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Purpose: Musculoskeletal (MSK) disorders are a leading global cause of disability and healthcare utilization. In Saudi Arabia, the 
referral behaviors of primary care physicians (PCPs) for MSK management remain underexplored. This study aims to investigate 
referral patterns and awareness of prognostic stratification tools among primary-care physicians managing musculoskeletal conditions 
in Riyadh, Saudi Arabia.
Methods: A web-based cross-sectional survey of 283 PCPs in Riyadh, Saudi Arabia, assessed demographic variables, MSK case
loads, referral frequencies to physiotherapy, specialist, and radiology services, satisfaction with existing pathways, and familiarity with 
stratified-care tools (eg, Keele STarT MSK). Associations between the healthcare sector and referral behaviors were examined using 
chi-square (χ2) tests with Cramér’s V, and binary logistic regression was conducted to identify independent predictors of physiotherapy 
referral frequency. Open-ended responses were analyzed thematically.
Results: Most respondents (61.8%) were male and worked in government sectors. Physiotherapy referrals were infrequent (37.8% 
rarely referred), with significant sectoral differences (p < 0.001). Over half (53.4%) were unfamiliar with prognostic tools, while 
18.4% reported occasional use. Barriers included lack of electronic integration (28%), unclear guidelines (27%), and time constraints 
(24%). Physicians recommended clearer referral criteria, electronic medical record (EMR) linked digital pathways, and interprofes
sional education. Multivariable binary logistic regression identified MSK caseload and senior registrar rank as significant independent 
predictors of more frequent physiotherapy referral. Physicians seeing 3–5 patients daily (OR = 11.597, 95% CI: 2.202–61.085, 
p =0.004) and senior registrars compared with consultants (OR = 2.857, 95% CI: 1.420–5.746, p =0.003) showed the highest odds of 
more frequent referral.
Conclusion: Referral practices for MSK conditions among Saudi PCPs remain inconsistent and largely uninformed by evidence- 
based stratification tools. These findings suggest that enhancing multidisciplinary collaboration, training, and digital integration within 
EMRs may help align referral behavior with best practices and support Saudi Vision 2030 health system reforms. Future research 
should evaluate implementation strategies for these improvements within the Saudi primary care context.
Keywords: primary care physicians, physiotherapy referral, musculoskeletal disorders, stratified care, multidisciplinary healthcare, 
Saudi Arabia

Introduction
Musculoskeletal (MSK) disorders are among the leading global contributors to disability, pain, and healthcare utilization, 
accounting for nearly one-fifth of all years lived with disability (YLDs) worldwide.1–3 If not identified and managed 
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early, MSK conditions often progress into chronic pain syndromes characterized by persistent pain, physical dysfunction, 
and psychological distress,4 which significantly degrade quality of life.5,6 While also increasing the economic burden on 
health systems.7

Primary care physicians (PCPs) play a central role in the initial management of MSK complaints, often serving as the 
first point of contact for affected individuals.8–11 Physiotherapy is widely recognized as a core component of MSK care 
due to its emphasis on functional restoration, patient self-management, and non-pharmacological interventions.12,13 

However, referral patterns from PCPs to physiotherapy services remain inconsistent across and within countries, often 
shaped by clinical familiarity, institutional policies, and service accessibility.14,15

In Saudi Arabia, the burden of MSK conditions has risen sharply in recent decades, reflecting regional demographic 
transitions, sedentary lifestyles, and higher occupational and postural demands.16,17 High prevalence rates have been 
reported among healthcare workers, schoolteachers, and postpartum women.18–22 Nevertheless, limited data are available 
on how MSK patients are triaged within Saudi primary care settings, particularly regarding referral decisions between 
physiotherapy, specialist consultation, and diagnostic imaging.

Globally, clinical tools, such as prognostic risk stratification instruments, have been integrated into MSK care to guide 
early management, reduce chronicity, and improve patient outcomes.23–25 These tools help clinicians identify patients at 
high risk of poor outcomes and support targeted interventions tailored to risk severity and psychosocial factors.26–28 

Their integration into referral pathways has improved patient outcomes, such as pain and disability.28,29 Moreover, 
prognostic stratification tools provide clinicians with a structured framework for tailoring treatment intensity to 
individual patient risk profiles, thereby improving clinical decision-making and rehabilitation outcomes.14,30 

Stratification tools have low adoption despite their proven benefits, a challenge that is being explored internationally.30 

Yet uptake in Saudi primary care remains largely unexplored. Furthermore, referral behavior is not only a clinical 
decision; it is often influenced by systemic factors such as service availability, waiting times, digital infrastructure, 
communication between providers, and the clarity of referral guidelines.29 In fragmented health systems like Saudi 
Arabia’s, where public, semi-governmental, and private sectors operate concurrently, institutional disparities can lead to 
widely variable referral practices.31,32 Although initiatives are underway to improve digital integration and care 
coordination under the national “Vision 2030” reform agenda, data on how these systemic shifts impact MSK referral 
behaviors in primary care remain limited.

