abstract
Background

Osteoporosis is a common skeletal disorder that is characterized by low bone density and results in fragility
and osteoporotic fractures; dual-energy X-ray absorptiometry (DEXA) scans play a significant role in the
assessment of persons at risk of osteoporosis. Knowledge and awareness about osteoporosis and the DEXA
scan is crucial in promoting early detection and prevention of osteoporosis among the general population in
the Kingdom of Saudi Arabia. Our study aimed to assess the knowledge of Saudis regarding the benefits of
screening for osteoporosis for early detection of abnormal bony features related to osteoporosis using the
DEXA scan scoring system and prevention of osteoporotic fractures.

Methods

A cross-sectional observational study was utilized in this research, employing data from a sample of 391
participants from the general population in the Kingdom of Saudi Arabia. The participants completed self-
administered online-based questionnaires with ensured anonymity. The questionnaire and the values used
in this study had been previously validated.

Results

The sample for the current study primarily consisted of participants aged between 18-30 years (195, 49.9%)
with a predominance of females (305, 78.0%). More than half (214, 54.7%) were non-employed, and the
majority (188, 48.1%) of them were earning a monthly income of less than 5000 Riyals. Of the women
participants, the majority (152, 49.8%) had more than one pregnancy, with more than half (166, 54.4%)
having breastfed their children for more than six months. The study results revealed that 149 (38.1%) had a
good knowledge level, while 242 (61.9%) had poor knowledge about osteoporosis screening. The results
established a statistically significant association between age, gender, and occupation (p = 0.004, p = 0.002,
and p = 0.001, respectively) with the level of knowledge about osteoporosis. There was no statistically
significant association between region, monthly income in Riyal, number of pregnancies among women,
children breastfed for more than six months and the level of knowledge about osteoporosis, with p>0.05.

Conclusion

The study revealed a considerably below-average level of knowledge about osteoporosis screening among the
adult population in the Kingdom of Saudi Arabia. The knowledge about osteoporosis was found to increase
with the increase in age, female participants and participants working in the medical field. The study found
limited knowledge about DEXA scan and its ability to prevent osteoporotic fractures with serious concerns
about its frequency of performing the procedure under normal and low bone mineral density. There is a need
for collective efforts by the medical community to increase public awareness about osteoporosis and the use
of DEXA scans in preventing osteoporotic fractures among the general population in Saudi Arabia.

Categories: Radiology, Epidemiology/Public Health, Orthopedics
Keywords: dexa scan, fragility fractures, osteoporosis, radiology, screening

Introduction

Fractures and osteoporosis are major public health problems worldwide, with an increase in incidence and
prevalence due to the aging of the population [1]. Osteoporosis is a common systemic skeletal disorder
characterized by low bone density resulting in fragility and susceptibility to osteoporotic fractures.
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Osteoporosis has been called a silent disease because it is asymptomatic until a fracture complicates it; such
fractures can occur at any site, but most commonly occur in the spine, hip, and wrist [2].

Osteoporosis and its complications are a major health concern in Saudi Arabia with higher mortality and
morbidity among the elderly population. Dual-energy X-ray absorptiometry (DEXA) scans used for
measuring bone mineral density (BMD), usually at the spine and hip, have a major role in the assessment of
persons at risk of osteoporosis. Also, DEXA helps clinicians advise their patients about the applicable use of
anti-fracture treatments. In comparison with other bone densitometry techniques, e.g. Quantitative
Computed Tomography (QCT) and Quantitative Ultrasound (QUS), DEXA scans of the hip and spine have
multiple advantages, including a consensus that BMD results can be interpreted using the World Health
Organization (WHO) scores for BMD, which reflects osteoporosis, a proven way to predict patients’ fracture
risk, the efficacy of anti-fracture therapy, and to monitor the response to therapy [3]. The WHO stated the
values of osteoporosis, utilizing DEXA scan, as a BMD of 2.5 standard deviations (SD) or more below the
mean peak bone mass, compared to the average values of young healthy adults which are calculated by the T-
scores [4]. As is known, there are two common scores for BMD obtained by DEXA scan, T-scores and Z-scores.
The T-score compares the results of a person's BMD with that of a healthy 30-year-old of the same sex, while
the Z-score compares the results of a person’'s BMD with that of an average person of the same age and sex.

