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INTRODUCTION

Osteoporosis is a systemic skeletal disorder of a metabolic nature 
which is distinguished by low bone density and micro-architectural 
deterioration. This leads to an increased risk of fractures due to bone 
fragility, even from minor falls or injuries. Fractures associated with 
osteoporosis typically occur in the hip, wrist, or spine.1 It is estimated 
that osteoporosis impacts more than 200 million individuals across the 
globe.2 In Saudi Arabia, the prevalence of osteoporosis is believed to be 
58.4% among women aged 50-80 years and 63.6% among healthy men.3 
Despite sufficient sunlight, vitamin D deficiency is widespread among 
children and adults in Saudi Arabia.4 This can be attributed in part to 

genetic variations and the need for clothing to cover the skin, which 
limits exposure to sunlight.5

The operational definition of osteoporosis relies on the assessment of 
bone mineral density (BMD) using dual-energy X-ray absorptiometry. 
Recently, there have been refinements in the definition which 
places emphasis on using measurements taken at the femoral neck 
as a reference standard.6 Originally intended for classification in 
epidemiological studies, the T-score of -2.5 standard deviations (SDs) 
or lower, as defined by the World Health Organization (WHO), is now 
commonly used as both a diagnostic and intervention threshold. 
However, the main challenge in assessing fracture risk is that this 

Received: 03.08.2023
Accepted: 15.02.2024

BACKGROUND/AIMS: This study intended to assess the awareness and usage of the FRAX tool among family physicians in Jeddah and to identify 
gaps in screening knowledge.

MATERIALS AND METHODS: A cross-sectional study on 152 family physicians in Jeddah through a convenient sampling method and Google 
Forms was used to collect data via an online survey. The questionnaire included six items, and respondents were asked to select “Yes” or “No” as 
their response options. The chi-square test was used to determine significant associations between the variables related to FRAX tool awareness 
and practice and certain sociodemographic characteristics.

RESULTS: A total of 152 family physicians participated. The results showed moderate awareness (88.20%). Of those aware of FRAX, only 57.20% 
reported using it in their practice, with the main barriers being a lack of a country-specific model, a busy practice, and not knowing how to use 
it. Single participants and those attending King Abdulaziz University were more likely to have used FRAX.

CONCLUSION: Osteoporosis is a significant health problem with a rising incidence and economic burden. The FRAX tool is widely used to 
evaluate fracture risk. However, healthcare professionals still face perceived barriers, such as a lack of knowledge and awareness of a country-
specific calculator. Targeted educational interventions and further studies are needed to overcome these barriers and to improve the tool’s 
usage in clinical practice.
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threshold has a high specificity but a low sensitivity, meaning that the 
majority of fragility fractures occur in individuals whose BMD values are 
above the osteoporosis threshold.7 Hence, a crucial aspect of patient 
management involves the capacity to evaluate fracture risk and identify 
those who are suitable for intervention.

In 2008, the WHO Collaborating Centre located in Sheffield, UK, 
introduced FRAX®,8 a computer-based algorithm which calculates 
an individual’s 10-year probability of experiencing hip or major 
osteoporotic fractures (clinical spine, distal forearm, and proximal 
humerus). The FRAX tool comprises seven dichotomous clinical risk 
factors, including prior fragility fracture, parental hip fracture, smoking, 
systemic glucocorticoid use, excessive alcohol intake, rheumatoid 
arthritis, and other causes of secondary osteoporosis. These risk 
factors, along with age, sex, and body mass index, help in estimating 
an individual’s 10-year fracture probability, regardless of their BMD. 
Although BMD at the femoral neck can be included as an optional 
input variable, earlier data indicated that BMD measurements have low 
sensitivity for predicting fractures.9,10 Consequently, FRAX represented a 
significant therapeutic advancement outperforming the BMD T-score-
based treatment technique. Although FRAX anticipates fractures under 
conflicting mortality frameworks, it has several limitations which must 
be considered when interpreting its results, including the fact that the 
tool does not account for dose responses of specific risk factors and the 
influence of previous fractures on the calculated absolute fracture risk 
However, FRAX only considers a binary input for prior fractures.11-14