To date, evidence on physiotherapy referral behaviors among primary care physicians in Saudi Arabia remains 
limited. Referral patterns have been documented in high-income Western settings.11,14 The Saudi context — character
ized by a fragmented three-sector health system, variable availability of physiotherapy, and limited integration of 
electronic referral pathways — has received little systematic attention. In particular, no study has examined whether 
familiarity with validated MSK prognostic stratification tools influences referral decisions among Saudi PCPs, nor 
whether the healthcare sector, independent of physician-level characteristics, predicts referral frequency. This knowledge 
gap is especially relevant given Saudi Arabia’s ongoing Vision 2030 health reforms, which aim to strengthen primary 
care capacity and promote evidence-based MSK management. Addressing this gap may inform targeted training 
initiatives, support the development of national referral guidelines, and provide an evidence base for digitally integrated 
referral pathways within the Saudi primary care system.

Therefore, this study aims to assess physiotherapy referral patterns among primary care physicians in Saudi Arabia, 
focusing on sectoral differences, perceived barriers, and familiarity with prognostic tools.

Study Objective
To assess the current referral practices of primary care physicians for musculoskeletal conditions in Riyadh, Saudi 
Arabia, this study investigates the frequency of physiotherapy referrals, the extent of awareness and use of stratification 
tools (such as Keele STarT MSK), and the system-level barriers influencing these decisions.

Research Questions

Question 1: What are the current referral practices of primary care physicians for MSK conditions in Riyadh?
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Question 2: What was the level of awareness and utilization of MSK risk stratification tools, particularly the Keele STarT 
MSK tool, among PCPs?

Material and Methods
Study Design
A cross-sectional web-based survey design guided by STROBE (Strengthening the Reporting of Observational Studies in 
Epidemiology)33 (Supplementary Table 1, and CHERRIES (Checklist for Reporting Results of Internet E-Surveys)34 

(Supplementary Table 2) reporting frameworks. The survey aimed to collect both quantitative and qualitative data on 
referral practices for patients with MSK conditions among PCPs in Riyadh, Saudi Arabia.

Participants
Eligible participants included licensed family physicians, general practitioners, or resident medical officers currently 
providing adult MSK primary care in Riyadh. Physicians not involved in direct MSK care or those in training without 
independent caseloads were excluded.

Study Setting
Eligible physicians worked in one of the three major healthcare sectors: Ministry of Health (MOH) primary health-care 
centers, other government sectors (eg., military, university, and semi-government hospitals), and private clinics were 
recruited.

Sampling Strategy and Sample Size
A convenience sampling approach with purposive elements was used, aiming to recruit participants across all three 
healthcare sectors. The survey was distributed through open professional networks, including institutional Email lists, 
professional WhatsApp groups, and social media platforms. Based on official data indicating 1,583 licensed family 
medicine physicians in Riyadh,35 a minimum sample size of 309 was calculated using Cochran’s formula with the finite 
population correction.36 Although the achieved sample of 283 fell marginally below the calculated minimum of 309, post 
hoc power estimation indicated adequate power (>0.80) for the primary chi-square comparisons, given the observed 
effect sizes (Cramér’s V range: 0.18–0.38). This shortfall represents a minor constraint on generalizability rather than 
a critical limitation of internal validity. Ultimately, 283 valid responses were received. As the precise number of 
physicians who received the invitation could not be determined, an exact response rate could not be calculated. This 
open dissemination approach carries a potential risk of selection bias, as physicians more engaged with professional 
networks may have been overrepresented, and this is acknowledged as a study limitation.

Survey Instrument Development
A structured, self-administered online survey was developed to investigate primary care physicians’ referral behaviors for 
MSK conditions. The questionnaire comprised 25 items grouped into six thematic sections: (1) consent and eligibility 
screening, (2) demographic information, (3) knowledge and familiarity with MSK clinical decision-making tools, (4) 
attitudes and satisfaction with current referral systems, (5) clinical practice, referral behaviors, and system-level barriers, 
and (6) optional contact information. Referral frequency categories (<10%, 10–30%, 31–60%, >60%) were selected to 
capture clinically meaningful thresholds that distinguish rare, occasional, moderate, and frequent referral practices, 
enabling descriptive comparisons across physician groups. The survey was pilot-tested and refined based on participant 
feedback to ensure clarity and content validity. It was disseminated electronically via Google Forms, and all responses 
were collected anonymously. The full survey instrument is provided as Supplementary Figure 1.

Pilot Study Results
A pilot test was conducted with 16 PCPs purposively selected to represent all three healthcare sectors (MOH n=7, other 
government n=5, private n=4), including a mix of professional ranks, consultants, senior registrars, and registrars. No 
residents participated in the pilot to ensure responses reflected independent clinical experience. The pilot evaluated 
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clarity, usability, and content validity. Participants reported an average survey completion time of seven minutes, with 
most rating it as “clear” or “very clear.” Revisions were made to improve item clarity and relevance, including merging 
overlapping items and adding “chronic pain” as a referral reason. The survey was then finalized for full deployment. 
Although Cronbach’s alpha was not calculated due to the exploratory nature of the survey, face validity was confirmed 
through expert review.

Survey Reporting
The web-based survey is reported in accordance with CHERRIES. We report participation and completion rates and 
describe measures taken to ensure data integrity (time-to-complete threshold, timestamp, and demographic pattern 
checks). Technical measures to prevent duplicate entries (cookies/login/IP) were not implemented at collection and are 
acknowledged as a limitation.