The current research studies point to several risk factors for osteoporosis including advanced age, history of
prior fractures or parental history of osteoporosis, and low body mass index (BMI). Prominent modifiable
risk factors such as tobacco consumption have shown to have a great role in developing osteoporosis.
Additionally, females, especially post-menopausal women, have a higher risk of decreased bone

density [5]. We conducted this study with a hypothesis that a large population of Saudi adults has a low level
of knowledge.

Materials And Methods
Study design

This was a cross-sectional observational study that collected data from a population or a specific group. This
study design is helpful in assessing prevalence. The primary dependent variable was participants’ knowledge
score regarding osteoporosis and DEXA scans. Independent variables included age, gender, education level,
and region of residence.

Study duration

This study was of a 14-month duration, starting from May 2023 until June 2024.

Study setting
The study population was in the Kingdom of Saudi Arabia, which is divided into 13 administrative regions,
each divided into a number of governorates, and each governorate divided into centers. The Kingdom of

Saudi Arabia is located in the southwest of Asia, with an area of 2,149,690 km?. The male population (Saudis
and non-Saudis) is 19,240,956, and the number of females (Saudi and non-Saudi) is 14,172,704. The total
population of the Kingdom during the last population census in 2018 was 33,413,660 people.

Ethical considerations

Ethical approval was obtained from the Al Qassim University Research Ethics Committee via a letter dated
June 21, 2023, with approval number 607/44/17552. A consent question was added to the questionnaire; if
the participant refused, the questionnaire link was closed. We ensured that the personal information of
participants was preserved and confidentiality maintained.

Sample size

The sample size of this study was calculated as 385 by using the following formula for probability
sampling [6].

2
z*p(1 —p)
N p—
dQ
where n is sample size, z is standard normal distribution (1.96 to a confidence level of 95%), p is anticipated
population proportion (50%) for maximum sample size, and d is error not more than 0.05 (5%). Considering a
10% non-response rate, the required sample size is 425 participants.

The sampling design was a simple random sampling technique used to select participants from the general
adult population in Saudi Arabia. Each individual in the target population had an equal chance of being
selected.
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Data management and analysis plan

The information gathered through the online survey was entered into an Excel sheet, coded, and then
analyzed using Statistical Package for Social Sciences (SPSS) Version 26.0 (IBM Corp., Armonk, NY, USA).
Counts and percentages were used to describe the data. Tables and figures were used to describe the
information. The chi-square test was used to test associations, with a p-value of <0.05 indicating statistical
significance.

Sampling technique

A convenience non-probability sampling technique was used in this study.

Inclusion criteria

Adults aged 18 years old, both male and female, who live in Saudi Arabia were selected for this study.

Exclusion criteria

People under 18 years old or with limited access to social media, those who refused to participate, and all
other people who weren’t living in Saudi Arabia were excluded from this study.

Data collection methods and pilot study

An online self-administered questionnaire was constructed using Google Forms. The constructed
questionnaire included many sections to achieve the objectives of the study.

A pilot study was conducted on 30 participants to test if the questionnaire’s wording is clear and
understandable, as it was an Arabic translation version of the previously validated English questionnaires.
The questionnaire’s reliability was calculated using Cronbach’s alpha test.

The variables used included sociodemographic factors (such as age, gender, education level, and
occupation), questions regarding DEXA scan and its role in detecting low bone mineral density, and the
Osteoporosis Knowledge Assessment Tool (OKAT) [7].

Results

A total of 391 participants completed the online questionnaire, with an estimated mean age of 36.7 = 14.5
years. The vast majority (305, 78.0%) were females, distributed across various regions in the Kingdom of
Saudi Arabia. More than half (214, 54.7%) of the participants were non-employed, with almost half (188,
48.1%) earning a monthly income of less than 5000 Riyals (~1330 USD). Nearly half of the women (152,
49.8%) had experienced more than one pregnancy. Less than half (39, 45.6%) reported having breastfed their
children, with 29 women (9.5%) breastfeeding once, and 110 women (36.1%) breastfeeding more than once
for a duration of over six months (Table 7).
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Sociodemographic information

Age

Gender

Region

Occupation

Monthly income in Saudi Riyals

Number of pregnancies (for women)

Children breastfed for more than 6 months (for women)

TABLE 1: Socio-demographic information of the participants (N=391)

Socio-demographic information presented in frequencies (n) and proportion (%)

Category
18-30 years
31-40 years
41-50 years
51-60 years
61-70 years
Above 70 years
Female

