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Background: Musculoskeletal disorders (MSDs) are rapidly rising in Saudi Arabia and considered the 3rd reason for hospital visits 
across the country. Despite their prevalence, the adequacy of knowledge in diagnosing and treating MSDs has not been assessed. The 
purpose of this study is to assess MSD knowledge amongst healthcare providers (orthopedists, physicians, and physical therapists) and 
medical and physical therapy students and interns.
Methods: In this cross-sectional study, a web-based 25-question MSD test was given to licensed physical therapists, primary care 
physicians and orthopedists, as well as final-year physical therapy and medical students and interns in Saudi Arabia. Two multivariable 
linear regression analysis models were used to determine MSD test score differences amongst (1) orthopedists, primary care 
physicians, and physical therapists and (2) amongst medical and physical therapy students and interns.
Results: A total of 680 participants were included (response rate is 22.7%). The overall MSD test score was 48.2%, and the passing 
rate was 14%. Model 1 showed that orthopedist’s group had a significantly higher mean score on MSD test than physical therapists 
(t482= 8.12, p < 0.001) and primary care physician (t482= 6.00, p < 0.05). However, primary care physician scores did not significantly 
differ from physical therapy group (t482= 6.47, p = 0.07). Model 2 showed that medical interns had significantly higher mean score on 
MSD test than physical therapy students (t240=4.46, p < 0.001), physical therapy interns (t240= 4.7, p < 0.05), and medical students 
(t240= 2.79, p < 0.05). There was also a significant difference between medical students and physical therapy interns (t240= 2.5, p < 
0.05). However, there was no significant difference between medical students and physical therapy students.
Conclusion: Except for orthopedists, the MSD knowledge appears inadequate amongst healthcare providers, medical and physical 
therapy students and interns in Saudi Arabia. To improve knowledge in MSDs, increasing content of MSDs in undergraduate education 
and postgraduate training is necessary.
Keywords: musculoskeletal disorders, competency, education, Saudi Arabia, primary care providers, physical therapists, students, 
interns

Introduction
Musculoskeletal disorders (MSDs) are rapidly rising in Saudi Arabia, reaching levels similar to those of the western 
world.1,2 MSDs are the 3rd reason to visit a hospital in Saudi Arabia3 and account for 38% of visits in family practice.4 

Despite the prevalence of MSDs, physicians in Saudi Arabia reported low level of confidence in MSD physical 
examination and had self-perception of incompetency in managing MSDs appropriately.5 This can partly be explained 
by inadequate preparation of physicians to deal with MSDs in both undergraduate and postgraduate medical training.6 

Medical schools, worldwide, spend less than 3% of their curricula on MSDs system compared to other body systems.7 In 
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Canada, only 2.26% of the medical school curriculum is devoted to MSD education.8 In the United Kingdom, 2% of the 
clinical years is devoted to orthopedics.9 Recently, the Association of American Medical Colleges recognized MSD 
education as one area of deficiency in medical schools and called for strategies to increase MSD contents.10

Knowledge in MSDs among medical practitioners was first assessed using a standardized MSDs test developed by 
Freedman and Bernstein.11 Eighty-five physicians underwent the test during the first week following graduation. The 
physicians had a mean score of 59.6%, with only 18% achieving the passing score. Following Freedman and Bernstein 
study,11 several medical schools and residencies used the MSD test to evaluate students and physicians.12–15 Except for 
orthopedists, most of these studies found that students or physicians from various specialties had less than adequate 
knowledge in MSDs.

MSDs are not only managed by physicians but also by other healthcare practitioners including physical therapists. 
Early use of physical therapy for the management of MSDs is supported by consistent recommendations from various 
clinical practice guidelines, including the American College of Physicians.16,17 Physical therapy has evolved in the past 
two decades to become an autonomous practice where physical therapists can see patients without a physician referral 
(ie, direct access).18 However, assessment of physical therapists’ knowledge in managing MSDs was done in very few 
studies.13,14,19 Childs et al showed that physical therapists with orthopedic or sports board certification had higher scores 
on the MSD test than medical students, interns, residents and most medical specialties except orthopedists.13,19

In Saudi Arabia, however, physical therapy has not fully evolved into an autonomous practice and is still a secondary 
care that requires physician referral to manage patients with MSDs.20 Physical therapy programs in Saudi Arabia grant 
bachelor’s degrees (except for two universities), and their curricula do not adequately emphasize the contents of medical 
screening or differential diagnosis.21 Physical therapy services are highly demanded in Saudi Arabia, with more than 1.5 
million visits a year.22 Visits to primary care physicians and specialists related to MSDs in Saudi Arabia are just under 
1.1 million.23 Despite the high demand for physical therapy services to treat MSDs, the competency of physical therapists 
in managing MSDs in Saudi Arabia is unknown. Therefore, the purpose of this study was to assess knowledge of MSDs 
among healthcare providers in Saudi Arabia. We aimed to evaluate MSD knowledge among (1) orthopedists, primary 
care physicians and physical therapists, as well as (2) physical therapy and medical students and interns.