Due to significant variations in fracture probability globally, FRAX 
models had to be calibrated to the fracture and death epidemiology 
specific to each country.15 When FRAX was first launched, only models for 
eight countries were available. Currently, the FRAX tool is an accessible 
website which receives approximately three million visits annually, with 
models for 71 countries in 35 languages, representing over 80% of the 
world’s population, including Saudi Arabia.16-18

This study aimed to explore the awareness and practical application of 
FRAX among family physicians in Jeddah and to identify the physicians’ 
knowledge gaps in osteoporosis screening.

MATERIALS AND METHODS

Ethical statement: The Unit of Biomedical Ethics Research Committee 
of the King Abdulaziz Faculty of Medicine approved this study (approval 
number: 236-22, date: 21.04.2022).

Study design and study participants: This cross-sectional study was 
conducted using a previously validated questionnaire among family 
physicians in Jeddah, Saudi Arabia from April, 2022 to March, 2023 to 
assess their knowledge and applications of FRAX as well as the factors 
influencing the existing situation. Family residents of all levels were 
eligible to participate in this study. Those participants who did not 
specify their employment status were excluded from this survey in order 
to avoid selection bias.

Sampling strategy: The survey link was sent through email or social 
media to the potential participants. A convenient sampling method was 
used to reach the participants who met the study’s inclusion criteria 
and completed the questionnaire.

Questionnaire tool: We used a self-administrated online questionnaire, 
which was adopted from a published study, to investigate the study 

objectives.19 The survey was edited to cope with the study objectives 
and validated by three experts in the field. It was then posted online 
using Google Forms.

The target population for this study were family residents in Jeddah, 
Saudi Arabia, and the data was collected through an online survey 
using Google Forms. The research team distributed the survey link to 
all family residents via email or social media. The survey questionnaire 
included a cover page explaining the study’s importance regarding the 
FRAX tool, and an agreement to participate. To ensure anonymity, no 
identifying details were requested from the respondents.

The assessment tool consisted of six items or questions, and the 
respondents were asked to select either “Yes” or “No” as their response 
options. The first part gathered demographic information about the 
participants. The demographic information which was obtained was 
gender, age, marital status, university, residency level, and the type and 
locality of their practice. The second part gathered information about 
their knowledge of the FRAX tool in osteoporosis treatment among 
family physicians. The participants were given six questions to answer, 
each with a Yes/No option. The questions covered topics including the 
participant’s involvement in osteoporosis treatment, their awareness of 
the FRAX tool, and the success of this tool’s incorporation into routine 
practice. The correlation between the demographic factors and the 
usage of FRAX was also assessed.

Sample size: WHO recommendations were used to estimate the sample 
size. The required sample size was calculated to be equal to or greater 
than 152 participants in order to achieve a 95% confidence interval and 
a 5% significance level (p-value), estimated using Raosoft® sample size 
calculator.

Statistical Analysis

SPSS version 26. Means and SD were used to present continuous data, 
while frequencies and percentages were used to present categorical 
data. Reliability analysis was performed to validate the self-administered 
questionnaire in order to assess the awareness and practice of family 
physicians using Cronbach’s alpha. The chi-square test was performed in 
order to determine significant associations between the variables related 
to FRAX tool awareness and practice in terms of the sociodemographic 
characteristics, and a p-value of <0.05 was considered significant.

RESULTS 

A total of 152 participants were involved in this study. Most participants 
were 26-30 years of age (64.50%), followed by 20-25 years (25.70%). 
Only a few participants were in the 31-35 and 36-40 age ranges. The 
gender variable revealed that the sample was comparatively evenly 
split between male and female participants, with (50.70%) being 
male. More than half of the participants (53.30%) reported being 
single and attending King Abdulaziz University (52.60%). Nearly half 
of the participants were at the R

2
 level (42.10%), followed by the R

1
 

level (27.60%) and the R
3
 level (20.40%). For the type and locality of 

their practice, half of the participants (53.30%) reported working in a 
university or teaching hospital setting (Table 1).