Male

Central region
Eastern region
Northern region
Southern region

Western region

Employed in the medical field

Employed outside the medical field

Non-employed
<5000

>10000
5000-10000
More than once
Once

None

More than once
Once

None

n (%)
195 (49.9%)
41 (10.5%)
67 (17.1%)
61 (15.6%)
24 (6.1%)
3(0.8%)
305 (78.0%)
86 (22.0%)
76 (19.4%)
85 (21.7%)
73 (18.7%)
71 (18.2%)
18 (22.0%)
71 (18.2%)
106 (27.1%)
214 (54.7%)
188 (48.1%)
82 (21.0%)
121 (30.9%)
152 (49.8%)
22 (7.2%)
131 (43.0%)
110 (36.1%)
29 (9.5%)

166 (54.4%)

Table 2 demonstrates the knowledge about the DEXA scan and its ability to detect osteoporosis for the
prevention of osteoporotic fractures. Only 114 (29.2%) of the participants had heard about the DEXA scan.
Out of 114 respondents, the vast majority (105, 92.1%) were aware that DEXA scan is used for scanning bone
mineral density, with a substantial proportion (53, 46.5%) correctly noting that no precautions are required
for the procedure. More than half of the participants correctly answered the type of procedure used in a
DEXA scan as an X-ray (58 participants, 50.9%), and also correctly recognized the recommended ages for
undergoing the scan - 65 years for women and 70 years for men (61 participants, 53.5%). Additionally, a
considerable proportion (47, 41.2%) of the respondents were aware of the role of DEXA scans in identifying
low bone density, which supports early intervention to prevent osteoporotic fractures. However, more than
half of the respondents were not sure of the frequency of performing DEXA scans under normal and low

bone mineral density.
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Questions

Have you heard about DEXA scan?

What is DEXA scan used for?

Are there any safety measures/ precautions needed for DEXA
scan?

What is the procedure type?

What is the recommended age for DEXA scan?

How often can the scan be performed for normal BMD?

How often should the scan be performed for low BMD?

Can DEXA scan help prevent osteoporotic fractures?

TABLE 2: Knowledge regarding DEXA scan

Categories

Yes

No

A scan for bone mineral density
A scan for tumors
| don’t know

Yes

No

MRI

Nuclear imaging
X-ray

| don’t know

Healthy women at 25 years old, and men at 30 years

old

Healthy women at 35 years old and men at 40 years

old

Women at 65 years old, men at 70 years old

| don’t know
Annually
Every 15 years
Every 5 years
| don’t know
Annually
Every 2 years
Every 3 years
| don’t know
Yes

No

| don’t know

Knowledge regarding DEXA scan presented in frequencies (n) and proportion (%)

n (%)
114 (29.2%)
277 (70.8%)
105 (92.1%)
6 (12.3%)

3 (2.6%)

61 (53.5%)
53 (46.5%)
8 (7.0%)

20 (17.5%)
58 (50.9%)

28 (24.6%)

5 (4.4%)

21 (18.4%)

61 (53.5%)
27 (23.7%)
8 (7.0%)

5 (4.4%)

44 (38.6%)
57 (50.0%)
35 (30.7%)
13 (11.4%)
18 (15.8%)
48 (42.1%)
47 (41.2%)
30 (26.3%)

37 (32.5%)

Table 3 depicts the knowledge about osteoporosis among participants, using the Osteoporosis Knowledge
Assessment Tool (OKAT) [7]. More than half of the participants were aware that osteoporosis leads to an
increased risk of bone fractures (351, 89.8%), cigarette smoking can contribute to osteoporosis (222, 56.8%)
and that a fall is just as important as low bone density in causing fractures (240, 61.4%). The majority (278,
71.1%) of the participants knew that many women develop osteoporosis at 80 years old with a substantial
majority (169, 43.2%) correctly noting that by the age of 50 women can expect at least one bone fracture
before they die. More than half of the participants were aware that it is easy to predict whether a person is at
risk of osteoporosis by their clinical risk factors (205, 52.4%), family history of osteoporosis strongly
predisposes one to osteoporosis (240, 61.4%), an adequate calcium intake can be achieved from two glasses
of milk a day (234, 59.8%), and that sardines and broccoli are good sources of calcium for people who cannot
take dairy products (266, 68.0%). However, the majority of the participants were not sure whether white
women are at the highest risk of fracture as compared to other races (304, 77.7%), that the consumption of
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alcohol in moderation has little effect on osteoporosis (291, 74.4%) and that high salt intake is a risk factor
for osteoporosis (227, 58.1%).

