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ABSTRACT

Introduction: Due to shortages of general practitioners and increasing emergency department (ED) presentations for non-urgent musculoskeletal conditions (MSKDs), Advanced Physiotherapy Practice (APP) roles have been implemented internationally. However, this model remains novel in Switzerland. This study evaluated agreement in diagnosis, treatment, and discharge decisions between physiotherapists and resident physicians compared with senior physicians as the reference standard in the ED of Bethesda Hospital Basel (BSAG).

Methods: A randomized controlled trial was conducted from October to December 2023. Patients presenting musculoskeletal complaints without evidence of serious pathology were allocated to either an intervention group managed by physiotherapists or a control group receiving standard care by resident physicians. Clinical decisions from both groups were reviewed by senior physicians. Agreement was assessed using Cohen’s Kappa (κ) and Gwet’s AC1 statistics.

Results: A total of 102 patients were included (mean age 52 years, SD 16.3; 61% female; 51% with low back pain). Physiotherapists demonstrated good to excellent agreement with senior physicians for diagnosis (κ = 0.72-0.96; AC1 = 0.73-0.97) and management (κ = 0.69-0.88; AC1 = 0.71-0.89). Residents showed high agreement for diagnosis (κ = 0.85; AC1 = 0.86) and perfect agreement for management (κ = 1.00; AC1 = 1.00). No adverse events occurred. Patient satisfaction was higher in the physiotherapy group (mean 4.79 vs. 4.19/5).

Conclusion: Experienced physiotherapists demonstrated high agreement with senior physicians in diagnosing and managing MSKDs in the ED. APP appears safe and may improve patient satisfaction without increasing adverse events.
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What is already known about this topic?

• Direct Access Physiotherapy without physician referral shows comparable health outcomes, higher patient satisfaction, lower costs, and fewer return visits compared to the traditional medical model for musculoskeletal disorders.




What does the study add?

• This study confirms some of these findings and additionally identifies the necessary expertise and clinical experience required to take on this role in the musculoskeletal emergency department at Bethesda Hospital Basel.




Introduction

The FMH (Swiss Medical Association) warns of increasing gaps in basic care for the Swiss population (1). On the one hand, there is an increase in part-time work, while on the other, Switzerland is heavily dependent on foreign specialists. Almost 40% of the medical profession comes from abroad (1). Another problem is the decreasing number of general practitioners (GPs). Their density has remained at 0.8 full-time equivalents per 1,000 inhabitants for several years, which is below the recommended level of 1 (1). The authors of this paper consider the constellation of constantly rising patient numbers and the increasing shortage of specialists (2,3) to be a threat to the Swiss healthcare system. This situation is thought to contribute to prolonged waiting times for medical care in Switzerland (4). One observed consequence of this situation is an increase in consultations in emergency departments (ED) for non-urgent musculoskeletal conditions (MSKD) (5,6). EDs should primarily focus medical care on urgent and potentially life-threatening acute conditions rather than on non-urgent musculoskeletal disorders. Non-urgent musculoskeletal disorders include conditions affecting the soft tissues and surrounding structures (e.g., tendinopathy, chronic non-specific low back pain, neck pain, osteoarthritis, or myofascial pain syndromes) that do not result from an acute or instantaneous event such as a fall or slip (7). For this subgroup, a visit to a GP office or other facilities (i.e., physiotherapy with direct access) would be sufficient (8).

In response to this growing challenge, changes in basic medical care are needed, and new care models should be evaluated. In 2013, the Federal Office of Public Health (BAG) in Switzerland commissioned a study on the possible inclusion of highly qualified non-medical professionals in primary healthcare (9). Highly qualified professionals are, by definition, people who have in-depth knowledge, specific skills, and experience in a particular field (10). In general, the term refers to individuals who have formal education, advanced knowledge, and expertise in their field of work. These professionals can perform a variety of complex tasks and solve problems based on their specialized knowledge and qualifications (10).

This task shift requires an expansion of the responsibilities of non-medical healthcare professionals. These include clinical specialization, the ability to make diagnoses, order imaging, prescribe medication, and the possibility of direct access (DA) to these services (11,12). Direct access describes a healthcare model in which patients can seek assessment and management by a physiotherapist without first obtaining a referral from a medical practitioner. This approach allows physiotherapists to function as first-contact practitioners for MSKDs within their defined scope of practice (World Physiotherapy, 2019) (13). Although further training is a prerequisite for these roles, they are not regulated (9).

International literature documented the role of physiotherapy in emergency departments (ED–PT) very well. ED–PT treats MSKD with low urgency in primary as well as secondary care and plays a significant role in patient education (14). Furthermore, data from the studies by Kunz (2020) (15) and Winteler et al. (6) suggest that ED–PTs order fewer imaging examinations compared to other ED staff. Further observational data indicate that the use of ED–PT leads to shorter overall waiting times, treatment time, and length of stay in the ED (16-20). Data from various RCTs suggest that there is no difference in patient-related outcomes (18,21) or treatment costs (18,21) when ED–PT services are provided compared to those provided by physicians. An unpublished pilot study at the ED of Bethesda Hospital Basel (BSAG) showed that residents and PT achieved a high agreement in diagnosis, treatment, and discharge recommendations (i.e., management) between both parties. Taken together, these findings suggest that physiotherapists with appropriate advanced training (e.g., advanced physiotherapy practitioners—APP) could assume direct care of patients with MSKDs in the ED (6). This role would be undertaken under medical supervision, defined as the availability of senior emergency physicians for consultation, clinical oversight within established governance structures, and escalation of care in cases of diagnostic uncertainty or clinical deterioration.

To our knowledge, there are no published RCTs investigating the effect of direct care of MSKD and early physiotherapy intervention in patients with MSKD in an ED in Switzerland.

To fill this knowledge gap, the aim of this RCT was to investigate outcomes, such as agreement in diagnosis, treatment, and discharge planning (i.e., management) between physiotherapists (PTs) and resident physicians (RPs), with assessments reviewed by senior physicians (SPs) in patients with non-urgent MSKD. A secondary, exploratory objective was to examine whether the level of clinical experience and training of ED physiotherapists (ED–PTs) was associated with agreement in diagnosis, management, and discharge planning when compared with senior physicians. In addition, patient satisfaction was compared between patients managed by ED–PTs and those managed by resident physicians (usual care).