The respondents were asked several questions about their familiarity 
with and use of FRAX in their practice. Out of the 152 respondents, 
(73.70%) reported seeing and treating patients with osteoporosis, while 
(82.20%) reported seeing and treating fewer than ten patients with 
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osteoporosis per month. Most respondents (88.20%) had heard of FRAX, 
but only 57.20% reported using it in their practice. Among those who 
did not use FRAX, the most reported reasons were a lack of a model for 
their country (57.20%), a busy practice (55.90%), and not knowing how 
to use it (21.10%) (Table 2). 75% of the respondents believed that FRAX 
had been incorporated into osteoporosis treatment (Figure 1).

Overall, half (50%) of the male and female respondents, those participants 
aged 26 to 30 (64.90%), single participants (51.50%), graduates of 
King Abdulaziz University (56%), and level R

2
 residents (42.50%) who 

practiced primary health care had heard of the FRAX tool. There were 
no significant gender, age, marital status, residency level, practice type, 
or practice location differences in FRAX awareness. However, those 
respondents who had attended King Abdulaziz University and those 
who practiced in university or teaching institutions tended to be more 
familiar with FRAX. Marital status had a statistically significant effect on 
FRAX usage, with a higher proportion of single participants using FRAX. 
Those participants who had graduated from King Abdulaziz University 
(50.60%), had residency level R

2
 (36.70%) and practiced at a university or 

teaching facility (50.60%) utilized the FRAX tool in their clinical practice. 

However, the variables of university, residency level, practice type, and 
practice location lacked statistical significance (Table 3).

DISCUSSION

The incidence of osteoporosis is projected to rise considerably over the 
next decade, exacerbating an already significant health problem.20 In 
Saudi Arabia, the cost of femoral fractures related to osteoporosis is 
estimated at $1.14 billion annually, and prevention is believed to be 
one of the most cost-effective strategies.21 The T-score of -2.5 SD or 
lower, which has been adopted as the diagnostic and intervention 
threshold and is widely used today, has high specificity but low 

Table 1. Socio-demographic and professional characteristics of the 
participating physicians

Variables n (%)

Age (years)

20-25 39 (25.70)

26-30 98 (64.50)

31-35 14 (9.20)

36-40 1 (1.70)

Gender

Male 77 (50.70)

Female 75 (49.30)

Marital status

Single 81 (53.30)

Married 69 (45.40)

Divorced 2 (1.30)

University

Albaha 1 (0.70)

Batterjee Medical College 20 (13.20)

Ibn Sina Medical College 18 (11.80)

King Abdulaziz University 80 (52.60)

King Abdulaziz University for Health Sciences 31 (20.40)

Taif University 1 (0.70)

Uma Alqura University 1 (0.70)

Residency level

R
1

42 (27.60)

R
2

64 (42.10)

R
3

31 (20.40)

R
4

15 (9.90)

Type and locality of practice

Community Hospital 11 (7.20)

Primary health care 40 (26.30)

Private practice 20 (13.20)

University or teaching hospital 81 (53.30)

Table 2. Awareness knowledge of the FRAX® tool in OP treatment among 
family physicians

Question n (%)

Q1. Do you see and treat patients with osteoporosis?

Yes 112 (73.70)

No 40 (26.30)

Q2. How many patients with osteoporosis do you currently see and treat per 
month?

Less than 10 patients 125 (82.20)

More than 10 patients 27 (17.8)

Q3. Have you heard of the FRAX®?

Yes 134 (88.20)

No 18 (11.80)

Q4. Have you ever used FRAX® in your practice?

Yes 87 (57.20)

No 65 (42.80)

Q5. In your opinion, what are the reasons that prevent you from using FRAX®?

