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Background:  Musculoskeletal disorders are one of the most common health issues often 
managed at the level of primary health care. Enabling physical therapists to be first-contact 
practitioner for patients with musculoskeletal disorders could improve patient access, expedite 
management, enhance outcomes and reduce costs. However, this role requires a high level of 
musculoskeletal knowledge and the ability to detect red flags.  Objectives:  To assess and 
compare the musculoskeletal knowledge and abilities to identify red flags between physical 
therapists and primary care physicians (PCPs). Methods:  A cross-sectional study was 
undertaken using an electronic survey assessed participants’ musculoskeletal knowledge and 
ability to identify red flags. Study participants included physical therapist and PCPs practicing 
at Ministry of Health hospitals and/or primary care centers in Riyadh, Saudi Arabia. Results:  A 
total of 60 physical therapists and 76 PCPs participated. Good knowledge levels (total score ≥ 
75%) were found for 7% of physical therapists compared to 18% of PCPs, and moderate 
knowledge levels (total score 60-75%) were found in 70% of physical therapists compared to 
62% of PCP participants (P=.003). Conclusion:  Physical therapists and PCPs demonstrated an 
overall moderate level of musculoskeletal knowledge and the ability to identify red flags. The 
results suggest that with further education on red flags identification, physical therapists in 
Saudi Arabia could potentially act as first-contact practitioners for patients with 
musculoskeletal conditions. 

Keywords: Musculoskeletal knowledge, red flags, physical therapists, primary care physicians, 
Saudi Arabia. 

Introduction 

Musculoskeletal disorders are one of the most 
common health problems worldwide, affecting 20-
30% of people globally and leading to significant 

disability (WHO, 2022). The prevalence of these 
disorders varies by age and 20-30%, but they 
consistently contribute to years lived with disability.  
In many countries, individuals with 
musculoskeletal conditions can self-refer for 
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physical therapy, making physical therapists (PTs) 
first-contact health care practitioners (Crout et al., 
1998; Piano et al., 2017). Studies have shown direct 
access to physical therapy for musculoskeletal 
disorders is effective, safe and beneficial in terms 
of health care cost and patient satisfaction (Crout 
et al., 1998, Demont et al., 2019).   

In Saudi Arabia, musculoskeletal conditions rank 
among the top 10 contributors to disability (Vos et 
al., 2016). Traditionally, these cases are managed 
by Primary Care Physicians (PCPs), with PTs 
providing care only after a referral (Asmri et al., 
2019; Saudi Ministry of Health, 2017; Al-Sobayel et 
al., 2014; Al-Abbad and Madi, 2020). However, 
integrating PT services at the primary level could be 
beneficial (Al-Abbad and Madi, 2020). 

The Saudi Arabian government has prioritized 
healthcare development, recently making PT and 
rehabilitation services available at some primary 
healthcare centers (Okaz newspaper, 2019). This 
change could facilitate PTs first-contact 
practitioners for musculoskeletal conditions, 
especially given the increasing number of PT 
graduates and the relative scarcity of primary care 
physicians (Saudi Ministry of Health, 2020). This 
integration could lead to easier access, earlier 
management, and reduced load on PCPs, resulting 
in better outcomes and lower costs (Saudi Ministry 
of Health, 2017). 

To serve effectively as first-contact practitioners, 
PTs must possess core competencies, including 
medical assessment knowledge, the ability to 
identify red flags, and a broad knowledge base 
(Langridge, 2019; Suckley, 2012). Previous studies 
suggested that experienced PTs have 
musculoskeletal knowledge comparable to PCPs 
(Childs et al., 2005; and Jette et al., 2006). However, 
there may be deficiencies in their ability to identify 
and respond correctly to red flags (Ferguson et al., 
2015 and Ladeira, 2016). In Saudi Arabia, PTs have 
shown a fair to moderate ability to differentiate 
mechanical low back pain from serious pathologies 
(Moslem, Alrwaily, & Almarwani, 2020). 

Objectives: To date, no studies in Saudi Arabia have 
assessed PTs’ knowledge of musculoskeletal 
conditions and their ability to identify red flags. 
Therefore, the objective of this study is to fill that 
gap by assessing and comparing the knowledge and 
abilities of PTs and PCPs in this regard.  