Data Quality and Bias Control
The questionnaire included adaptive logic to reduce random responses to minimize potential bias. Because the survey 
was distributed through open professional channels (e-mail, QR codes, and social media groups), technical restrictions 
such as IP filtering or limiting one response per ID were not applied. However, post-hoc validation procedures were 
implemented to ensure data integrity. These included: (1) cross-checking for duplicate timestamps and identical 
demographic profiles (eg., gender, professional rank, and years of experience); (2) Responses completed in less than 
three minutes were excluded, as this threshold represented less than half the mean completion time observed during the 
pilot study (mean = 7 minutes), and was considered insufficient to allow accurate and thoughtful completion of all 25 
items; and (3) examining internal consistency between related items (eg., years in practice aligned with current clinical 
rank). No duplicate or invalid entries were identified, and all 283 submitted responses met the inclusion criteria and were 
retained for analysis.

Outcomes & Denominators
Items regarding tool familiarity and use were answered by a subset of respondents who indicated awareness of any 
decision tool; therefore, denominators for those tables reflect the number of respondents to those specific items. Primary 
analyses use item-specific denominators; we avoid extrapolating subset percentages to the full sample.

Data Collection Procedure
Data were collected from May to September 2025 using Google Forms. All responses were collected anonymously.

Ethical Considerations
This research was approved by the Institutional Review Board (IRB) of King Saud University (Approval Number: E-25- 
9743). Informed consent was obtained electronically before participation. All responses were anonymized, and data were 
securely stored in password-protected files.

Data Analysis
Quantitative data were analyzed using IBM SPSS Statistics version 31 (IBM Corp., Armonk, NY, USA). Descriptive 
statistics (frequencies, percentages, means) were calculated for participant characteristics and referral behaviors. 
Bivariate associations between referral patterns and independent variables (eg., healthcare sector, professional rank) 
were assessed using χ2-tests. Effect sizes were calculated with Cramér’s V, where 0.10–0.19 indicates a small effect, 
0.20–0.39 a moderate effect, and ≥ 0.40 a large effect.37 Additionally, multivariable binary logistic regression was 
performed using the Enter method, with all predictor variables entered simultaneously to identify independent predictors 
of physiotherapy referral frequency. The outcome variable was dichotomized as rare referral (<10% of MSK cases; 
coded 0) versus more frequent referral (≥10%; coded 1). Independent variables included the healthcare sector, profes
sional rank, years of experience, and MSK case load. Results are reported as odds ratios (ORs) with 95% confidence 
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intervals (CIs) and Wald statistics. Open-ended responses were analyzed thematically through inductive coding to 
identify main categories related to system-level barriers and physician recommendations.

Results
Demographic Characteristics
A total of 283 physicians participated in the survey. Most respondents were male (61.8%) and Saudi nationals (74.6%). 
Nearly half were consultants (47.3%), followed by senior registrars (26.9%), registrars (18.4%), and residents (7.4%). In 
terms of practice experience, the largest groups reported 1–5 years (39.9%) or 6–10 years (34.6%) of clinical practice. 
Regarding healthcare sectors, 45.9% of the respondents worked in other government institutions (including military, 
university, specialist hospital, etc)., 33.9% in the Ministry of Health (MOH), and 20.1% in private practice (Table 1).

Clinical and Referral Practices
MSK Caseload and Referral Patterns
Most physicians saw 1–2 MSK patients daily (55.5%), while 35.0% saw 3–5 patients, and only 4.6% more than five. 
Referrals to physiotherapy were generally infrequent: 37.8% rarely referred (<10% of cases) and 48.8% referred only in 
10–30% of cases. (Figure 1) Referrals to specialist clinics followed a similar pattern, with 52.7% referring in 10–30% of 
cases, while only 2.1% referred “very often”. (Figure 2) On the other hand, referrals to radiology were more common, 
with nearly half (49.8%) referring in 10–30% of cases and 29.3% in 31–60% (Figure 3).

Table 1 Demographic Characteristics of 
Participants (N = 283)

Variable Category N %

Gender Male 175 61.8

Female 108 38.2

Nationality Saudi 211 74.6

Non-Saudi 72 25.4

Professional Rank Consultant 134 47.3

Senior Registrar 76 26.9

Registrar 52 18.4

Resident 21 7.4

Years in Practice < 1 year 25 8.8

1–5 years 113 39.9

6–10 years 98 34.6

11–20 years 42 14.8

> 20 years 5 1.8

Healthcare Sector MOH 96 33.9

Private 57 20.1

Other Government 130 45.9

Notes: The table presents gender, nationality, professional rank, 
years in practice, and distribution of healthcare sectors among 
surveyed physicians. 
Abbreviations: MOH, Ministry of Health; N, number of physicians.
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Associations Between the Health Sector and Referral Patterns
Chi-square analyses showed no significant differences in MSK caseloads across healthcare sectors (p = 0.055) (Figure 4). 
However, referral practices varied notably between healthcare sectors. Physiotherapy referrals were significantly more 
common in other governmental sectors (χ2(6) = 30.38, p < 0.001), while physicians in the private sector were more likely 
to refer patients to specialist clinics regularly (χ2(6) = 21.72, p = 0.001). Additionally, referrals to radiology were 
disproportionately higher in other governmental sectors (χ2(6) = 41.03, p < 0.001), highlighting sector-specific differ
ences in referral decision-making patterns. MSK caseload was also significantly associated with physiotherapy referral 
frequency (χ2(3) = 19.268, p <0.001, Cramér’s V = 0.261), with physicians reporting higher daily MSK caseloads being 
more likely to refer patients to physiotherapy (Table 2 and Figure 5).