Q5a. Do not know which group of people need FRAX® applications

Yes 1 (0.70)

No 151 (99.30)

Q5b. The lack of a model for the corresponding country

Yes 87 (57.20)

No 65 (42.80)

Q5c. Having a practice that was too busy and hence a lack of time to perform 
a FRAX®

Yes 85 (55.90)

No 67 (44.10)

Q5d. Do not know how to use it

Yes 32 (21.10)

No 120 (78.90)

Q5e. Lack of Internet access

Yes 24 (15.80)

No 128 (84.20)

Q5f. None

Yes 2 (1.30)

No 150 (98.70)

Q6. As far as you are aware, has FRAX® been incorporated into the osteoporosis 
treatment?

Yes 114 (75.00)

No 38 (25.00)

FRAX®: Fracture Risk Assessment Tool.
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sensitivity, implying that most fragility fractures occur in individuals 
whose BMD values are above the abovementioned threshold.7 Thus, a 
critical factor for patient management is the ability to assess fracture 
risks using various screening tools, as they are easy to implement in 
primary care practices. FRAX was developed in 2008 to evaluate the 
individualized 10-year probability of a hip or other major osteoporotic 
fracture (which includes fractures in the clinical spine, distal forearm, 
or proximal humerus).22 It has been incorporated into numerous 
international clinical guidelines as a crucial part of patient screening.2,23

FRAX is generally well-received by end-users, doctors, and allied 
healthcare professionals.12 Despite the tool’s limitations, models for 
71 countries are currently accessible, representing 80% of the global 
population.17 A country specific FRAX tool has been devised for Saudi 
Arabia, using an estimate of the incidence of fragility hip fractures in 
a specific population subset. This model is anticipated to increase the 
precision of determining the probability of fractures and to assist in 
treatment decisions.16

Our results showed that 88.20% of 152 respondents had heard of FRAX, 
indicating moderate awareness of this tool among the surveyed group. 

Figure 1. Knowledge of osteoporosis treatment guidelines 
utilizing FRAX® in Saudi Arabia.

FRAX®: Fracture Risk Assessment Tool.

Table 3. Factors associated with awareness and practice of the FRAX® tool among family physicians

Have you ever heard of the FRAX® tool? Have you ever used the FRAX® tool in your practice?

Yes (n, %) No (n, %) p Yes (n, %) No (n, %) p

Gender

Male 67 (50.00) 10 (55.60)
0.658

45 (51.70) 32 (49.20)
0.761

Female 67 (50.00) 8 (44.4) 42 (48.30) 33 (50.80)

Age

20-25 34 (25.40) 5 (27.8)

0.839

23 (26.40) 16 (24.60)

0.817
26-30 87 (64.90) 11 (61.10) 55 (63.20) 43 (66.20)

31-35 12 (9.00) 2 (11.10) 8 (9.20) 6 (9.20)

36-40 1 (0.70) 0 (0.00) 1 (1.10) 0 (0.00)

Marital status

Single 71 (52.99) 12 (66.70)
0.273

39 (44.83) 44 (67.70)
0.005

Married 63 (47.01) 6 (33.30) 48 (55.17) 21 (32.30)

University

Albaha 1 (0.70) 0 (0.00)

0.204

1 (1.10) 0 (0.00)

0.139

Batterjee Medical College 16 (11.90) 4 (22.20) 9 (10.30) 11 (16.90)

Ibn Sina Medical College 14 (10.40) 4 (22.20) 8 (9.20) 10 (15.40)

King Abdulaziz University 75 (56.00) 5 (27.80) 44 (50.60) 36 (55.40)

King Abdulaziz University for Health Sciences 26 (19.40) 5 (27.80) 23 (26.40) 8 (12.30)

King Abdulaziz University 1 (0.70) 0 (0.00) 1 (1.10) 0 (0.00)

King Abdulaziz University 1 (0.70) 0 (0.00) 1 (1.10) 0 (0.00)

Residency level

R
1

37 (27.60) 5 (27.80)

0.965

24 (27.60) 18 (27.70)

0.304
R

2
57 (42.50) 7 (38.90) 32 (36.80) 32 (49.20)