Questions Categories n (%)
351
True
(89.8%)
Osteoporosis can increase the risk of bone fractures False 6 (1.5%)
Don’t kno 34
w
(8.7%)
True 291
u
(74.4%)
. . 35
Osteoporosis usually causes symptoms (e.g., pain) before bone fractures False (9.0%)
. 0
Don’t kno es
w
(16.6%)
True 232
u
(59.3%)
Having a higher bone mass at the end of childhood age provides no protection against the development of False 23
osteoporosis later in life (5.9%)
Don’t kno 136
w
(34.8%)
True 38
u
(9.7%)
Osteoporosis is more common in males False 241
is i i
P! (61.6%)
Don't kn o1
ow
(16.8%)
T 222
rue
(56.8%)
) . ) 39
Smoking can contribute to the development of osteoporosis False
(10.0%)
Don't k 130
on’t know
(33.2%)
T 87
rue
(22.3%)
. . ) 89
White women have the highest risk of fractures as compared to other races False (22.8%)
. 0
215
Don’t know
(55.0%)
240
True
(61.4%)
L . ) ) 54
A fall is just as equally important as low bone strength in provoking fractures False (13.8%)
. o
97
Don’t know
(24.8%)
278
T
e (71.1%)
Lo . ) 29
By the age of 80, the majority of women will have osteoporosis False (7.4%)
. 0
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By the age of 50, most women may expect at least one fracture before they die

Any type of physical activity is beneficial against osteoporosis

It is easy to predict whether | am at risk of developing osteoporosis by my clinical risk factors

Family history of osteoporosis strongly predisposes to developing osteoporosis

An adequate calcium intake can be obtained from drinking two glasses of milk a day

Broccoli and sardine are great sources of calcium for people who are intolerant to dairy products

Taking calcium supplements alone can prevent bone loss

Moderate alcohol intake has little effect on osteoporosis

2025 Almushayti et al. Cureus 17(4): e83165. DOI 10.7759/cureus.83165

Don’t know

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

84
(21.5%)

169
(43.2%)

68
(17.4%)

154
(39.4%)

167
(42.7%)

77
(19.7%)

147
(37.6%)

205
(52.4%)

57
(14.6%)

129
(33.0%)

240
(61.4%)

41
(10.5%)

110
(28.1%)

234
(59.8%)

57
(14.6%)

100
(25.6%)

266
(68.0%)

24
(6.1%)

101
(25.8%)

105
(26.9%)

186
(47.6%)

100
(25.6%)

100
(25.6%)

132
(33.8%)

159
(40.7%)
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A high sodium intake is considered a risk factor for osteoporosis

There is a litle amount of bone loss in the 10 years following menopause

Hormone replacement therapy prevents further bone loss at any age after the onset of menopause

There are no effective treatments available for osteoporosis in Saudi Arabia

TABLE 3: Knowledge regarding osteoporosis

Knowledge regarding osteoporosis presented in frequencies (n) and proportion (%)

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

True

False

Don’t know

164
(41.9%)

38
(9.7%)

189
(48.3%)

195
(49.9%)

46
(11.8%)

150
(38.4%)

135
(34.5%)

49
(12.5%)

207
(52.9%)

88
(22.5%)

143
(36.6%)

160
(40.9%)

Table 4 presents the relationship between participants’ socio-demographic information and their level of

knowledge about osteoporosis.
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Level of knowledge

Variables Category Poor Good p-value
18-30 years 131 (67.2%) 64 (32.8%)
31-40 years 27 (65.9%) 14 (34.1%)
41-50 years 43 (64.2%) 24 (35.8%)

Age 0.004*
51-60 years 36 (59.0%) 25 (41.0%)
61-70 years 14 (58.3%) 10 (41.7%)
Above 70 years 2 (66.7%) 1(33.3%)
Female 125 (41.0%) 180 (59.0%)

Gender 0.002*
Male 45 (52.3%) 41 (47.7%)
Central region 49 (64.4%) 27 (35.6%)
Eastern region 52 (61.2%) 33 (38.8%)

Region Northern region 49 (67.1%) 24 (32.9%) 0.156

Southern region 48 (67.6%) 23 (32.4%)
Western region 12 (66.7%) 6 (33.3%)
Employed in the medical field 31 (43.7%) 40 (56.3%)

Occupation Employed outside the medical field 63 (59.4%) 43 (40.6%) 0.001*
Non-employed 138 (64.5%) 76 (35.5%)
<5000 (~1330 USD) 120 (63.8%) 68 (36.2%)