Materials and methods


Study design and settings

 We conducted a single-centre, randomized controlled feasibility trial to assess the practicality and preliminary effects of this care model. Prior to the study, a four-week pilot was conducted to assess whether the implemented procedures and workflows operated as planned and to identify any operational issues prior to full implementation of the study protocol. The study was conducted between 03.10.23 and 23.12.23 in the ED of the BSAG, Northwestern Switzerland, with the approval of the local Ethical Committee (“EKNZ – Ethikkommission Nordwest und Zentralschweiz”, Study ID: 2023-01399; Approval 03.10.2023), and was retrospectively registered in a public trial registry (NCT-07443098).

The investigators (ED–PT and RP) examined patients with MSKD who were referred by telephone via their GP or who had referred themselves. Senior physicians (i.e., attending physicians with full specialist certification and supervisory responsibility, corresponding to consultant-level physicians in the UK healthcare system) from the Bethesda Hospital supervised the entire project.



Outcomes

The primary outcome was agreements using Kappa (κ) and Gwet’s AC1 (AC1) statistics on diagnosis and follow-up recommendations between ED–PT, residents (= control group), and senior physician. The secondary outcome was patients’ satisfaction with the care that they had received, Influence of the physiotherapy treatment on symptoms (Numeric Rating Scale), and the type of applied interventions.



Selection of participants

The intervention was conducted Monday to Friday between 11:00 a.m. and 5:00 p.m. to align with periods of highest availability of APPs and senior physician supervision, and to ensure appropriate clinical governance during the initial implementation phase. This time window also corresponds to peak presentations of patients with MSKDs in the ED of BSAG, while avoiding overnight periods characterized by reduced staffing and increased clinical acuity.

Patients aged 18-79 years presenting with non-serious MSKDs were eligible for inclusion if they reported pain intensity between 3 and 7 on a 0-10 numeric rating scale (NRS), where 0 indicates no pain, and 10 indicates the worst imaginable pain. Exclusion criteria were major trauma, fracture, systemic signs (e.g., fever, profuse sweating without cause), progressive neurological deficit (i.e., severe sensory alteration or weakness), cauda equina syndrome with bladder or bowel dysfunction, progressive deterioration of the general condition, patient in severe distress (e.g., heart attack), allergic reaction with/without skin rashes, and acute mental illness (psychological condition). Patients who were unwilling/unable to give consent or not capable of making their own judgment were also excluded. Patients who met the inclusion criteria and gave their written informed consent were included.



Selection of physical therapists

Following the recommendations of Lähteenmäki et al. (22), eight physiotherapists were purposively selected by the principal investigator based on predefined eligibility criteria, including advanced musculoskeletal training, clinical experience, and practice in extended scope roles. The aim was to include physiotherapists with sufficient expertise to safely deliver the intervention while capturing variability in levels of competence and clinical experience. For exploratory subgroup analyses, physiotherapists were classified a priori based on years of clinical experience: PT_1 (>15 years), PT_2 (6-10 years), and PT_3 (4-5 years). Table 7 in the appendix shows the characteristics of the eight ED–PT. Eligibility criteria for participating physiotherapists, including professional qualifications and required clinical experience, were predefined and assessed by the principal investigator in collaboration with the head of the physiotherapy department. Two senior clinicians were involved in the assessment process, and eligibility was confirmed based on documented qualifications and employment records.

The participating physiotherapists were scheduled on a rotational basis to provide care during the intervention period.

Over a recruitment period of approximately three months, they were responsible for the initial assessment, clinical examination, and management of patients presenting with non-serious MSKDs in the ED of BSAG. Clinical supervision was conducted under the direction of the head physician of the Department of Rheumatology and Pain Medicine at Bethesda Hospital and included medical governance, oversight of clinical decision-making, and availability for escalation when required. This supervisory role was undertaken by a rheumatology specialist because, at the time of the study, responsibility for ED supervision fell under the Department of Rheumatology and Pain Medicine.



Selection of resident physicians

Resident physicians were required to have completed medical school and to have three to four years of clinical experience, including training in internal medicine, as well as a minimum of four months’ experience in an acute care setting specializing in rheumatology and pain medicine.



Procedure in the Emergency Department

In accordance with standard practice at BSAG, all patients presenting to the ED were initially triaged by an expert nurse with advanced training in intensive or intermediate care. This triage process, which is part of routine ED care, was used to identify patients requiring immediate or urgent medical attention and to direct non-urgent patients to the ED waiting area.

For this study, the triage nurse additionally screened patients for potential eligibility based on predefined inclusion and exclusion criteria. Eligibility screening was limited to identifying potentially suitable patients and did not involve clinical decision-making regarding diagnosis or management.

Patients who met the inclusion criteria were informed about the study and provided written informed consent prior to participation. The informed consent document explicitly stated that participants would be randomly allocated to assessment and management by either an ED–PT or a resident physician. Final eligibility was confirmed after consent had been obtained. Following consent, participants were randomly allocated to either the ED–PT or RD group. Figure 1 illustrates the patient flow and the associated decision-making steps.



Randomization

Several months prior to study initiation, the first author prepared the randomization sequence using a free computer-based randomization program (Online; 08/2023) and assembled the sealed, opaque envelopes used for allocation concealment.

Patients were randomized into two groups: ED–physiotherapy (intervention) and a resident group (control). As the minimum qualification level required for physiotherapists to perform this role has not yet been clearly established, participating physiotherapists were classified a priori into three subgroups based on predefined criteria related to years of clinical experience and level of postgraduate training (see Table 7 in the appendix). This classification was performed by the study team prior to recruitment and did not involve randomization or allocation of patients. Randomization resulted in a 3:1 ratio of primary care by ED–PT (intervention group, 3 subgroups): residents (control group). The authors aimed to achieve a possible homogeneous distribution of patients across all four subgroups.