Method
Research Design and Setting
This was a cross-sectional study that included a single online session that was conducted from 4th of March 2019 to 30th 
of April 2019.

Participants and Sample Size
We included licensed physical therapists, physicians (including residents) and orthopedists, as well as final-year physical 
therapy and medical students and interns in Saudi Arabia. We excluded physical therapists, physicians and orthopedists 
who are not licensed to practice in Saudi Arabia and students who are not in their final year.

At the time of the data collection, the Saudi Ministry of Health had 2645 orthopedists, 9531 primary care physicians, 
and 4466 physical therapists.22 We used calculator.net to obtain a sample that represents the targeted population of 
16,642 with a margin of error of ±5 and 95% confidence interval.24 The needed sample was approximately 376 
practitioners (orthopedists, primary care physicians, and physical therapists). Response rate amongst healthcare practi-
tioners was estimated to be between 10% and 17%;25,26 thus, we planned to send invitations to 3000 or more potential 
participants.

Musculoskeletal Knowledge Test
We used a standardized MSDs test developed by Freedman and Bernstein.11 The test contains 25 questions that assessed 
MSDs knowledge (Appendix 1). The questions include commonly encountered MSDs in primary care setting such as 
fractures, dislocations, arthritis, spinal pain, or conditions that warrant emergency referrals. The passing score was 
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determined to be 70% (at least 18 correct answers out of 25). The test was used to assess the MSD knowledge of physical 
therapy and medical practitioners and was validated in previous studies.11,12

The original format of the test was paper based and required short-answers. However, for practicality purposes, we 
modified the test to a web-based multiple-choice-question format that included 1 correct answer as determined in the 
original answer key of the test and 3 distractors that we developed. To ensure that the distractors were appropriate, an 
expert item writer with an orthopedic physical therapy specialty certificate with 10 years’ experience reviewed the 
distractors and made changes mostly related to word selection or grammar.

Data Collection
The data were collected using onlineexambuilder.com platform.27 This platform had many test-taking features necessary 
for our study. It had a front page where participants could be informed and consented to take the test as part of this 
research study and allowed for requesting participants’ information, timing the test, restricting the number of attempts to 
1 per participant, knowing how much time each participant spent taking the test, and exporting the data into a spreadsheet 
for analysis.

An electronic link to the test was sent to email lists of specialized groups of physical therapy and medical students 
and practitioners. Also, invitations to take the test were posted on several social media channels. Additionally, physical 
therapy and medical educational programs and hospitals in the northern, southern, central and western regions of Saudi 
Arabia were invited to participate via phone or direct visits. A reminder to take the MSDs test was sent 6 times over the 
period of the study.

After the participants consented, they were asked for demographics and specialty information. The test was in English 
and limited to 20 minutes. The test was not proctored, but questions and answers were presented in random order. Only 
one correct answer per question was allowed. As soon as the participant finished and submitted the test, they were not 
allowed to take it again. The results of the test were automatically saved on the platform, which was protected with a 
password for subsequent analysis.

This study was approved by the Research Ethics Committee at West Virginia University (1903492338).

Statistical Analysis
Data were analyzed using SPSS 26 (Armonk, NY). Descriptive statistics were used with sample demographics and 
characteristics. For aim 1, multivariable linear regression analysis was performed between MSD test score as dependent 
variable and age, gender, years of experience and specialty as independent variables. Specialty variable involved 
orthopedists, primary care physicians, and physical therapists as the reference group. Age was centered around the 
mean to enable interpretation of the constant. For aim 2, multivariable linear regression was also performed between 
MSD test score as dependent variable and age, gender and specialty as independent variables. Specialty variable involved 
physical therapy students as a reference group, physical therapy interns, medical students and medical interns. For all 
analyses, assumptions were tested, and alpha level of significance was set at p < 0.05.

Results
Out of 3000 invitations, we were able to approach 784 practitioners. Of the 784 potential respondents, 35 were excluded 
because they did not answer any question; another 51 appeared to have dropped out of the study after answering 2–3 
questions and no time was recorded for them; and another 18 did not specify their specialty. We included 680 
participants, and the response rate was 22.7%. The participants’ demographics and specialty information are listed in 
Figure 1 and Table 1.