Monthly income in Saudi Riyals >10000 (~2660 USD) 55(67.1%) 27 (32.9%)  0.253
5000-10000 (~1330-2660 USD) 75 (62.0%) 46 (38.0%)
More than once 93 (61.2%) 59 (38.8%)

Number of pregnancies (for women) None 89 (67.9%) 42 (32.1%) 0.269
Once 14 (63.6%) 8 (36.4%)
More than once 68 (61.8%) 42 (38.2%)

Children breastfed for more than 6 months (for women) None 114 (68.7%) 52 (31.3%) 0.114
Once 18 (62.1%) 11 (37.9%)

TABLE 4: The association between socio-demographic information and level of knowledge
regarding osteoporosis

* Significant at p<0.05 level

The results established a statistically significant association between age, gender, and occupation (p = 0.004,
p =0.002, and p = 0.001, respectively) with the level of knowledge about osteoporosis.

Logistic regression analysis revealed that non-employed participants had significantly lower odds of having
good knowledge about osteoporosis compared to those employed in the medical field (OR = 0.49, 95% CI:
0.27-0.91, p = 0.024). Gender and age were not statistically significant predictors, although male participants
tended to have lower odds of good knowledge (OR = 0.58, p = 0.071).

There was no statistically significant association between region, monthly income in Riyal, number of
pregnancies among women, children breastfed for more than 6 months, and the level of knowledge about
osteoporosis (p>0.05).
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The study results revealed a good knowledge level about osteoporosis in 149 (38.1%) of the participants,
while a poor knowledge level was found in 242 (61.9%) of the participants.

Discussion

The study aimed to assess the level of knowledge of Saudi adults regarding osteoporosis and the role of
DEXA scan in the prevention of osteoporotic fractures. The sample for the current study primarily consisted
of participants aged between 18-30 years, with a predominance of females; the majority of them were single,
non-employed, and earning a monthly income of less than 5000 Riyals.

The findings revealed that only 149 (38.1%) of the participants had good knowledge about osteoporosis. This
shows the existence of insufficient knowledge about osteoporosis among the population in Saudi Arabia
which is similar to the findings of a study conducted by Beshyah et al. in the United Arab Emirates which
established poor knowledge regarding osteoporosis among practicing physicians [8]. Similarly, one study
conducted by Alshareef et al. among young college women at the University of Riyadh in Saudi Arabia found
a good osteoporosis knowledge score in only 8% of the participants [9]. The study conducted by Sitati et al.
found limited osteoporosis knowledge in 45.2% of the participants in Kiambu District in Kenya [10]. The
difference in knowledge level about osteoporosis observed in the study compared to other previous studies
is likely attributed to the small sample and the heterogeneity of the current study population. The study by
Barzanji et al. reported poor knowledge levels and gaps in knowledge of osteoporosis and its application;
this highlights the need to improve preventive health education to promote health practices and behaviors
[11].

According to the study findings, there was a considerable level of knowledge demonstrated by more than half
of the participants regarding the risk of bone fractures caused by osteoporosis (351, 89.8%) and the
contribution of cigarette smoking to osteoporosis (222, 56.8%) as well as the effects of a fall and low bone
strength on bones and fractures (240, 61.4%). Additionally, more than half of the participants exhibited
awareness that clinical risk factors can help to identify a person who is at risk of osteoporosis (205, 52.4%),
and the family history of osteoporosis strongly predisposes one to osteoporosis (240, 61.4%). The findings
concur with those of the study conducted by Alghadir et al. which found family history to be a significant risk
factor for osteoporosis [12].

A statistically significant association was established between age, gender, occupation, and the level of
knowledge about osteoporosis. The study revealed a growth in good knowledge with an increase in the age
of the participants. It was revealed that female participants showed a higher level of knowledge about
osteoporosis than the male participants. The findings of the study are consistent with those of the study
conducted by Ensrud et al. which established the link between osteoporosis knowledge and increasing age,
female gender, and ethnicity [13]. Similarly, the study conducted by Ramirez et al. established an association
between osteoporosis knowledge and female gender and race with White ethnic background being more at
risk of osteoporosis than Blacks [14]. Additionally, participants who were employed in the medical field
showed significantly higher levels of knowledge about osteoporosis than those employed in other fields and
the non-employed. The findings of the study mirror the findings of the study conducted by Saeedi et al.
which revealed a high level of osteoporosis knowledge (between 36.5% and 92.2%) among physicians [15].