Blinding

Blinding was not feasible in this study, as the presence of both the physical therapist and the resident physician and the senior physician was required during the assessment to ensure the accurate implementation and interpretation of the intervention. The complexity of the intervention, coupled with ethical considerations regarding patient safety, rendered blinding impractical in this context.


[image: Image]
FIGURE 1 - Procedure and timeline of the Direct-Physio-Study.

PT_1= physiotherapist > 15 years clinical experience; PT_2 = physiotherapist 6-10 years clinical experience; PT_3 = physiotherapist 4-5 years clinical experience; PT = physiotherapy; RP = resident physician; SP = senior physician; ED–PT = emergency department physiotherapist; GP = general practitioner.




2 Groups


Intervention: ED – physiotherapist group

All patients included in the ED–PT groups (3 subgroups) underwent an assessment of the patient’s medical history by the ED–PTs, including a personal check for possible red flags. Red flag screening was conducted using a standardized assessment form (23,24) to identify potential non-musculoskeletal causes of symptoms. The screening questionnaire was completed and signed by both the patient and the ED–PT. Patients in whom red flags were identified were excluded from the study prior to randomization. As an additional safety measure, all cases were subsequently reviewed by a senior physician, ensuring the detection of any missed pathology.

After exclusion of red flags, the ED–PT conducted the initial clinical assessment, including physical examination, established a provisional diagnosis, and formulated a management and discharge plan. All data were documented on a Case Report Form (CRF). Prior to discharge, this plan was reviewed and confirmed during an on-site consultation with a senior physician, with confirmation documented as a yes/no decision on the same CRF. The senior physician retained final medical responsibility for the discharge decision. After discharge, a written report for the GP was the end of the ED consultation.



Control: resident physician group

Resident physicians (RPs) performed the initial clinical assessment and proposed a diagnosis and management plan, which were reviewed and approved by a senior physician prior to discharge, in accordance with standard ED procedures at BSAG. The same predefined clinical workflow was applied in both groups (RP resp. ED–PT).




Adverse Events

Safety was monitored throughout the study period. Adverse events were defined as any unintended harm, clinical deterioration, or unexpected medical complication occurring during the ED stay and documented in the patient record. The occurrence of adverse events was recorded descriptively for both groups on the same CRF.



Measurement

The investigators collected patient-related data such as age, gender, body region of the complaints, medical history that led to presentation at the ED, smoking status, physical activity, vital signs, and a problem-specific physiotherapy intervention in the ED. ED–PTs and residents used the collected data from medical history and physical examination to formulate a diagnosis, treatment, and discharge plan. All forms (clinical assessment form, screening questionnaire) were stored in the BSAG’s own Clinic Information System under the patient’s case number (FID). Patients’ personal data (name, date of birth) were coded (pseudo-anonymized) for the study team.


Diagnostic categories, management, and discharge plan

For this study, nine diagnostic categories for extremities and spinal disorders were created based on the systematic review by Matifat et al. (25), which analyzed patients with MSKD (e.g., including patients with closed limb fractures, nontraumatic spinal pain, and soft tissue conditions), who were related to acute usual care provided by physical therapists or Extended Scope Practitioners in the ED.

Diagnostic categories were spondylalgia, herniated disc, myofascial pain syndrome, impingement syndrome, a neural problem (radiculopathy or entrapment), degenerative changes (e.g., osteoarthritis), bruises, contusions, or soft tissue injuries such as ligament injury, other causes, and combinations of the above-mentioned problems.

Management plan categories included: discharge after treatment; discharge after treatment with medication; discharge after treatment with an outpatient physiotherapy prescription; discharge after treatment with both medication and an outpatient physiotherapy prescription; discharge for further clarification (e.g., fast-track medical imaging or interventional therapy, defined as injection-based treatments such as local infiltrations); and hospitalization. Patients in the first four categories were discharged back to their primary care physician (GP).



Assessment of patient satisfaction

At the end of the consultation, before discharge, patients received a questionnaire to rate their satisfaction with the consultation. Researchers conducted the survey in written form. The ANQ-questionnaire [Nationaler Verein für Qualitätsentwicklung in Spitälern und Kliniken (ANQ)] is a standardized tool that is used to measure patient satisfaction in acute somatic care in Switzerland. Five answers were available for each question, which were rated on a bipolar five-point Likert scale (five = excellent/always; one = bad/never). Reliability and validity of the patient satisfaction questionnaire were assessed using established psychometric methods as reported in the instrument validation study from Köhn et al. (26) Reliability was evaluated using Rasch model–based reliability indices and item fit statistics, demonstrating stable measurement properties. Validity was assessed through qualitative content validation (cognitive interviews and expert review), construct validation (confirmatory factor analysis and Rasch modelling), and differential item functioning analyses. Differential item functioning analyses indicated no relevant bias across age, sex, or language groups. Taken together, these measurement properties support the use of the questionnaire as a valid and reliable tool for assessing the intended outcomes.



Assessment of Pain Intensity Change

Change in symptoms after physiotherapy intervention in the ED was determined using the NRS (Numeric Rating Scale). For this purpose, the pain scale was assessed at the beginning and upon discharge from the ED. The effect of treatment was assessed as the difference between the NRS at the beginning and the NRS at the end of the ED stay.



Data Management and Data Entry

Two independent research staff members, who had no role in patient recruitment, clinical management, or outcome assessment, independently transferred data from the case report forms (CRFs) into Excel as part of a double data entry process. The data set was stored in the secure environment of the Bern University of Applied Sciences (BFH).




Statistical analysis


Sample size calculation

Sample size was calculated based on the agreement between the senior physician and either the physiotherapist or the resident physician (2 raters). Each patient was rated once by the senior physician and once by one of the other raters. Calculation was conducted using Online, for a power of 80%, an alpha of 0.05 (two-sided). According to the results of an unpublished feasibility study in the ED of BSAG, the expected kappa was set at 0.75. A minimal acceptable Kappa was set at 0.5. The definitive sample size calculation resulted in 106 patients, inclusive of a 10% drop out rate. No dropouts were expected as the participants were already present for outcome measures.