Figure 1 Bar chart of the percentage of musculoskeletal (MSK) referrals to physiotherapy among primary care physicians.

Figure 2 Bar chart of the percentage of musculoskeletal (MSK) referrals to specialist clinics among primary care physicians.
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Familiarity and Use of Prognostic Tools
Over half of respondents (53.4%) were unfamiliar with prognostic or stratification tools in MSK care. Another 28.3% 
were aware of them but not using them, and only 18.4% reported occasional or regular use.

Figure 3 Bar chart of the percentage of musculoskeletal (MSK) referrals to radiology among primary care physicians.
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Figure 4 Bar chart of the distribution of daily musculoskeletal (MSK) caseloads across different healthcare sectors. 
Abbreviations: MSK, Musculoskeletal; MOH, Ministry of Health.
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Among those reporting the use of such tools, the Keele STarT MSK Tool (21.5%) and STarT Back Tool (16.5%) were 
mentioned, alongside general measures such as the VAS (16.5%). Reported barriers included lack of electronic integra
tion (28.0%), absence of guidelines (27.1%), and time constraints (24.3%). Moreover, a total of 44.5% of physicians 
reported using guidelines or tools in their clinical practice, whereas 55.5% indicated that they did not (Table 3).

Satisfaction with Referral Systems and Communication
Just over half of physicians (51.6%) reported being satisfied with PT referrals, while 39.9% felt neutral, and 8.5% were 
dissatisfied. For specialist referrals, 52.3% were satisfied, 41.7% felt neutral, and 6.0% were dissatisfied. Importantly, 
most respondents (67.1%) believed the system only “rarely” or “sometimes” met patient needs, with MOH physicians 
significantly more likely to report inadequacy compared to private sector physicians (χ2 (6) = 15.25, p =0.018). 

Table 2 Association Between the Healthcare Sector and Referral 
Practice

Variable Χ2 P-value Cramér’s V (95% CI)

MSK Caseload × Sector 12.31 0.055 0.18 (0.06–0.30)

MSK Caseload × PT Referral 19.268 <0.001 0.261 (0.15–0.37)

Referral to Physiotherapy 30.38 <0.001 0.33 (0.21–0.46)

Referral to Specialist Clinics 21.72 0.001 0.28 (0.15–0.40)

Referral to Radiology 41.03 <0.001 0.38 (0.26–0.49)

Notes: The table reports chi-square values, p-values, and Cramér’s V effect sizes for sectoral 
differences in MSK caseloads and referral patterns to physiotherapy, specialist clinics, and 
radiology. 
Abbreviations: MSK, musculoskeletal; CI, confidence interval.

0% 10% 20% 30% 40% 50% 60% 70% 80%

Referral to Radiology

Referral to Specialist Clinic

Referral to Physiotherapy

Percentage  of respondents (%)

Other Governmental

Private

MOH

Figure 5 Clustered bar chart of the percentage of MSK patients referred to physiotherapy, specialist clinics, and radiology across healthcare sectors. 
Abbreviations: MSK, Musculoskeletal; MOH, Ministry of Health.
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Communication between primary care physicians and specialists was also an issue: nearly half (49.1%) rated commu
nication as “poor” or “needs improvement,” with significant variation across sectors (χ2 (6) = 16.41, p =0.012) (Table 4).

Factors Influencing Referral Decisions
Physicians most referred patients to PT due to chronic pain (31.9%) or functional limitations (32.0%) (Figure 6). 
Decision-making was shaped by the availability of PT services (27.1%), condition severity (23.9%), and knowledge of 
PT benefits (21.8%), with patient preference and insurance considerations being less influential (Table 5).

Table 3 Clinical Practice and Referral Patterns of 
Participants (N = 52*)

Tool/Challenge: N % 95% CI

Keele Start MSK Tool 17 21.5 13.7–32.0

Start Back Tool 13 16.5 9.8–26.1

Visual Analog Scale 13 16.5 9.8–26.1

Oswestry Disability Index 5 8.9 3.7–19.6

Locally Adapted Tool 7 8.9 4.0–18.5

Not Sure of Name 24 30.4 20.8–42.0

Barriers:

Lack Of Training 17 15.9 10.1–24.3

Lack Of Time 26 24.3 16.8–33.6

No Institutional Guidelines 29 27.1 19.3–36.7

Belief Tools Are not Useful 4 3.7 1.3–9.8

Not Integrated In EMR 30 28.0 20.0–37.6

Notes: The table lists the specific tools used, their frequencies of 
use, and the reported barriers to implementing clinical decision 
tools in MSK practice. *Respondents could select more than one 
tool/barrier; therefore, percentages do not sum to 100%. N=52 
reflects the number of physicians who reported using at least one 
clinical decision tool. 
Abbreviations: N: number of physicians; MSK, musculoskeletal; 
CI, confidence interval; EMR: electronic medical records.