Regarding the knowledge about the DEXA scan and its abilities to detect osteoporosis for the prevention of
osteoporotic fractures, only 114 (29.2%) of the participants had heard about the DEXA scan with a
considerable proportion of them being aware of its procedure type and the recommended age for performing
the scan procedure. Furthermore, the majority of the respondents who had heard about DEXA scans were not
sure of the frequency of performing the procedure under normal and low bone mineral density. This shows
limited knowledge regarding the DEXA scan with a substantial proportion of the participants not aware of
the scan's ability to prevent osteoporotic fractures. The study noted gaps in knowledge that need to be
addressed in adopting a public health education program to increase knowledge and awareness about
osteoporosis among the general public in the Kingdom of Saudi Arabia. To our knowledge, this is one of the
few studies in Saudi Arabia to study the public's understanding of DEXA scans in the context of osteoporosis
prevention.

There are some limitations to the results of this study. A cross-sectional observational study has a limitation
attributed to its inability to assess causal relationships. Additionally, considering that the study involved the
administration of online questionnaires, the study relied on respondents accurately documenting their
responses without the ability to check this, which may have contributed to a potential bias.

A hospital-based study estimated the prevalence of osteoporosis in the Saudi population as 63.6% in men
and 58.4% in post-menopausal women [16]. Additionally, fragility fractures are resulting in serious
consequences including risk of early death and limitation in physical functioning, ultimately resulting in a
decline in quality of life [17]. In a study conducted by Saleh et al., the incidence of hip fracture among Saudi
adults >50 years old was 2,949 in the year 2015. It is predicted to increase to approximately 20,328 in

2050 [18]. In another study conducted in 2020, among 400 postmenopausal women who were referred for
BMD assessment using DEXA, the prevalence of vertebral fracture was 65.2%, and among those subjects
with vertebral fracture, 59% had osteoporosis at either their spine or femoral neck [19]. In 2019, Saudi Arabia
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predicted to incur SR2.38 billion ($636 million; $1.55 billion PPP) for 174,225 osteoporotic fractures; thus,
reducing the fracture burden is essential [20].

Given the low level of public awareness regarding osteoporosis and the role of DEXA scans in its early
detection and prevention, future studies should aim to explore targeted educational interventions and their
effectiveness in improving knowledge and attitudes.

Conclusions

The study revealed a considerably below-average level of knowledge about osteoporosis among the adult
population in the Kingdom of Saudi Arabia. The knowledge about osteoporosis was found to increase with an
increase in age, female participants, and participants working in the medical field. The study found limited
knowledge about DEXA scan and its ability to prevent osteoporotic fractures with serious concerns about its
frequency of performing the procedure under normal and low bone mineral density. There is a need for
collective efforts by the medical community to increase public awareness about osteoporosis and the use of
DEXA scans in preventing osteoporotic fractures among the general population in Saudi Arabia.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Anwar H. Alhatlani, Ziyad A. Almushayti, Norah Alabdullatif, Abdulrahman A. Ageel,
Fatmah H. Abusharkh, Shaykhah S. Alderaan

Acquisition, analysis, or interpretation of data: Anwar H. Alhatlani, Norah Alabdullatif, Abdulrahman
A. Ageel, Fatmah H. Abusharkh, Sharifa Alduraibi, Ali Alamer, Fahad Alshehri, Alaa Alduraibi, Shaykhah S.
Alderaan

Drafting of the manuscript: Anwar H. Alhatlani, Norah Alabdullatif, Abdulrahman A. Aqeel, Fatmah H.
Abusharkh, Shaykhah S. Alderaan

Critical review of the manuscript for important intellectual content: Anwar H. Alhatlani, Ziyad A.
Almushayti, Norah Alabdullatif, Abdulrahman A. Aqeel, Fatmah H. Abusharkh, Sharifa Alduraibi, Ali
Alamer, Fahad Alshehri, Alaa Alduraibi, Shaykhah S. Alderaan

Supervision: Ziyad A. Almushayti

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Al Qassim University Research Ethics Committee issued approval 607/44/17552.
"Dear P.I., We are pleased to inform you that the local research ethics committee had approved your research
proposal. Your efforts to meet the criteria requested by NCBE are highly appreciated. Upon receiving this
approval, you may commence your fieldwork at your convenience.". Animal subjects: All authors have
confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance
with the ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All
authors have declared that no financial support was received from any organization for the submitted work.
Financial relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the submitted work.
Other relationships: All authors have declared that there are no other relationships or activities that could
appear to have influenced the submitted work.