Primary data analysis

Statistical analysis was performed using the statistical program R-Studio (version 2023.06.2, different packages such as “irr”, “ggplot2”, and” tidyverse”). Normality of continuous variables was assessed using visual inspection of histograms and Q–Q plots, as well as the Shapiro–Wilk test.

We used Cohen’s Kappa (κ) and Gwet’s AC1 (AC1) with 95% confidence intervals (CI) to assess interrater agreement for diagnosis and follow-up recommendations between ED–PTs and residents. κ is widely used but can be affected by prevalence and marginal distribution issues, potentially leading to paradoxically low values despite high observed agreement. Therefore, AC1 was additionally calculated as a more robust measure that is less sensitive to these effects, providing a complementary and more stable estimate of agreement. The strength of agreement (κ) between the two raters (ED–PT vs. senior physician, resp. resident vs. senior physician) was interpreted according to the guidelines of Landis and Koch (27) and the recommendations of Sim and Wright (28). κ: ≤ 0 = poor, 0.01-0.20 = slight, 0.21-0.40 = fair, 0.41- 0.60 = moderate, 0.61-0.80 = substantial and 0.81-1.00 = almost perfect.

A generalized linear regression model was used to examine the association between clinician experience and agreement with the senior physician on diagnosis and follow-up recommendations. The outcome variable was agreement with the senior physician (reference standard), coded as a binary variable (agreement vs. no agreement). The exposure variable was clinician group, defined according to years of clinical experience and professional background (PT_1: >15 years; PT_2: 6-10 years; PT_3: 4-5 years; resident physicians).

Differences between clinician subgroups were estimated using a bootstrap resampling approach to account for non-normality and unequal group sizes. A total of 1,000 bootstrap samples were generated with replacement, and 95% confidence intervals were derived from the empirical bootstrap distribution.

The influence of primary care by the PT (care yes/no) on satisfaction was investigated using ordinal regression. Confounders (e.g., age and gender) were controlled for all regressions. A two-sided p-value of < 0.05 was considered statistically significant.





Results

A total of 260 patients were screened for eligibility between October 2023 and December 2023 in the evaluation of a new care model in the ED of BSAG. Overall, 158 patients were excluded (outside study time, not meeting inclusion criteria, and declined to participate), resulting in 102 patients being randomized. Seventy-eight patients were allocated to the “intervention” group (ED–PT), and 24 patients were assigned to the control group (residents). Figure 2 describes all the steps (flow chart) performed in the study. All 102 randomized patients were analyzed in the allocated group (intention-to-treat analysis). No missing data were observed in this study, ensuring the completeness and integrity of the dataset. No adverse events were documented in either group during the study period.


Baseline characteristics

ED–PT or residents assessed 40 men (39%) and 62 women (61%) on the ED of the Bethesda Hospital during the study. The average age of the patients was 52 years (Range 20-79 years, SD 16.3). The presenting complaints of these patients were acute, worsening, or immobilizing pain in the spine, sacroiliac joints (SIJ), and/or extremities. The pain was most frequently localized in the lower back [low back pain (LBP)] (51%). Around 19% of patients complained of neck pain and/or headaches. The remaining 30% had complaints in the thoracic spine (8%), SIJ (9%), or extremities (14%). Table 1 summarizes the complete overview of the demographic data of our sample.



Agreement on diagnosis and management by subgroups (n = 102)

The agreement in the diagnosis and management between ED–PT or residents and senior physicians is expressed using κ and AC1 with a 95% CI (Table 2).

Both values indicate substantial to perfect interrater reliability. These values are both statistically significant and clinically relevant.

Regarding treatment recommendations and discharge plans (i.e., management), there was a stronger deviation in the agreement between the PT_1 group and senior physician (κ = 0.69 [0.51;0.87]; AC 1 = 0.71 [0.53;0.90]). Differences were mainly related to medication prescriptions and referrals for further investigation, including imaging where indicated (Table 3).

In our retrospective analysis of this subgroup (8 out of 102), we utilized the radiologist’s diagnosis as the reference standard to evaluate the diagnostic capabilities of the senior physician and the ED–PT. In the MRI reports for these eight patients, no red flags were noted that the ED–PT would have missed due to examination rejection.

Medication was prescribed in 16.7-40.9% of cases, while referrals for further investigations ranged from 12.5-21.2% across groups. The general agreement of the PT_2 and PT_3 subgroups was almost perfect (κ = 0.88 [0.73; 1.00]; AC1 = 0.89 [0.74; 1.00] and κ = 0.83 [0.64; 1.00]; AC1 = 0.84 [0.66;1.00] respectively). The best agreement (κ & AC1 = 1.00 [1.00; 1.00]) was in the resident group. The recommendations for hospitalization of the ED–PT differed only minimally compared to those of the senior physician. Here, too, the residents had the best agreement with the senior physician.


[image: Image]
FIGURE 2 - Consort 2010 flow diagram: direct-physio trial.

MSK = musculoskeletal; RP = Resident Physician; ED–PT = Emergency Department Physical Therapist.



TABLE 1 - Baseline characteristics.



	 
	 
	Control
	Intervention



	 
	Overall (n = 102)
	RP (n = 24)
	PT_1 (n = 33)
	PT_2 (n = 22)
	PT_3 (n = 23)





	Age, Mean [SD]
	52 [16.29]
	52 [20–79]
	47 [24–78]
	51 [21–77]
	59 [20–78]



	Female, Sex n [%]
	62 [61]
	18 [75]
	20 [61]
	12 [55]
	12 [52]



	Physical Activity Vital Sign, Median [IQR]
	150 [111, 192]
	159 [111, 199]
	150 [119, 180]
	113 [90, 166]
	165 [116, 193]



	Numeric Rating Scale (Start), Median [IQR]
	7 [6, 7]
	7 [6, 7]
	7 [6, 7]
	7 [6, 7]
	7 [6, 7]



	BMI (in kg/m2) Median [IQR]
	27 [25, 30]
	26 [24, 30]
	26 [24, 29]
	28 [26, 33]
	29 [26, 30]



	Smoker, n [%]
	 
	 
	 
	 
	 