Methods 

Study Design and Setting 

A cross-sectional study using an electronic survey 
was conducted to measure the level of 
musculoskeletal knowledge and ability to identify 
red flags among PTs and PCPs in Saudi Arabia. The 
study involved Ministry of Health hospitals with 
physical therapy services, including King Fahad 
Medical City, King Saud Medical City, Prince 
Mohammed Bin Abdulaziz Hospital, King Salman 
Hospital and Alyamamh Hospital, as well as 20 
primary care centers in Riyadh, Saudi Arabia. 
Ethical aboral was obtained from the Institutional 
Review Board (IRB) at King Saud University (KSU) 
and King Fahad Medical City (KFMC). An electronic 
survey and consent form were then sent via email to 
eligible PTs and PCPs, and data privacy was 
ensured by anonymizing all responses before 
analysis. 

Participants 

Saudi and non-Saudi PTs working primarily with 
adult patients with musculoskeletal conditions in 
Ministry of Health hospitals in Riyadh were invited 
for participation through a letter circulated to all 
relevant departments. Heads of departments were 
contacted personally by the first author (RA). Saudi 
and non-Saudi PCPs, including family medicine 
physicians and general practitioners working in 
Ministry of Health primary care centers involved in 
the management of adult patients with 
musculoskeletal conditions in Riyadh, were also 
invited. Students, interns, residents and non-
practicing clinicians were excluded from 
participation. 

Outcome Measure 
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 An online survey was purposely designed for this 
study based on the most recent validated 
assessment tool of musculoskeletal knowledge 
(MSK30 exam) as a reference standard (Cummings, 
Smith, Merrigan, and Leggit, 2019). This tool 
contains 30 musculoskeletal case scenarios with 
multiple-choice questions covers musculoskeletal 
knowledge, red flags, differential diagnosis and 
clinical management. Adaptations were made to 
meet the specific objectives of this study, including 
deleting clinical management and pediatric case 
questions and modifying to the questions and case 
scenarios because due to the availability of the 
original exam answers. The modified survey 
comprised 18 case scenarios, half focusing on 
participants’ knowledge of red flags and the other 
half on differential diagnoses. The survey was 
reviewed by two experts (a musculoskeletal 
physical therapy consultant and a university 
professor who was also a family medicine 
consultant, both with postgraduate degree over five 
of years of clinical experience). Based on their 
feedback, minor changes were made. A pilot study 
involving 14 participants (7 PTs, 7 PCPs) was 
conducted to seek additional feedback on the 
readability and comprehensibility of the questions, 
determine the internal consistency and reliability, 
and estimate the time needed to complete the 
survey. Based on the pilot study results, further 
changes were made, including deleting two 
questions that were the least reliable as measured 
by internal consistency. The final survey comprised 
16 case scenarios (see supplementary material).  

Sample Size 

The total number of PTs working with 
musculoskeletal disorders in the five Ministry of 
Health hospitals in Riyadh was 80. Therefore, a 
sample of 60 PT participants was determined using 
the G*power formula (confidence level = 95%, 
margin of error = 5%). The total number of PCPs 
(excluding dentists and gynecologists) in the Riyadh 
region was 1,608, with an estimated 241 working in 
primary care centers inside Riyadh city (Saudi 
Ministry of Health, 2020). A sample of 148 PCP 
participants was calculated using the G*power 

formula (confidence level = 95%, margin of error = 
5%). 

Data Analyses 

Data were extracted from the online survey 
responses, coded, and entered into the statistical 
software IBM SPSS version 22 (SPSS, Inc. Chicago, 
IL). All statistical analyses were conducted using 
two tailed tests, with a p-value of less than 0.05 
considered statistically significant. For the 16 case 
scenarios, each correct answer was scored one 
point, and a total score was calculated. Each 
participant’s total score was categorized as poor 
knowledge (less than 50% or 7 points), moderate 
knowledge (60-75% or 8-11 points), and good 
knowledge (75% or more or more ≥ 12 points). 

Descriptive analyses were performed for all 
variables. Crosstabulation was used to assess the 
distribution of knowledge and the ability to identify 
red flags according to participants’ specialty. 
Relationships between scores and other variables 
were tested using Pearson’s chi-square test and an 
exact probability test for small frequency 
distributions. An Independent Samples t-test was 
used to compare mean scores between groups 
(Plackett, 1983).  

Result 

A total of 202 participants completed the survey, 
with 136 (68%) deemed eligible and 66 excluded for 
not meeting the eligibility criteria. The eligible 
participants included 60 (44%) PTs and 76 (56%) 
PCPs, divided into 43 family medicine physicians 
and 33 general practitioners. Table 1 summarizes 
the personal characteristics and work-related data 
of the participants.    