References

1. Office of the Surgeon General (US): Bone Health and Osteoporosis: A Report of the Surgeon General . Office
of the Surgeon General (US), Rockville (MD); 2004.

2. Watts ], Abimanyi-Ochom J, Sanders K: Osteoporosis Costing NSW and ACT: A Burden of Disease Analysis -
2012 to 2022. Osteoporosis Australia, 2012.

3. Blake GM, Fogelman I: The role of DXA bone density scans in the diagnosis and treatment of osteoporosis .
Postgrad Med J. 2007, 83:509-517. 10.1136/pgmj.2007.057505

4. ElTohami K, Sami W, Eidan A, Mubarak M, Alotaibi F: Study of knowledge, attitude and practice of
osteoporosis among adult women in Majmaah City, Saudi Arabia. Int ] Health Rehabil Sci. 2015, 4:185.
10.5455/ijhrs.000000087

5. Pouresmaeili F, Kamalidehghan B, Kamarehei M, Goh YM: A comprehensive overview on osteoporosis and
its risk factors. Ther Clin Risk Manag. 2018, 14:2029-2049. 10.2147/TCRM.S138000

6. CharanJ, Biswas T: How to calculate sample size for different study designs in medical research? . Indian J
Psychol Med. 2013, 35:121-126. 10.4103/0253-7176.116232

2025 Almushayti et al. Cureus 17(4): e83165. DOI 10.7759/cureus.83165 110f 12


javascript:void(0)
https://pubmed.ncbi.nlm.nih.gov/20945569/
https://acuresearchbank.acu.edu.au/item/89vqq/osteoporosis-costing-nsw-and-act-a-burden-of-disease-analysis-2012-to-2022
https://dx.doi.org/10.1136/pgmj.2007.057505
https://dx.doi.org/10.1136/pgmj.2007.057505
https://dx.doi.org/10.5455/ijhrs.000000087
https://dx.doi.org/10.5455/ijhrs.000000087
https://dx.doi.org/10.2147/TCRM.S138000
https://dx.doi.org/10.2147/TCRM.S138000
https://dx.doi.org/10.4103/0253-7176.116232
https://dx.doi.org/10.4103/0253-7176.116232

Cureus

Part of SPRINGER NATURE

10.

11.

12.

13.

18.

19.

20.

Winzenberg TM, Oldenburg B, Frendin S, Jones G: The design of a valid and reliable questionnaire to
measure osteoporosis knowledge in women: the Osteoporosis Knowledge Assessment Tool (OKAT). BMC
Musculoskelet Disord. 2003, 4:17. 10.1186/1471-2474-4-17

Beshyah SA, Al Mehri W, Khalil AB: Osteoporosis and its management: knowledge, attitudes and practices
of physicians in United Arab Emirates. Ibnosina ] Med Biomed Sci. 2013, 5:270-279. 10.4103/1947-
489X.210556

Alshareef SH, Alwehaibi A, Alzahrani A, et al.: Knowledge and awareness about risk factors of osteoporosis
among young college women at a University in Riyadh, KSA. ] Bone Res. 2018, 6:194. 10.4172/2572-
4916.1000194

Sitati FC, Obimbo MM, Gichangi P: Knowledge and beliefs on osteoporosis among African postmenopausal
women in a Kenyan semi-rural county of Kiambu. ] Bone Metab. 2021, 28:91-98. 10.11005/jbm.2021.28.1.91
Barzanji AT, Alamri FA, Mohamed AG: Osteoporosis: a study of knowledge, attitude and practice among
adults in Riyadh, Saudi Arabia. ] Community Health. 2013, 38:1098-1105. 10.1007/s10900-013-9719-4
Alghadir AH, Gabr SA, Al-Eisa E: Physical activity and lifestyle effects on bone mineral density among
young adults: sociodemographic and biochemical analysis. ] Phys Ther Sci. 2015, 27:2261-2270.
10.1589/jpts.27.2261

Ensrud KE, Kats AM, Boyd CM, et al.: Association of disease definition, comorbidity burden, and prognosis
with hip fracture probability among late-life women. JAMA Intern Med. 2019, 179:1095-1103.
10.1001/jamainternmed.2019.0682