The overall passing rate was 14% (Table 1). The passing rate was 93.8% for orthopedists, 20% for primary care 
physicians, and 11.3% for physical therapists.

For both regression models, the assumptions were met. There was a significant prediction of MSD test score by age, 
gender, years of experience and specialty for model 1, F(5482)=15.57, p<0.001, R2=0.154. There was also a significant 
prediction of MSD test score by age, gender, and specialty for model 2, F (5240) = 6.71, p < 0.001, R2 = 0.123.
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Table 2 presents the unstandardized regression coefficients (B), standard errors (SEB), t-test and significance level for 
model 1. Age, gender and years of experience did not significantly predict MSDs test score (P > 0.05). The t-test for each 
regression coefficient of the specialty predictors tested whether there was a significant difference between the indicator 
coded groups (ie, primary care physicians, and orthopedists) and the reference group (physical therapists). The result 
indicates that orthopedist’s group had significantly higher mean score on MSD test than physical therapists (t482= 8.12, p 
< 0.001) and primary care physician (t482= 6.00, p < 0.05). However, the result indicates that primary care physician 
scores did not significantly differ from physical therapy group (t482= 6.47, p = 0.07).

PT: physical therapy

DPT: doctor of physical therapy

PhD: philosophy degree
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Figure 1 Scores of the musculoskeletal test for each specialty of participants.

Table 1 Demographics, Scores and Passing Rates for Participants in the Musculoskeletal Test

Group n Age (y) 
Mean (SD)

Females (%) Experience (y) 
Mean (SD)

Musculoskeletal 
Disorder Test 
Score 
Mean% (SD)

Passed 
(Score 
≥ 70%) n

Pass 
Rate %

Physical therapy students 109 21.4 (3.8) 39.4 0 45.3 (19.9) 12 11

Physical therapy interns 77 21.9 (4.6) 64.9 0 42.6 (16.2) 2 2.6

Physical therapists 388 26.6 (5.9) 47.7 3.8 (4.8) 46.7 (19.1) 44 11.3

Medical students 40 23.1 (3.1) 37.5 0 52.3 (19.7) 8 20

Medical interns 20 25.3 (4.4) 20 0 67.4 (19.1) 8 40

Primary care physicians 30 29.4 (8.1) 26.7 5.4 (5.2) 53.6 (21.8) 6 20

Orthopedists 16 33.8 (6.5) 6.2 7.5 (3.8) 88.8 (14.1) 15 93.8

Total 680 25.9 (6.3) 48.2 (20.4) 95 14

Abbreviations: y, years; SD, standard deviation.
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Table 3 presents the unstandardized regression coefficients (B), standard errors (SEB), t-test and significance level for 
model 2. Age and gender did not significantly predict MSDs test scores (P > 0.05). The t-test for each regression 
coefficient of the specialty predictors tested whether there was a significant difference between the indicator coded 
groups (ie, physical therapy interns, medical students, and medical interns) and the reference group (ie, physical therapy 
students). The result indicates that medical interns had significantly higher mean score on MSD test than physical therapy 
students (t240=4.46, p<0.001), physical therapy interns (t240=4.7, p<0.05), and medical students (t240=2.79, p<0.05). 
There was also a significant difference between medical students and physical therapy interns (t240=2.5, p<0.05). 
However, there was no significant difference between medical students and physical therapy students (Table 3).

Discussion
Orthopedists, Physicians and Physical Therapists
This study highlights the inadequacy of MSD knowledge among various health specialties in Saudi Arabia. Orthopedists 
in Saudi Arabia achieved the highest scores and passing rates on the MSD test compared to primary care physicians and 
physical therapists (Tables 1 and 2). Also, our findings showed that primary care physician scores averaged 53.6% with a 
passing rate of 20%, which is similar to Matzkin et al study showing MSDs test scores for physicians in the United States 

Table 2 Regression Analysis Summary for Musculoskeletal Disorder Test on Various Healthcare 
Providers

Model Unstandardized 
Coefficients

Standardized 
Coefficients

t P value

B Standard 
Error

Beta

(Constant) 45.561 1.650 27.617 <0.001

Age 0.074 0.193 0.022 0.382 0.703

Gender (0 = males, 1 = females) 0.608 1.919 0.015 0.317 0.751

Years of experience 0.204 0.256 0.046 0.796 0.426

Primary care physicians 6.466 3.670 0.079 1.762 0.079

Orthopedists 40.990 5.045 0.373 8.124 <0.001

Table 3 Regression Analysis Summary for Musculoskeletal Disorder Test Score Using Various Student 
Groups