	 - No
	72 [70.6%]
	19 [79.2%]
	20 [60.6%]
	14 [63.6%]
	19 [82.6%]



	Surgery lasts 3 months, n [%]
	 
	 
	 
	 
	 



	 - No
	102 [100%]
	24 [100%]
	33 [100%]
	22 [100%]
	23 [100%)



	Major Injuries last 3 months, n [%]
	 
	 
	 
	 
	 



	 - No
	102 [100%]
	24 [100%]
	33 [100%]
	22 [100%]
	23 [100%]



	Medication prior to visit to the ED, n [%]
	 
	 
	 
	 
	 



	 - Yes
	102 [100%]
	24 [100%]
	33 [100%]
	22 [100%]
	23 [100%]



	Localization of Symptoms, n [%]
	 
	 
	 
	 
	 



	 - Cervical Spine
	19 [19]
	4 [17]
	6 [18]
	3 [3]
	6 [27]



	 - Thoracic Spine
	8 [8]
	1 [4]
	3 [9]
	2 [6]
	2 [9]



	 - Lumbar Spine
	52 [51]
	13 [54]
	16 [49]
	13 [40]
	10 [45]



	 - Sacro-Iliac Joint
	9 [9]
	2 [8]
	0 [0]
	3 [9]
	4 [20]



	 - Upper Extremities
	4 [4]
	1 [4]
	2 [6]
	0 [0]
	1 [5]



	 - Lower Extremities
	10 [10]
	3 [13]
	6 [18]
	1 [3]
	0 [0]





Tab 1: n = number of patients, RP = Resident Physician, PT_1= physiotherapist > 15 years clinical experience, PT_2 = physiotherapist 6-10 years clinical experience, PT_3 = physiotherapist 4-5 years clinical experience.




Patient satisfaction with care in the emergency department

The survey (ANQ questionnaire) showed that 97% of the patients were very satisfied with their care or rated it as excellent. Most patients found the quality of treatment by the residents to be particularly good (60%) or even excellent (29%), with a mean of 4.19, SD 0.61 on a 5-point Likert scale. Patient satisfaction with the quality of assessment and treatment provided by physiotherapists was high (mean 4.79, SD 0.38 on the same scale). Eighty-one percent of respondents found this to be excellent, 17% particularly good. Table 4 summarizes the findings from the satisfaction questionnaire.



Alleviation of symptoms through physiotherapeutic interventions

Physiotherapy resulted in symptom relief in 99% of patients. The mean reported improvement was approximately 60%. Thirty-one patients were discharged from the ED with minimal or no pain (80-100% symptom relief).

Figure 3 illustrates the percentage change in symptoms (0-100%) following direct physiotherapy intervention, where 0% indicates no change and 100% indicates complete pain relief. Patient education (n = 102) was the most frequently applied intervention, followed by manual mobilization (n = 52) and trigger point treatment (n = 52). A home exercise program was prescribed in 43 cases, while all other interventions were used less frequently (n = 2-8).

Symptom relief was analyzed in relation to the immediate therapeutic intervention delivered in the ED. As both groups received physiotherapy treatment, this analysis reflects the short-term effect of direct treatment in the ED rather than a between-group comparison. Accordingly, outcomes are presented descriptively and not stratified by randomized group allocation.


TABLE 2 - Agreement in diagnosis by subgroups (Kappa and Gwet’s AC 1)



	Subgroups
	Recommendation
	Recommendation
	Gwet’s AC1
	Cohen’s κ



	 
	ED–PT resp. RP (%)
	SP (%)
	[95% CI]
	[95% CI]





	PT_1 (>15 years clinical experience)
	 
	 
	 
	 



	Diagnostic Task
	 
	 
	 
	 



	- Spondylogenic
	4 / 33 (12.1%)
	4 / 33 (12.1%)
	 
	 



	- Disc (Intervertebral)
	0 / 33 (0.0%)
	0 / 33 (0.0%)
	 
	 



	- Myofascial
	11 / 33 (33.3%)
	10 / 33 (30.3%)
	 
	 



	- Impingement
	2 / 33 (6.1%)
	2 / 33 (6.1%)
	 
	 



	- Neural
	 3 / 33 (9.1%)
	4 / 33 (12.1%)
	0.97 [0.90;1.00]
	0.96 [0.89;1.00]



	- Degenerative (e.g., osteoarthritis)
	1 / 33 (3.0%)
	1 / 33 (3.0%)
	 
	 



	- Contusions & Bruises
	 1 / 33 (3.0%)
	1 / 33 (3.0%)
	 
	 



	- Other
	2 / 33 (6.1%)
	2 / 33 (6.1%)
	 
	 



	- Combinations
	 9 / 33 (27.3%)
	9 / 33 (27.3%)
	 
	 



	PT_2 (6-10 years clinical experience)
	 
	 
	 
	 



	Diagnostic Task
	 
	 
	 
	 



	- Spondylogenic
	 5 / 22 (27.3%)
	 5 / 22 (27.3%)
	 
	 



	- Disc (Intervertebral)
	 0 / 22 (0.0%)
	 0 / 22 (0.0%)
	 
	 



	- Myofascial
	 5 / 22 (27.3%)
	 5 / 22 (27.3%)
	 
	 



	- Impingement
	 0 / 22 (24.2%)
	 0 / 22 (24.2%)
	 
	 



	- Neural
	 1 / 22 (21.2%)
	 1 / 22 (21.2%)
	0.73 [0.51;0.96]
	0.72 [0.51;0.92]



	- Degenerative (e.g., osteoarthritis)
	 0 / 22 (0.0%)
	 0 / 22 (0.0%)
	 
	 



	- Contusions &  Bruises
	 0 / 22 (0.0%)
	 0 / 22 (0.0%)
	 
	 



	- Other
	 0 / 22 (0.0%)
	 0 / 22 (0.0%)



	- Combinations
	 8 / 22 (36.4%)
	 8 / 22 (36.4%)
	 
	 



	PT_3 (4-5 years clinical experience)
	 
	 
	 
	 



	Diagnostic Task
	 
	 
	 
	 



	- Spondylogenic
	 1 / 23 (4.3%)
	 1 / 23 (4.3%)
	 