Significant differences were observed between the 
groups regarding age, gender and nationality. More 
PTs participants worked in government hospitals, 
while more PCPs worked in primary health care 
centers (P = 0.001). PTs reported seeing a 
significantly higher percentage of patients with 
musculoskeletal conditions weekly compared to 
PCPs (P = 0.001).  
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Main outcomes 

Figure 1 illustrates the distribution of total survey 
scores among the 60 PT and 76 PCP participants. 
The mean score for both groups was 6, with PTs 
scoring between 2 and 15 and PCPs between 2 and 
16. 

Significant differences were noted in the correct 
identification of answers between the groups, with 
PCPs performing better on the red flags case 
scenarios (questions 2, 3, 11, 14; P = 0.001). 
Conversely, PTs correctly identified more answers 

for certain differential diagnosis case scenarios 
(questions 8, 9, 12; P < 0.023). Table 2 provides the 
number and percentage of correct responses for 
each of the 16 case scenarios by group. 

When categorized total scores into poor, moderate, 
or good knowledge levels, the majority of both 
groups fell into the moderate knowledge category, 
with no significant difference between them 
(P=.415).  However, a higher percentage of family 
medicine physicians demonstrated good 
knowledge levels compared to general 
practitioners and PTs (P = 0.003) (Figures 2 and 3). 

Table 1: Personal characteristics, qualifications, and work information for the 136 participants 

  Total 
N=136 

Physical Therapists 
N = 60 

Primary Care Physicians 
N = 76 

P Value 

  N % N % N % 

Age (years) 
      

 
< 30 56 41 31 52 25 33 

0.086 30 - 40 59 43 21 35 38 50 
> 40 21 15 8 13 13 17 

Gender       
 

Male 66 49 16 27 50 66 
0.001* 

Female 70 52 44 73 26 34 
Nationality        

Saudi 107 79 54 90 53 70 
0.004* 

Non-Saudi 29 21 6 10 23 30 
Qualification 

Bachelor or equivalent 108 79 52 87 56 74 
0.038*# Masters or equivalent 21 15 8 13 13 17 

Ph.D. or equivalent 7 5 0 0 7 9 
Country where you trained 

Saudi Arabia 106 78 56 93 50 66 
0.001* Arabian country 14 10 0 0 14 18 

Others 16 12 4 7 12 16 
Work setting 

Governmental hospital 65 48 55 92 10 13 
0.001* 

Primary health care center 71 52 5 8 66 87 
Clinical experience (years)       

< 1 22 16 5 8 17 22 
0.016* 01-Feb 45 33 16 27 29 38 

03-May 29 21 18 30 11 15 
Percentage of people with MSK 
conditions usually seen weekly 

      

< 30 52 38 6 10 46 61 
0.001*# 30 - 60 48 35 20 33 28 37 

> 60 36 27 34 57 2 3 
 0.05 (significant).     #: Exact probability test 
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Table 2: Number and percentage of correct 
responses for each of the 16 survey questions 
according to group 

Q# 
Overall 
N=136 

Physical 
Therapist 

N=60 

Primary Care 
Physicians 

N=76 
P-Value 

1 102 (75%) 39 (65%) 63 (83%) 0.017* 

2 110 (81%) 41 (68%) 69 (91%) 0.001* 

3 60 (44%) 15 (25%) 45 (59%) 0.001* 

4 62 (46%) 20 (33%) 42 (55%) 0.011* 

5 93 (68%) 44 (73%) 49 (65%) 0.27 

6 96 (71%) 47 (78%) 49 (65%) 0.078 

7 58 (43%) 27 (45%) 31 (41%) 0.622 

8 75 (55%) 44 (73%) 31 (41%) 0.001* 

9 103 (76%) 53 (88%) 50 (66%) 0.002* 

10 79 (58%) 39 (65%) 40 (53%) 0.147 

11 106 (78%) 39 (65%) 67 (88%) 0.001* 

12 69 (51%) 37 (62%) 32 (42%) 0.023* 

13 83 (61%) 41 (68%) 42 (55%) 0.121 

14 44 (32%) 9 (15%) 35 (46%) 0.001* 

15 68 (50%) 23 (38%) 45 (59%) 0.016* 

16 109 (80%) 41 (68%) 68 (90%) 0.002* 

*P < 0.05 (significant)  