Model Unstandardized 
Coefficients

Standardized 
Coefficients

t P value

B Standard 
Error

Beta

(Constant) 46.875 2.359 19.873 <0.001

Age 0.119 0.301 0.025 0.396 0.692

Gender (0 = males, 1 = females) −2.932 2.501 −0.074 −1.172 0.242

Physical therapy interns −1.967 2.866 −0.046 −0.686 0.493

Medical students 6.789 3.503 0.127 1.938 0.054

Medical interns 21.116 4.730 0.292 4.464 <0.001
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of 50% with a passing rate of 21%.12 However, our finding showed that physical therapists achieved the lowest scores of 
46.72% with a passing rate of 11.3%, which is in sharp contrast to previous studies from the United States showing that 
physical therapists come next to orthopedists on the MSD test with scores between 74% and 81% and a passing rate of 
58%–88%.13 These low scores among physicians and physical therapists are quite disturbing provided that MSD 
complaints are the 3rd reason to visit primary care clinics in Saudi Arabia and up to 83% of rehabilitation visits require 
physical therapy.22,23 This discrepancy between the volume of MSDs and inadequate knowledge in management of 
MSDs might be a factor that contributes to the rising health care expenditure and the MSDs-related disability in Saudi 
Arabia.1 National plans to improve musculoskeletal knowledge are necessary.

Even though there was no significant difference between primary care physicians and physical therapists on the MSD 
test score, both professions exhibited inadequate level of knowledge in managing MSDs and several reasons may explain 
such low performance. For primary care physicians, multiple studies suggested that lack of exposure to essential 
elements of MSDs such as orthopedic physical examination skills, radiographic evaluation, and overall time devoted 
to training MSDs clinical skills was minimal or nonexistent.6 In Saudi Arabia, one study showed management of spinal 
MSDs by primary care physician was improper.28 Fifty percent of primary care physicians indicated they would prescribe 
lumbar support, 62% would recommend bed rest, 57% would not refer a patient when they suspected a spinal fracture, 
and up to 72% underestimated neurological risks post spinal surgery.28 Spinal MSDs are the 4th major cause of disability 
in Saudi Arabia and represent a large portion of MSD complaints,1 yet primary care physicians seem inadequately 
prepared to manage such conditions. While we recognize that further research is needed to identify the reasons 
underpinning such practice patterns, we believe MSD training can help bridge the gap in knowledge of how to manage 
MSDs.

For physical therapists, the lower performance on the MSD test score may be partly explained by the lack of 
postgraduate clinical training in Saudi Arabia.20,21 Once physical therapists graduate, there are no residency or fellowship 
opportunities they can pursue to improve their clinical experiences.21 Graduate education in Saudi Arabia involves 
master or doctor of philosophy degrees; however, these degrees are research-oriented more so than clinically oriented and 
may not be associated with improved clinical knowledge. Previous research in the United States showed that physical 
therapists with clinical orthopedic or sports board certification or fellowship achieved the highest scores and passing rates 
on the MSD test compared to other specialties (except orthopedists).13,14 Also, Jette et al showed that physical therapists 
with orthopedic board specialization were twice as likely to make correct clinical decision when presented with MSDs 
than those without.29 Further, physical therapists with orthopedic board specialization were more efficient in MSDs 
management using fewer visits, lower cost, and utilization of treatment procedures.30 Thus, establishing orthopedic and 
sport residency and fellowship programs in Saudi Arabia has the potential to improve MSD knowledge amongst physical 
therapists in Saudi Arabia.

The other reasons, we believe, for the low performance of physical therapists in Saudi Arabia are the professional 
legislation. In Saudi Arabia, physical therapy is a secondary care service that relies on physician referral that sometimes 
involve directions on what intervention should be used. Because of this, physical therapists in Saudi Arabia might be 
continuously under the impression that patients with MSDs had already been screened and diagnosed by the physician, 
which leave them less prepared to conduct their own screening and examination, and only ready to conduct interventions. 
This lack of opportunity for physical therapists to practice autonomously as primary care providers may have its impact 
on their clinical skills to practice proper management of MSDs. Nonetheless, the poor performance on the MSD test 
implies that physical therapists in Saudi Arabia might not be ready to see patients in direct access settings. Before such 
privilege is legislated, adequate training in MSDs must be instated.