Table 4 Clinical Practice and Referral Patterns of Participants (N = 283)

Variable Category N %

Satisfaction – referral to PT Very satisfied 49 17.3

Satisfied 97 34.3

Neutral 113 39.9

Dissatisfied/Very dissatisfied 24 8.5

Satisfaction – referral to specialty Very satisfied 50 17.7

Satisfied 98 34.6

Neutral 118 41.7

Dissatisfied/Very dissatisfied 17 6.0

(Continued)
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Five hundred sixty-four responses identified key barriers in the referral system. The most common challenge was long 
waiting times for specialist or physiotherapy appointments (38.3%), followed by unclear referral guidelines or digital 
pathways (25.5%), and patient reluctance or poor compliance with referrals (17.2%). Limited access to MSK services 
was reported by 10.6%, while insurance or cost-related issues were noted by 8.0%. Only 0.4% mentioned “other” issues 
(Table 6).

Physicians’ Suggestions for Enhancing Referral and Decision-Making
Thematic analysis revealed that physicians consistently called for structural improvements in the referral process. The 
most common recommendation was the establishment of clear clinical referral guidelines (38%), followed by digital 
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Severe  pain Chronic pain Functional limitations Poor response to
treatment
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Figure 6 Bar chart of the percentage of primary reasons for referral to physiotherapy among primary care physicians.

Table 4 (Continued). 

Variable Category N %

Referral system meets needs Rarely 32 11.3

Sometimes 145 51.2

Often 61 21.6

Always 45 15.9

CommunicationPCPs ↔ Specialists Poor/Needs improvement 139 49.1

Adequate/Excellent 144 50.9

Notes: The table summarizes satisfaction levels, perceived adequacy of referral systems, and 
ratings of communication between PCPs and specialists. 
Abbreviations: N: number of physicians; PT, physiotherapy; PCPs, primary care physicians.
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solutions integrated with EMRs (26%). Respondents also highlighted the importance of improving service access and 
appointment systems (24%), education and training for physicians and patients (19%), stronger interprofessional 
collaboration (14%), and insurance/policy reforms (12%) (Table 7 and Figure 7).

Multivariable Binary Logistic Regression
A multivariable binary logistic regression was conducted to identify independent predictors of physiotherapy referral 
frequency, with referral dichotomized as rare (<10%; coded 0) versus more frequent (≥10%; coded 1). All 283 
participants were included with no missing data. The overall model was statistically significant (χ2(12) = 38.695, 
p <0.001) and demonstrated acceptable calibration (Hosmer–Lemeshow χ2(8) = 6.634, p =0.577). The model explained 
17.4% of variance in referral frequency (Nagelkerke R2 = 0.174) and correctly classified 66.4% of cases (Table 8).

MSK caseload was a significant predictor at the block level (p =0.022). Physicians seeing 3–5 MSK patients daily 
were approximately 11.6 times more likely to refer to physiotherapy compared with those seeing no MSK patients (OR = 
11.597, 95% CI: 2.202–61.085, p =0.004), and those seeing more than five patients daily showed similarly elevated odds 
(OR = 11.673, 95% CI: 1.475–92.368, p =0.020). Professional rank was also significant at the block level (p =0.023), 
with senior registrars being significantly more likely to refer than consultants (OR = 2.857, 95% CI: 1.420–5.746, 
p =0.003). Years of experience (block p =0.372) and healthcare sector (block p =0.154) were not significant independent 
predictors in the multivariable model.

Table 5 Reasons and Influences on Referral to Physiotherapy (N = 283)

Category Subcategory N %

Influences on Referral Decision Patient preference 128 19.3

Availability of PT services 180 27.1

Severity of the condition 159 23.9

Insurance/reimbursement issues 50 7.5

Familiarity with PT benefits 145 21.8

Other 2 0.3

Notes: The table presents the primary clinical reasons for PT referral and the key system-level or 
clinical factors influencing physicians’ referral choices. 
Abbreviations: N: number of physicians; PT, physiotherapy.

Table 6 System-Level Referral Challenges Reported by 
Physicians (Q22)

Challenge N %

Long Waiting Times 216 38.3

Lack Of Referral Guidelines/Digital Pathways 144 25.5

Patient Reluctance/Low Compliance 97 17.2

Limited Access To Services 60 10.6

Insurance/Cost-Related Issues 45 8.0

Other 2 0.4

Notes: The table summarizes the frequency of reported barriers, 
including long waiting times, lack of guidelines, patient reluctance, lim
ited service access, and insurance constraints. 
Abbreviation: N: number of physicians.
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Discussion
Referral Frequencies and Sectoral Differences
This study assessed referral behaviors of PCPs in Riyadh, Saudi Arabia, focusing on their use of physiotherapy services, 
awareness of MSK stratification tools, and systemic challenges impacting referral patterns. Physiotherapy referrals were 
notably less frequent than specialist and radiology referrals, a pattern consistent with international evidence suggesting 
PCPs in high-income countries similarly prefer imaging and specialist pathways over physiotherapy for MSK 
conditions.11,14 Physicians in governmental and academic sectors were more likely to refer to physiotherapy, while 

Table 7 Thematic Analysis of Physicians’ Suggestions for Enhancing Referral and Decision-Making

Theme Example Responses Frequency 
(Approximate)

% of Respondents

Clear guidelines and referral pathways “Provide Simple Criteria and Clear Guidelines.” 80 38%

Digital integration (EMR, e-referral) “Embed Guidelines In EMR, Digital Referral 
System.”