	 



	- Disc (Intervertebral)
	 1 / 23 (4.3%)
	 1 / 23 (4.3%)
	 
	 



	- Myofascial
	12 / 23 (52.2%)
	12 / 23 (53.2%)
	 
	 



	- Impingement
	 0 / 23 (0.0%)
	 0 / 23 (0.0%)
	 
	 



	- Neural
	 2 / 23 (8.7%)
	 3 / 23 (13.0%)
	0.95 [0.85;1.00]
	0.94 [0.82;1.00]



	- Degenerative (e.g., osteoarthritis)
	 2 / 23 (8.7%)
	 2 / 23 (8.7%)
	 
	 



	- Contusions &  Bruises
	 1 / 23 (4.3%)
	 1 / 23 (4.3%)
	 
	 



	- Other
	 0 / 23 (0.0%)
	 0 / 23 (0.0%)
	 
	 



	- Combinations
	 4 / 23 (17.4%)
	 3 / 23 (13.0%)
	 
	 



	Resident Physician
	 
	 
	 
	 



	Diagnostic Task
	 
	 
	 
	 



	- Spondylogenic
	 3 / 22 (13.6%)
	2 / 22 (9.1%)
	 
	 



	- Disc (Intervertebral)
	 1 / 22 (4.5%)
	1 / 22 (4.5%)
	 
	 



	- Myofascial
	 5 / 22 (22.7%)
	6 / 22 (27.3%)
	 
	 



	- Impingement
	 0 / 22 (0.0%)
	0 / 22 (0.0%)
	 
	 



	- Neural
	 3 / 22 (13.6%)
	2 / 22 (9.1%)
	0.86 [0.70;1.00]
	0.85 [0.69;1.00]



	- Degenerative (e.g., osteoarthritis)
	 3 / 22 (13.6%)
	2 / 22 (9.1%)
	 
	 



	- Contusions &  Bruises
	 2 / 22 (9.1%)
	2 / 22 (9.1%)
	 
	 



	- Other
	 0 / 22 (0.0%)
	1 / 22 (4.5%)
	 
	 



	- Combinations
	 7 / 22 (31.8%)
	8 / 22 (36.4%)
	 
	 





Tab 2: ED–PT = emergency department physiotherapist; RP = resident physician; SP = senior physician; CI = confidence interval, PT = physiotherapy; med. = medication, PT_1= physiotherapist > 15 years clinical experience, PT_2 = physiotherapist 6-10 years clinical experience, PT_3 = physiotherapist 4-5 years clinical experience.



TABLE 3 - Agreement in management by subgroups (Kappa and Gwet’s AC 1)



	Subgroups
	Recommendation
	Recommendation
	Gwet’s AC1
	Cohen’s κ



	 
	ED–PT resp. RP (%)
	SP (%)
	[95% CI]
	[95% CI]





	PT_1 (>15 years clinical experience)
	 
	 
	 
	 



	Treatment &  management plan
	 
	 
	 
	 



	- Discharge after treatment
	9 / 33 (27.3%)
	9 / 33 (27.3%)
	 
	 



	- Discharge after treatment with medication.
	0 / 33 (0.0%)
	3 / 33 (9.1%)
	 
	 



	- Discharge after treatment with outpatient PT
	9 / 33 (27.3%)
	7 / 33 (21.2%)
	0.71 [0.53;0.90]
	0.69 [0.51;0.87]



	- Discharge after treatment with medication. &  outpatient PT
	8 / 33 (24.2%)
	5 / 33 (15.2%)
	 
	 



	- Discharge for further clarification
	7 / 33 (21.2%)
	8 / 33 (24.2%)
	 
	 



	- Hospitalization
	0 / 33 (0.0%)
	1 / 33 (3.0%)
	 
	 



	PT_2 (6-10 years clinical experience)
	 
	 
	 
	 



	Treatment &  management plan
	 
	 
	 
	 



	- Discharge after treatment
	4 / 22 (18.2%)
	4 / 22 (18.2%)
	 
	 



	- Discharge after treatment with medication.
	0 / 22 (0.0%)
	1 / 22 (4.5%)
	 
	 



	- Discharge after treatment with outpatient PT
	3 / 22 (13.6%)
	2 / 22 (9.1%)
	0.89 [0.74;1.00]
	0.88 [0.73;1.00]



	- Discharge after treatment with medication. &  outpatient PT
	9 / 22 (40.9%)
	8 / 22 (36.4%)
	 
	 



	- Discharge for further clarification
	4 / 22 (18.2%)
	4 / 22 (18.2%)
	 
	 



	- Hospitalization
	2 / 22 (9.1%)
	3 / 22 (13.6%)
	 
	 



	PT_3 (4-5 years clinical experience)
	 
	 
	 
	 



	Treatment &  management plan
	 
	 
	 
	 



	- Discharge after treatment
	3 / 23 (13.0%)
	3 / 23 (13.0%)
	 
	 



	- Discharge after treatment with medication.
	0 / 23 (0.0%)
	0 / 23 (0.0%)
	 
	 



	- Discharge after treatment with outpatient PT
	10 / 23 (43.5%)
	8 / 23 (34.8%)
	0.84 [0.66;1.00]
	0.83 [0.64;1.00]



	- Discharge after treatment with medication. &  outpatient PT
	5 / 23 (21.7%)
	6 / 23 (26.1%)
	 
	 



	- Discharge for further clarification
	3 / 23 (13.0%)
	4 / 23 (17.4%)
	 
	 



	- Hospitalization
	2 / 23 (8.7%)
	2 / 23 (8.7%)
	 
	 



	Resident Physician
	 
	 
	 
	 



	Treatment &  management plan
	 
	 
	 
	 



	- Discharge after treatment
	4 / 24 (16.7%)
	4 / 24 (16.7%)
	 
	 



	- Discharge after treatment with medication.
	4 / 24 (16.7%)
	4 / 24 (16.7%)
	 
	 



	- Discharge after treatment with outpatient PT
	5 / 24 (20.8%)
	5 / 24 (20.8%)
	1.00 [1.00;1.00]
	1.00 [1.00;1.00]



	- Discharge after treatment with medication. &  outpatient PT
	6 / 24 (25.0%)
	6 / 24 (25.0%)
	 
	 



	- Discharge for further clarification
	3 / 24 (12.5%)
	3 / 24 (12.5%)
	 
	 



	- Hospitalization
	2 / 24 (8.3%)
	2 / 24 (8.3%)
	 
	 





Tab 3: ED–PT = emergency department physiotherapist; RP = resident physician; SP = senior physician; CI = confidence interval, PT = physiotherapy; med. = medication, PT_1 = physiotherapist > 15 years clinical experience, PT_2 = physiotherapist 6-10 years clinical experience, PT_3 = physiotherapist 4-5 years clinical experience.