R
3

27 (20.10) 4 (22.20) 20 (23.00) 11 (16.90)

R
4

13 (9.70) 2 (11.10) 11 (12.60) 4 (6.20)

Type and locality of practice

Community hospital 11 (8.20) 0 (0.00)

0.357

8 (9.20) 3 (4.60)

0.188
Primary health care 34 (25.40) 6 (33.30) 20 (23.00) 20 (30.80)

Private practice 16 (11.90) 4 (22.20) 15 (17.20) 5 (7.70)

University or teaching hospital 73 (54.50) 8 (44.40) 44 (50.60) 37 (56.90)

OP: Osteoporosis, FRAX®: Fracture Risk Assessment Tool.
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On the other hand, only 57.20% reported using it in their practice. Most 
respondents who used the FRAX tool were aged 26-30 years (63.20%). 
These results were consistent with a study on physicians from the 
United Arab Emirates, Saudi Arabia, Lebanon, and other Middle Eastern 
countries in which only 42% of professionals used the FRAX tool.19 Both 
studies also identified perceived barriers to the use of this tool, such 
as a lack of knowledge on how to use it or a lack of country-specific 
calculators.

Our findings indicate no significant difference in awareness of the FRAX 
tool based on various sociodemographic or occupational characteristics 
such as gender, age, marital status, residency level, or the type and 
locality of practice. However, our results showed a trend towards a 
higher awareness of FRAX among respondents who had attended King 
Abdulaziz University and those who practiced in university or teaching 
hospitals, indicating the need for targeted educational interventions for 
healthcare professionals in other settings. These results draw attention 
towards the need to improve knowledge and awareness as described 
in a study conducted in Canada which found that physicians who were 
more confident in their knowledge of osteoporosis were more likely to 
use FRAX in their practice.24

Most participants reported seeing and treating fewer than ten patients 
with osteoporosis per month (82.20%), while 73.70% reported seeing 
and treating patients with osteoporosis in general. Among those who 
did not use FRAX, the most reported reasons were a lack of a model 
for their country (57.20%), a busy practice (55.90%), and not knowing 
how to use it (21.10%). These results suggest that there are perceived 
barriers to the use of the FRAX tool, which should be addressed in order 
to improve the tool’s usage in the clinical practice. This can be linked to 
a study which examined the factors which influenced the usage of FRAX 
in clinical practice and highlighted that the brochure may enhance 
the knowledge of the FRAX tool as well as medical representative 
presentations, scientific conferences, and journals.25

Study Limitations

This study had some limitations which should be considered when 
interpreting its results. Firstly, this study used a convenience sampling 
method, which may have introduced selection bias and limited the 
generalizability of the findings. Additionally, the small sample size of 
family physicians may have limited the statistical power of this study and 
reduced the ability to detect significant associations between the variables. 
Therefore, further research with a larger sample size, a more diverse 
population, and multiple specialties treating osteoporosis is needed.

CONCLUSION

In conclusion, the incidence of osteoporosis is projected to rise 
considerably over the next decade, posing a significant health problem 
and economic burden. The FRAX tool, which evaluates the individualized 
10-year probability of a hip or other major osteoporotic fracture, is 
widely incorporated into international clinical guidelines and has been 
adopted in many countries, including Saudi Arabia. Although there is 
moderate awareness of this tool among healthcare professionals in 
Saudi Arabia, there are still perceived barriers to its use, such as a lack 
of knowledge on how to use it and a lack of awareness about country-
specific calculators. Targeted educational interventions are needed in 
order to improve this tool’s usage in clinical practice. Further studies 
are needed to investigate the factors influencing the usage of this tool 
and to develop strategies to overcome the perceived barriers to its use.

MAIN POINTS

• Numerous countries have adopted the FRAX tool, which calculates 
the probability of osteoporotic fractures.

• Despite a moderate level of awareness regarding the tool among 
healthcare professionals in Saudi Arabia, perceived barriers endure.

• There is a need for focused educational interventions to enhance 
the application of this tool in practice.
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