55 26%

Access & availability of PT services “Faster Appointments, More PT in PHC.” 50 24%

Education & training (physicians/patients) “Workshops, Orientation Sessions, Awareness.” 40 19%

Interprofessional collaboration “Better Communication with PT, 

Multidisciplinary Clinics.”

30 14%

Insurance & policy reforms “Expand Insurance Coverage, Reduce Approval 

Delays.”

25 12%

Notes: This table lists major recommendation themes, example statements, and their approximate frequencies based on open-ended responses. 
Abbreviations: MSK, musculoskeletal; EMR, electronic medical records; PT: physiotherapy. PHC: primary health center.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Clear guidelines and referral
pathways

Digital integration (EMR, e-referral)

Access and availability of
physiotherapy services

Education and training

Interprofessional collaboration

Insurance and policy reforms

Percentage of respondents (%)

Figure 7 Bar chart showing the percentage of thematic categories in physicians’ recommendations for improving MSK referral pathways and decision-making. 
Note: Frequencies represent the approximate number of times each theme was mentioned in open-ended survey responses. 
Abbreviations: EMR, Electronic Medical Record; e-referral, electronic referral; MSK, Musculoskeletal.
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private-sector PCPs preferred specialist referrals. These findings align with previous research indicating that institutional 
factors, such as internal referral structures, reimbursement schemes, and resource availability, strongly influence referral 
behaviors.8 As observed in the United States and Europe, PCPs in Riyadh tend to refer MSK patients to imaging or 
specialist clinics rather than to physiotherapy services.11,14 However, the distinction in referral preferences between 
healthcare sectors in Saudi Arabia is particularly noteworthy.

Government-sector physicians were significantly more likely to refer patients to physiotherapy, possibly because of 
easier access to such services within the system and fewer insurance restrictions.31 In contrast, private-sector physicians 
may face reimbursement barriers and patient preferences for specialist consultations, which may contribute to lower 
physiotherapy referral rates.11 These differences underscore how organizational structure, administrative procedures, and 
healthcare financing models influence clinical decision-making, particularly in mixed public-private health systems such 
as Saudi Arabia. It should be noted that observed sectoral differences may be partially attributable to unmeasured 

Table 8 Multivariable Binary Logistic Regression—Independent Predictors of Physiotherapy 
Referral Frequency (N = 283)

Predictor B SE Wald df p OR 95% CI

MSK caseload (ref = None, n=14) — block Wald χ2(3) = 9.608, p = 0.022

1–2 patients/day 1.919 0.824 5.423 1 0.020 6.812 1.355–34.242 *

3–5 patients/day 2.451 0.848 8.357 1 0.004 11.597 2.202–61.085 **

>5 patients/day 2.457 1.055 5.421 1 0.020 11.673 1.475–92.368 *

Professional rank (ref = Consultant) — block Wald χ2(3) = 9.534, p = 0.023

Senior registrar 1.050 0.357 8.662 1 0.003 2.857 1.420–5.746 **

Registrar 0.119 0.370 0.103 1 0.749 1.126 0.545–2.324 NS

Resident 0.704 0.618 1.299 1 0.254 2.022 0.603–6.786 NS

Years of experience (ref = <1 year) — block Wald χ2(4) = 4.257, p = 0.372

1–5 years 0.654 0.521 1.579 1 0.209 1.923 0.693–5.336 NS

6–10 years 0.965 0.559 2.984 1 0.084 2.625 0.878–7.846 NS

11–20 years 1.185 0.660 3.221 1 0.073 3.269 0.897–11.921 NS

>20 years 1.654 1.265 1.710 1 0.191 5.226 0.438–62.304 NS

Healthcare setting (ref = MOH) — block Wald χ2(2) = 3.744, p = 0.154

Private 0.398 0.370 1.159 1 0.282 1.489 0.722–3.071 NS

Other government 0.601 0.314 3.664 1 0.056 1.824 0.986–3.374 NS†

Model fit statistics

Overall model χ2(12) 38.695, p <0.001

Hosmer–Lemeshow χ2(8) 6.634, p =0.577 — good fit

Nagelkerke R2 0.174 (17.4% variance explained)

Classification accuracy 66.4% correctly classified

Notes: *p < 0.05 | **p < 0.01 | †Approached but did not reach significance (p =0.056). Wide confidence intervals for MSK 
caseload categories reflect the small reference group size (None: n = 14) and should be interpreted with caution. 
Abbreviations: OR, odds ratio; CI, confidence interval; SE, standard error; ref, reference category; MOH, Ministry of 
Health; NS, not statistically significant (p > 0.05).
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confounders—including physician workload, patient demographics, and institutional resource availability—that were not 
captured in the current survey. Residual confounding cannot be excluded.