 
Figure 1: Survey scores for knowledge and ability to 
identify red flags for the 60 physical therapist and 76 
PCP participants 

 
Figure 2: Knowledge level and ability to identify red 
flags among the 60 physical therapist and 76 PCP 
participants 

Figure 3: The overall knowledge score and ability to 
identify red flags between physical therapist, family 
medicine and general practitioner 

Discussion 

The aim of this study was to assess the level of 
musculoskeletal knowledge and ability to identify 
red flags among PTs and compare these findings 
with PCPs in Saudi Arabia. Overall, the majority of 
PT and PCP participants demonstrated a moderate 
level of musculoskeletal knowledge, with family 
medicine physicians outperforming both PTs and 
general practitioners. PTs were more proficient in 
differential diagnosis case scenarios but less so in 
red flags case scenarios.  

Most of previous studies have examined the level of 
knowledge between PTs and other physicians 
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primarily in cross of LBP. Our findings, however, 
contrast with those of Ross and colleagues (2014, 
2018), who reported similar knowledge levels 
between these groups in managing patients with 
LBP ( Ross et al., 2014; Ross et al., 2018). This 
discrepancy may be due to the broader assessment 
of musculoskeletal knowledge in our study 
compared to the focus on LBP in previous research. 

Family medicine physicians were capable of 
recognizing red flags, except for those specifically 
related to LBP, where both groups (PPTs and PCPs) 
showed high knowledge. This finding contradicts 
previous studies (Ladeira, 2018; Moslem et al., 
2020; De Souza et al., 2017) which reported lower 
red flag detection abilities among PTs. Differences 
in the assessment tools used make direct 
comparison challenging (De Souza, Ladeira, and 
Costa, 2017).  

Findings from the current study and previous 
research showed that PTs demonstrated a 
moderate ability to recognize signs and symptoms 
of serious medical conditions but often chose to 
continue with physical therapy rather than referring 
the patient for further medical investigations and 
deferring physical therapy interventions (Ferguson 
et al., 2015; Moslem, Alrwaily, and Almarwani, 
2020). This suggests a hesitance in referring 
patients for further investigation, potential due to 
deficiencies in screening for referral skills and 
knowledge of red flags among PTs. It is plausible 
that entry-level education might not adequately 
prepare therapists in these areas. Additionally, PTs 
may rely on physician referrals without 
independently verifying the accuracy of the 
diagnosis. For this reason, patient safety is often 
cited as the reason to maintain medical referral due 
to a perceived results association with patient self-
referral. However, other studies have showed 
positive result that contradicting this assumption 
(Babatunde et al., 2020). For example, a study in the 
UK concluded that patient self-referral to physical 
therapy within their health systems was safe and 
that PTs are competent to practice in this way 
(Bishop et al., 2021). 

Our findings underscore the need for improved 
training among first-contact practitioners, 
including PTs, to enhance their skills in differential 
diagnosis and red flags identification. It is 
recommended that undergraduate physical 
therapy training be expanded to include more 
comprehensive education on musculoskeletal 
conditions and, in particular, the screening for red 
flags. The use of red flag screening tools such as the 
Optimal Screening for Predicting Referral and 
Outcome-Review of Systems (George et al., 2018) 
may enhance patient safety. This study had a 
several limitations, including the small, 
convenience sample from Ministry of Health 
facilities in Riyadh city only. These limitations may 
impact the generalizability of our findings. Future 
research should include larger samples across 
various regions of Saudi Arabia to enhance the 
representativeness of the study population.  

Furthermore, continuous education programs 
should be considered to improve the core 
competencies of healthcare practitioners dealing 
with musculoskeletal conditions.  Future research 
could explore the impact of such programs on 
knowledge levels and patient outcomes. 

Conclusion 

This study showed a moderate level of 
musculoskeletal knowledge and ability to identify 
red flags among PTs and PCPs. Enhancing the 
competencies of these practitioners is critical to 
improve early access to rehabilitation, reduce 
waiting times, cut healthcare costs, and ultimately 
lead to better patient outcomes. 

Findings 

We found a moderate level of musculoskeletal 
knowledge and ability to identify red flags among 
PTs and PCPs.  

Clinical Implications 

Our findings underscore the need for improved 
training among first-contact practitioners, 
including PTs, to enhance their skills in differential 
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diagnosis and red flags identification as reported in 
discussion part. 
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