Medical and Physical Therapy Students and Interns
At the level of students and interns, medical interns and students in Saudi Arabia showed higher MSDs test scores than 
physical therapy students and interns (Tables 1 and 3). Medical interns in Saudi Arabia, noticeably, achieved higher 
scores and passing rate (40%) than the whole sample of participants in this study, except orthopedists. This performance 
is better than we anticipated and may be explained by that medical interns are actively involved in preparing for the 
licensure examination, which may have provided them an advantage in exam-taking skills over other participants. 
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Nevertheless, the overall average scores of medical interns and students were suboptimal (67% and 52% respectively), 
and comparable to the scores reported by Freedman and Bernstein for medical interns (60%) and students (54%) in the 
United States.11 The lower scores of medical interns and students reinforce the finding from one survey that reported that 
medical undergraduates perceived that MSDs were not emphasized, nor competency in MSDs was required.5 Similar 
findings were reported in many parts of the world, and we join the Bulletin of the World Health Organization call to 
increase the contents of MSDs in medical curricula.6 Also, this finding begs the question whether future physicians are 
being adequately prepared to deal with the increasing volume of MSDs once they enter the workforce.

Physical therapy students and interns were amongst the lower scores on the MSD test (Table 1). This finding concurs 
with our prior survey that examined the entry-level competency of 149 graduating physical therapists in Saudi Arabia 
using a 70-question multiple-choice exam and found that the average score in various clinical skills to be 34%.31 Also, 
Bindawas et al evaluated the competency of graduating physical therapists in Saudi Arabia from the perspective of 
clinicians and academicians and found that skills of evaluation, examination, and treatment were all rated less than 3 out 
5 on the Clinical Internship Evaluation Tool.32 These suboptimal scores from the current study and previous ones are 
likely due to the variability in physical therapy curricula and lack of emphasis on MSD education.21 One study showed 
that physical therapy students and interns uniformly agree there is a need to increase manual therapy contents and 
establish orthopedic residencies.21 We believe that there is a critical need to reform physical therapy education and 
training in Saudi Arabia, not only in MSD contents but in all other subjects.

Recommendations
Musculoskeletal disorder education in under- and postgraduate levels can be improved by adopting the recommendations 
of the World Health Organization Bulletin and the Association of American Medical Colleges.6,10 In undergraduate MSD 
education of physicians and physical therapists, teaching should include basic sciences needed for understanding the 
MSD system such as anatomy, pathophysiology of MSDs system, kinesiology and biomechanics of the locomotor 
system. Clinical MSD education should develop students’ skills in history taking, physical examination, treatment 
options, decision-making algorithms,33 extend into disease prevention, and communication and attitude skills.6,34 MSD 
teaching method should focus on problem-based learning that utilizes case studies to further develop deep learning and 
analytical skills. For postgraduate MSD education, programs for primary care physicians and physical therapists should 
include rotations in orthopedic and rheumatology or any specialty that deals with MSDs. Specialized training such as 
residencies and fellowships should be developed to increase knowledge in specific MSDs area such sports, rehabilitation, 
or pain management. Elaborated details of MSD education contents have been published in the literature.34

Limitations
Our study included many limitations. The study included a convenience sample, so we cannot exclude the possibility of 
selection bias. Despite our multiple attempts to increase the representation of primary care physicians and orthopedists, 
the number of participants in these groups was lower, and we cannot be sure that our findings were representative of these 
populations. Our sample was composed of volunteers who may have chosen to complete the MSD test due to desire for 
professional self-development and personal growth in practice, which may limit the generalizability to other practi-
tioners. Also, the content of the MSD test may have been more inclined towards physicians more than physical 
therapists; however, previous studies used the test for physical therapists too.13,14 It is worth noting that our modification 
of the test to multiple-choice questions did not undergo a process of validation similar to that of the original test.11 Some 
authors expressed concerns that the MSD test by Freedman and Bernstein did not capture the competency skills for 
primary care physicians and suggested a modified version that was still under validity investigation.35

Conclusion
Except for orthopedists, the current study showed that MSD knowledge is suboptimal amongst primary care physicians 
and physical therapists in Saudi Arabia. Even though not significantly different, primary care physicians achieved higher 
scores than physical therapists. Also, the study identified deficiency in knowledge among medical and physical therapy 
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students and interns. Medical interns had the highest score of all the groups except orthopedists. Our study highlights the 
need to improve musculoskeletal education in Saudi Arabia for various specialties.

Implications of the Study
Except for orthopedists, MSD knowledge appears inadequate amongst physicians and physical therapists.

Inadequate MSD knowledge may be explained by lack of exposure to skills of history taking, orthopedic physical 
examination, radiographic evaluation, proper MSD intervention, and overall minimal time devoted to education of MSDs 
at under- and postgraduate levels.

National plans to improve MSDs knowledge are necessary to bridge the gap between the inadequate knowledge of 
how to manage MSDs and the increasing volume of patients suffering from MSDs.
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