Limited Familiarity and Utilization of Prognostic Tools
Despite strong evidence supporting tools such as the STarT Back Screening Tool and the Keele STarT MSK Tool,27,28 the 
low familiarity and limited implementation among Saudi PCPs remain limited — a pattern consistent with broader 
international implementation challenges. Tousignant-Laflamme et al (2022) emphasized that rehabilitation clinicians 
must master validated prognostic instruments to achieve personalized, value-based care38 Their work underscored that 
traditional diagnostic reasoning should evolve toward a prognosis-informed model that integrates biopsychosocial risk 
factors to guide stratified management. Such an approach enables clinicians to match treatment intensity with patient 
needs, thereby improving outcomes while optimizing healthcare efficiency.23 Tousignant-Laflamme et al further high
lighted that the global uptake of prognostic models such as the STarT Back and STarT MSK tools remains limited due to 
gaps in clinician training, insufficient methodological rigor, and the lack of structured implementation frameworks.38 

These barriers parallel the Saudi primary care context, where the absence of national guidelines,39 limited digital 
integration,40 and minimal emphasis on musculoskeletal stratification in medical education41 appear to hinder tool 
adoption. Embedding validated prognostic tools like the Keele STarT MSK within referral pathways could therefore 
enhance clinical decision-making, support interprofessional collaboration, and align physiotherapy practice in Saudi 
Arabia with international standards for personalized rehabilitation and value-based care.38

In the Saudi context, without clear pathways and decision aids, referral decisions may continue to be guided by 
physician intuition or institutional norms rather than evidence-based frameworks. In contrast, similar situations are 
experienced in other countries. For example, Fanaki et al established that PCPs may not embrace modern diagnostic tools 
due to workflow burden and low electronic embedding42 Moreover, Shorthouse et al reported that, in the absence of 
standardized care pathways and despite using a triage tool, clinicians frequently relied on subjective judgment and 
informal reasoning when managing musculoskeletal referrals43 Within the Saudi context, our results align with Al Asmri 
et al (2020), who emphasized that fragmented health information systems and the absence of centralized referral 
protocols limit the uptake of evidence-based practices8 Combined with our results, this underscores the potential benefit 
of standardized EMR integration and national MSK referral guidelines. Encouragingly, the majority of respondents 
expressed interest in receiving training and integrating these tools digitally, highlighting a promising opportunity for 
targeted educational and technological interventions.

Satisfaction with Referral Systems and Communication
Saudi PCPs’ care plan decisions are influenced by their satisfaction with the existing referral system. Despite reported 
satisfaction with referral processes, the majority of physicians indicated the system does not consistently meet patient 
needs — a finding that highlights a disconnect between perceived adequacy and actual performance. This finding 
resonates with existing evaluations of the Saudi health system, which frequently cite fragmented care coordination, 
limited digitization, and inadequate provider communication.8 Specifically, interprofessional communication between 
PCPs and physiotherapists or specialists was rated as poor by nearly half the respondents. These gaps may result in 
delayed referrals, inconsistent follow-up, and reduced continuity of care. In contrast, health systems in countries such as 
the United Kingdom have demonstrated improved outcomes with centralized digital referral systems and stronger 
communication protocols.14

Saudi Arabia’s national Vision 2030 healthcare reform aims to digitize health services and promote integrated care. 
Our findings suggest that such reforms may benefit from including interoperable referral systems and structured 
communication platforms, particularly for MSK care.

Barriers to Physiotherapy Referral
Referral decisions were shaped by both clinical factors — principally chronic pain and functional limitation — and 
system-level influences, including service availability and familiarity with physiotherapy benefits.
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The most frequently reported barrier was long waiting times for physiotherapy or specialist appointments. Similarly, 
Al-Abbad and Madi affirm that long wait times hinder the effectiveness of referral systems in the Middle East.9 Other 
barriers included the lack of referral guidelines, limited access to physiotherapists in certain facilities, and fragmented 
digital systems. These findings reflect international concerns about delayed MSK referrals, particularly in resource- 
constrained settings. This aligns with international evidence indicating that organizational and system-level barriers, 
including inconsistent referral guidelines, limited streamlined access routes, and limited professional autonomy for 
physiotherapists, often impede MSK care pathways. For example, Babatunde et al (2020) found that triage/self- 
referral models are frequently hampered by “procedural and administrative issues” across diverse health systems44 

These findings suggest that Saudi PCPs do not oppose physiotherapy referrals but rather practice in environments that 
may limit or disincentivize them. Addressing these structural barriers may help enable timely, evidence-based MSK care.

Physician Decision-Making and Referral Influences
Saudi PCPs are motivated by varying factors to make physiotherapy referrals. Our results showed that PCPs are more 
likely to make physiotherapy referrals based on service availability, condition severity, familiarity with physiotherapy 
benefits, and patient preference. In particular, PCPs have more incentives to make physiotherapy referrals if they are 
convinced that those services are available and that patients’ conditions warrant a referral. These findings suggest that 
administrative, operational, and finance-related factors may play an important role in PCPs’ referral decisions.18 

Furthermore, we showed that Saudi PCPs consider chronic pain and functional limitation as the core elements when 
making referral decisions. This finding clarifies the above observation that PCPs consider the severity of the condition 
when referring patients for physiotherapy. While these observations show that the Saudi referral system is largely 
reactive, they also affirm that PCPs consider patients’ needs. Comparatively, the situation in other international countries 
is based on early referrals to prevent chronicity and unnecessary healthcare costs.45,46 Specifically, the contrasting 
situation is that physiotherapy referrals can boost health outcomes.46 Since the findings established that Saudi PCPs make 
referrals based on familiarity with physiotherapy benefits, preventive measures can be boosted through targeted training 
on MSK conditions.