Influence of training and clinical experience on the concordance of diagnosis and follow-up recommendations (Regression analysis)

The influence of education (degrees) on agreement in diagnosis, analyzed by subgroups, did not show a statistically significant difference between the ED–PT and residents. Nevertheless, it should be noted that PTs with more than 15 years of experience (PT_1 group) have thirteen times higher odds of making the correct diagnosis than the resident group (OR 13.21 [0.82-392.46], p = 0.077). Although the point estimate suggested a strong association (OR 13.21), the wide confidence interval [0.82-392.46] and p-value of 0.077 indicate that the result was not statistically significant. Those results are shown in the Appendix (Table 5).

Regarding the influence of years of clinical experience on agreement with management recommendations, no statistically significant differences were observed between the predefined physiotherapy subgroups. A statistically significant difference was identified between resident physicians and the PT_1 group (physiotherapists with >15 years of experience; p = 0.015), as shown in Appendix Table 6. No statistically significant differences were found between resident physicians and PT_2 or PT_3 (p = 0.336 and p = 0.164, respectively). No significant subgroup differences were observed in diagnostic agreement.


TABLE 4 - Patient satisfaction with the “new” care model in the ED of BSB



	Statement
	Mean
	SD
	5 (%)
	4 (%)
	3 (%)
	2 (%)
	1 (%)
	0 (%)





	How would you rate the quality of treatment by the doctors (RP)
	4.19
	0.61
	29.41
	59.81
	10.78
	0.00
	0.00
	0.00



	How would you rate the quality of the treatment by the physiotherapist
	4.79
	0.45
	81.37
	16.67
	1.96
	0.00
	0.00
	0.00



	• Subgroup PT_1
	4.79
	0.48
	81.82
	15.15
	3.03
	0.00
	0.00
	0.00



	• Subgroup PT_2
	4.77
	0.43
	77.27
	22.73
	0.00
	0.00
	0.00
	0.00



	• Subgroup PT_3
	4.78
	0.52
	82.61
	13.04
	4.35
	0.00
	0.00
	0.00



	Could you ask questions?
	4.88
	0.35
	89.22
	9.80
	0.98
	0.00
	0.00
	0.00



	Did you receive clear answers to your questions?
	4.88
	0.35
	89.22
	9.80
	0.98
	0.00
	0.00
	0.00



	Has the purpose of the medication you should take at home been clearly explained to you?
	4.66
	0.93
	79.41
	15.69
	1.96
	0.00
	0.00
	2.94





Tab 4: SD = standard deviation.

Response scale: 5 = excellent / always; 4 = particularly good / most of the time; 3 = good / sometimes; 2 = less good/rarely; 1 = bad/never. The response option “0” indicates that the respective item was not applicable (e.g., no physiotherapist present, no resident physician present, or no medication prescribed).



[image: Image]
FIGURE 3 - Graphical overview of symptom relief through physiotherapeutic interventions in the ED.

The bar chart displays the frequency distribution of symptom relief percentages among patients. The x-axis represents the number of patients, while the y-axis denotes the percentage of symptom relief. Each bar corresponds to a different percentage, with labels indicating the count and proportion of patients experiencing each level of symptom improvement. Zero percent meant no change, 100% meant no more pain.





Discussion

The role of the Advanced Physiotherapy Practitioner (APP) is a relatively new topic in Switzerland (Swiss Advanced Physiotherapy) (11) and is still scarcely researched. To our knowledge, this is the first RCT examining the role of APPs in the primary care of patients with non-urgent MSKD in the ED within the country. In this RCT, 102 patients with non-urgent musculoskeletal complaints, who presented at the ED of BSAG, were randomized to receive an evaluation by either a physiotherapist or a resident physician. Here are the main findings of the RCT.


Diagnostic competences & treatment recommendation

The high diagnostic agreement (κ and AC1) between ED–PTs and the reference standards (residents) in this study confirmed the safe application of ED–PTs in the extended role. The successful identification of warning signs and the absence of documented adverse events during the study period are consistent with safe clinical practice by ED–PTs at BSAG. Similar observations were found in the study by de Gruchy et al. (17). In addition, the retrospective analysis of patients in whom examination was declined did not identify any missed red flags according to the radiological reference standard. However, given the small sample size and retrospective nature of this subgroup assessment, these findings should be interpreted cautiously and considered exploratory.

The various levels of education (degrees) among the selected eight physiotherapists showed no statistically significant difference in diagnostic performance compared to the residents. Similarly, the varying levels of clinical experience showed no statistically significant difference in diagnostics between the subgroups (Table 8).

Although no statistically significant difference was detected, the ED–PT-subgroup with more than 15 years of clinical experience showed higher odds of correct diagnosis compared with residents (OR = 13.21, 95% CI 0.82-392.46). The wide confidence interval, which included 1.0, indicates considerable imprecision; therefore, these findings should be interpreted cautiously. As previously mentioned, physiotherapists in the ED–PT role, particularly during the initial contact with non-urgent musculoskeletal disorders in the ED of Bethesda Hospital, demonstrated a high level of diagnostic agreement. However, increased variability was observed in the κ and AC1 agreement concerning treatment and discharge planning recommendations. Most discrepancies were related to medications and imaging investigations. In Switzerland, physiotherapists are not authorized to prescribe medication or independently order diagnostic imaging. Accordingly, in the ED–PT group, any medication or imaging was initiated based on recommendations made by the physiotherapist as part of the management plan. These recommendations were reviewed by the senior physician, who retained medical responsibility and, where appropriate, formally issued the prescription in accordance with institutional regulations. In our study, physiotherapists did not consider medication as a stand-alone treatment option. Analgesic medication was recommended only in conjunction with referral to outpatient physiotherapy, aiming to facilitate short-term symptom relief and enable early transition to active management, consistent with contemporary clinical practice recommendations (29).