Ramirez ], Nieto-Gonzélez JC, Curbelo Rodriguez R, Castaneda S, Carmona L: Prevalence and risk factors for
osteoporosis and fractures in axial spondyloarthritis: a systematic review and meta-analysis. Semin Arthritis
Rheum. 2018, 48:44-52. 10.1016/j.semarthrit.2017.12.001

Saeedi MY, Al-Amri F, Mohamed A, Ibrahim AK: Knowledge, attitude and practice towards osteoporosis
among primary health care physicians in Riyadh, Saudi Arabia. Sci ] Public Health. 2014, 2:624-630.
10.11648/j.sjph.20140206.30

Sadat-Ali M, AlZamami JF, AlNaimi SN, et al.: Osteoporosis: is the prevalence increasing in Saudi Arabia .
Ann Afr Med. 2022, 21:54-57. 10.4103/aam.aam_79 20

Osnes EK, Lofthus CM, Meyer HE, Falch JA, Nordsletten L, Cappelen I, Kristiansen IS: Consequences of hip
fracture on activities of daily life and residential needs. Osteoporos Int. 2004, 15:567-574. 10.1007/s00198-
003-1583-0

Saleh YA, Sulimani RA, Alomary S, et al.: Incidence of hip fracture in Saudi Arabia and the development of a
FRAX model. Arch Osteoporos. 2022, 17:56. 10.1007/s11657-022-01085-x

Shetty S, John B, Mohan S, Paul TV: Vertebral fracture assessment by dual-energy X-ray absorptiometry
along with bone mineral density in the evaluation of postmenopausal osteoporosis. Arch Osteoporos. 2020,
15:25. 10.1007/s11657-020-0688-9

Aziziyeh R, Garcia Perlaza ], Saleem N, et al.: The burden of osteoporosis in Saudi Arabia: a scorecard and
economic model. ] Med Econ. 2020, 23:767-775. 10.1080/13696998.2020.173753%6

2025 Almushayti et al. Cureus 17(4): e83165. DOI 10.7759/cureus.83165

12 0f 12


https://dx.doi.org/10.1186/1471-2474-4-17
https://dx.doi.org/10.1186/1471-2474-4-17
https://dx.doi.org/10.4103/1947-489X.210556
https://dx.doi.org/10.4103/1947-489X.210556
https://dx.doi.org/10.4172/2572-4916.1000194
https://dx.doi.org/10.4172/2572-4916.1000194
https://dx.doi.org/10.11005/jbm.2021.28.1.91
https://dx.doi.org/10.11005/jbm.2021.28.1.91
https://dx.doi.org/10.1007/s10900-013-9719-4
https://dx.doi.org/10.1007/s10900-013-9719-4
https://dx.doi.org/10.1589/jpts.27.2261
https://dx.doi.org/10.1589/jpts.27.2261
https://dx.doi.org/10.1001/jamainternmed.2019.0682
https://dx.doi.org/10.1001/jamainternmed.2019.0682
https://dx.doi.org/10.1016/j.semarthrit.2017.12.001
https://dx.doi.org/10.1016/j.semarthrit.2017.12.001
https://dx.doi.org/10.11648/j.sjph.20140206.30
https://dx.doi.org/10.11648/j.sjph.20140206.30
https://dx.doi.org/10.4103/aam.aam_79_20
https://dx.doi.org/10.4103/aam.aam_79_20
https://dx.doi.org/10.1007/s00198-003-1583-0
https://dx.doi.org/10.1007/s00198-003-1583-0
https://dx.doi.org/10.1007/s11657-022-01085-x
https://dx.doi.org/10.1007/s11657-022-01085-x
https://dx.doi.org/10.1007/s11657-020-0688-9
https://dx.doi.org/10.1007/s11657-020-0688-9
https://dx.doi.org/10.1080/13696998.2020.1737536
https://dx.doi.org/10.1080/13696998.2020.1737536

	General Awareness Regarding Dual-Energy X-ray Absorptiometry (DEXA) Scan and Osteoporosis in Saudi Arabia: A Cross-Sectional Study
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design
	Study duration
	Study setting
	Ethical considerations
	Sample size
	Data management and analysis plan
	Sampling technique
	Inclusion criteria
	Exclusion criteria
	Data collection methods and pilot study

	Results
	TABLE 1: Socio-demographic information of the participants (N=391)
	TABLE 2: Knowledge regarding DEXA scan
	TABLE 3: Knowledge regarding osteoporosis
	TABLE 4: The association between socio-demographic information and level of knowledge regarding osteoporosis

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