Multivariable Regression
Multivariable regression analysis identified MSK caseload as the most significant independent predictor of physiotherapy 
referral frequency. Physicians managing 3–5 patients daily have odds ratios of over 11 times higher than those reporting 
no MSK caseload. This result makes clinical sense — increased exposure to MSK conditions likely encourages 
familiarity with physiotherapy indications, established referral habits, and confidence in non-pharmacological treatment 
options. While prior studies have used regression to examine predictors of physiotherapy referral, these have largely 
focused on patient-level characteristics such as insurance type, diagnostic subgroup, and demographics.11 The role of 
physician-level MSK caseload volume as an independent predictor has received limited attention in the literature. 
Professional rank was the second key predictor, with senior registrars about 2.9 times more likely to refer than 
consultants. This may indicate that mid-senior physicians have developed some familiarity with physiotherapy indica
tions but have not yet adopted the more specialized referral patterns typical of consultants. Years of experience and the 
healthcare sector were not significant independent predictors after adjustment for caseload, suggesting that their initial 
associations with referral frequency could partly be due to the confounding effect of MSK exposure volume.

Physicians’ Recommendations and Implications for Policy
The open-ended responses offered several actionable recommendations. Most frequently, PCPs requested clear national 
referral guidelines and standardized clinical pathways for MSK care. Such guidelines would ensure consistency in 
referral decision-making and reduce reliance on individual discretion or sectoral norms. Physicians also strongly 
advocated digital integration, including embedding referral tools and pathways into existing EMR systems. Digital 
transformation is a cornerstone of Saudi healthcare reform, and these findings suggest that MSK care could serve as a test 
case for broader digital adoption.
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Additionally, physicians called for improved interprofessional collaboration and ongoing education about physiother
apy indications, benefits, and care models. These findings are consistent with the literature, which emphasizes the 
importance of multidisciplinary MSK care and shared decision-making.26 Finally, suggested insurance and policy 
reforms—such as expanded physiotherapy coverage and reduced approval delays—reflect growing awareness among 
PCPs of the role of financing mechanisms in shaping care accessibility and equity.

Study Limitations and Future Directions
This study has several limitations. The cross-sectional design limits causal inference, and the convenience-based sample 
from Riyadh constrains generalizability to other Saudi regions or international settings. Further, the findings are based on 
self-reported data that is prone to social desirability bias. To mitigate these limitations, future studies should cover 
contextual factors within a longitudinal design. The survey instrument was developed for exploratory purposes and did 
not undergo formal psychometric reliability testing (eg., Cronbach’s alpha). This represents a limitation of the current 
instrument; future studies should employ validated tools or conduct a full reliability assessment prior to administration. 
Furthermore, the absence of technical duplicate-entry controls (such as IP filtering or login-based restrictions) is 
acknowledged as a methodological limitation, although post-hoc data quality checks identified no duplicate or invalid 
entries. Additionally, the regression analyses partially account for measured covariates; however, residual confounding 
from unmeasured variables such as physician workload, patient case mix, and institutional protocols cannot be excluded.

The wide confidence intervals observed for MSK caseload categories reflect the small reference group size (n = 14 for 
“no MSK patients”), and these estimates should be interpreted with appropriate caution.

Conclusion
This study provides a comprehensive examination of physiotherapy referral practices for MSK conditions among PCPs in 
Riyadh, Saudi Arabia. Despite the rising burden of MSK disorders, physiotherapy referrals remain relatively infrequent 
and are influenced by the healthcare sector, professional rank, and the limited use of evidence-based tools. These findings 
should be interpreted in the context of the study’s cross-sectional design, self-reported data, and convenience-based 
sampling, which limit causal inference and generalizability beyond the Riyadh setting. Physicians working in govern
ment institutions were more likely to refer to physiotherapy, while private-sector physicians favored specialist consulta
tions, highlighting disparities in access and administrative processes. The low awareness and adoption of prognostic 
stratification tools—such as the Keele STarT MSK Tool—reflect a critical gap between evidence and practice. Systemic 
challenges, including long waiting times, fragmented referral pathways, and poor interprofessional communication, 
further compound delays in optimal MSK care. To improve referral quality and patient outcomes, national reforms 
may benefit from prioritizing the development of standardized clinical guidelines, the integration of decision-support 
tools into EMRs, and targeted training for PCPs on evidence-based MSK management. Strengthening digital infra
structure and expanding physiotherapy availability across all sectors may also help to address current disparities.

Future research should explore implementation strategies for digital referral systems and evaluate their impact on 
access, efficiency, and patient outcomes. Addressing these gaps will be key to delivering timely, equitable, and effective 
MSK care in Saudi Arabia’s evolving healthcare landscape.
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