Regarding diagnostic imaging, physiotherapists demonstrated a more cautious approach to MRI referral compared to the senior physician. These differences may, at least in part, reflect variations in professional training and clinical orientation. Health professionals’ decision-making is shaped by their educational background and scope of practice, which may influence preferences for certain management strategies. Such professional orientation should be considered when interpreting interprofessional differences observed in this study.



Patient satisfaction

Patient satisfaction has increasingly become a focal point of research in recent years. In addition to delivering high-quality therapy and treatment, it represents a primary objective for healthcare providers (30). Characteristics that contribute to high patient satisfaction include the quality of care, the opportunity to ask questions, the clarity of answers, and the comprehensibility of prescribed measures. All these factors place significant demands on medical professionals, requiring advanced technical, social, and communicative competencies. However, determining the best method to acquire these competencies—whether through additional training and education or a master’s program—was not the focus of this study and should be assessed with more research.

Our observations suggest that the minimum requirements outlined by the authors (refer to the technical competencies of the PT_3 subgroup) are adequate for the diagnostic assessment and treatment of musculoskeletal disorder patients in the ED of Bethesda Hospital.

The data analysis indicated that 97% of patients rated the tested model as excellent or very satisfactory. Furthermore, the evaluation of the ANQ questionnaire revealed no statistically significant differences between the ED–PT and the residents. This finding confirms that the initial assessment of musculoskeletal disorder patients in the ED by physiotherapists does not result in lower patient satisfaction. This observation aligns with findings from other research, which indicate that patients who initially encounter physiotherapists as their point of contact feel welcomed and trust their ability to accurately assess their concerns. (31-33).

An additional factor influencing patient satisfaction is the timely relief of pain, which is crucial during their visit to the ED, alongside the evaluation of their complaints. In this study, physiotherapy was able to sufficiently alleviate symptoms in 99% of patients. Thirty-one patients were discharged from the ED almost pain-free. Consistent with previous studies (31,34-36), this finding suggests clinically meaningful short-term improvement. However, as disability, quality of life, healthcare utilization, and long-term outcomes were not assessed, no conclusions beyond symptom change can be drawn. Although earlier research indicates that early targeted intervention and patient education may reduce downstream healthcare use and disability (36-39), confirmation of such effects would require dedicated longitudinal studies (37-40).



Limitations of the study


•A potential limitation relates to the sequential assessment design. Patients were first evaluated by the ED–PT and subsequently by the senior physician. It cannot be excluded that information shared during the initial assessment influenced the subsequent physician consultation. This may have introduced information bias and could have affected the observed diagnostic agreement. However, restricting communication between patients and providers to prevent such influence was not considered feasible, as it would have interfered with routine clinical care and patient education.

•The Numeric Rating Scale (NRS) > 8/10, used as an exclusion criterion under the assumption that it might indicate a non-MSKD condition, turned out not to be a good predictor for this purpose. Nine patients were excluded from the study due to the severity of their symptoms and were assessed by the on-duty physician (resident physician). After completing their evaluation, these patients’ symptoms were diagnosed as non-urgent MSKD. For this reason, the authors consider the NRS as a criterion for inclusion or exclusion to be unsuitable.

•Another potential limitation relates to the single-center design and the standardized internal training pathway of the participating physiotherapists. All PTs completed the same institutional education program before assuming their expanded role, which may limit the generalizability of the findings to settings with different training structures. In this study, years of clinical experience appeared to be a more relevant differentiating factor than formal training background, as variation in clinical decision-making was primarily observed between PTs with differing levels of professional experience. Most participating physiotherapists held advanced skills qualifications, which should be considered when interpreting transferability to other healthcare systems. While previous studies have reported comparable safety and effectiveness of PT-led care in MSK emergency settings (e.g., 6,25,37,41), the structured institutional training pathway and academic level of the ED–PTs in the present study may represent a contextual factor that should be considered when extrapolating these findings.

•Although the study was designed to compare diagnostic agreement, the professional background of the providers (physiotherapy vs. physicians) may have influenced management decisions. This potential professional orientation bias should be acknowledged when interpreting differences in treatment recommendations.

•Finally, the sample size calculation indicated that 106 patients were required, including a projected 10% dropout rate. Due to time constraints, 102 patients were included. As no dropouts occurred during the study period, the final sample exceeded the minimum required number of 96 participants to achieve 80% statistical power. Therefore, the study was adequately powered for the primary outcome. However, as blinding of patients and clinicians was not feasible in this clinical setting, the possibility of performance and information bias cannot be excluded. This should be considered when interpreting the findings.






Conclusion

In summary, the treatment of patients presenting to the ED with non-urgent musculoskeletal disorders (MSKD) can be effectively managed by experienced physical therapists in primary care. This study provided detailed reports on cases managed by physiotherapists in the ED and highlighted the role of APP as a valuable addition to the ED. The ED–PT managed patients independently under the supervision of senior physicians (on-call service). With the implementation of this service, residents could focus on managing patients with higher priority (e.g., Emergency Severity Index—ESI levels 1-3) or those requiring care that is more complex. Additionally, the new care model achieved a high level of patient satisfaction.

The patient care model presented in this study can be seen as a controlled precursor to a safe direct access approach. This is intended to ensure that the shortage of physicians does not lead to increasing overcrowding in EDs and that patients receive timely assessment and treatment.

Our study demonstrated that the expertise of well-trained and experienced physical therapists is sufficient to safely and effectively manage the primary care of non-urgent MSKD patients.

Considering the increasing number of physiotherapists training for the advanced practitioner role, it appears that there would be numerous opportunities, in different settings, for future comparative studies, which could ideally focus on longer-term outcomes than those conducted in this study.
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