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Abstract: Background: There is a high incidence of nonspecific Low Back Pain (LBP) in patients
visiting Emergency Departments (EDs), but there is a lack of knowledge regarding emergency
physiotherapy for LBP. The effect of on-site physiotherapy in these patients was therefore never
demonstrated. We assessed short-term outcomes, feasibility and patient satisfaction with physio-
therapy in ED patients presenting with nonspecific LBP. Methods: A block-randomized, controlled,
open-label trial with a follow-up of 42 days. Patients aged 18 years or older presenting to an ED
with nonspecific LBP were prospectively enrolled. Both groups received the same booklet with
written information on LBP management and exercises. Patients in the intervention group were given
additional instructions by a certified physiotherapist. Results: We included 86 patients in the primary
analysis. The median age was 40, and 40.7% were female. At day 7, the median Oswestry Disability
Index (ODI) was 2 points lower in the intervention group compared to the control group, which
was not statistically significant. There was no between-group difference in pain at day 7. Patients
who received physiotherapy felt significantly more confident with the exercises they were taught
(p = 0.004, effect size = 0.3 [95% CI 0.1 to 0.5]). Conclusions: On-site physiotherapy in ED patients
presenting with nonspecific low back pain is associated with higher patient satisfaction, compared to
standard of care. The effect of physiotherapy was small, with only minimal improvement in disability,
but without a reduction in pain. Despite the very small effect size, physiotherapeutic interventions
should be investigated in larger cohorts with an extended intervention including patient education,
exercises, and other physiotherapeutic modalities.

Keywords: randomized controlled trial; physiotherapy; nonspecific low back pain; feasibility;
satisfaction; disability; emergency department

1. Introduction

More than a third of all adults have suffered from lower back pain (LBP) in the past
year [1], making LBP the leading cause of years lived with disability (YLDs) [2]. Nonspecific
LBP, defined as low back pain without any clear association with a pathoanatomical cause,
accounts for the vast majority of low back pain [3]. In emergency departments (EDs),
LBP accounts for more than four percent of all presentations, according to a meta-analysis
pooling multiple prevalence studies [4].

As there are no specific guidelines for the management of nonspecific LBP in EDs, a
wide variation in the management of these patients has been described [5,6]. However,
guidelines originating in primary care could be applied to the ED setting [5]. These guide-
lines recommend “early” physiotherapy [7-9], and an adherence to these recommendations
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seem to improve pain, disability, total cost of physiotherapy [10], and a reduction in the
utilization of medical resources [11]. The timing of physiotherapy for patients suffering
from acute LBP was examined in a systematic review, showing that early intervention,
defined as within 30 days, resulted in a lower use of resources, and might have the potential
to prevent recurrences and chronicity [12]. One study suggested that commencing physio-
therapy within 3 days was associated with the lowest health service use, and with lower
rates of advanced imaging and opioid medication, compared to physiotherapy after this
timepoint [13]. In the ED setting, a retrospective observational study showed that patients
with nontraumatic neck and back pain experienced lower levels of disability and pain inten-
sity if they received physiotherapy during their ED visit, compared to those who received
outpatient physiotherapy at a median of 34 days after presentation [14]. Furthermore, from
the perspective of patients with acute LBP, direct access to physiotherapy in the ED was
rated as beneficial [15]. In addition, a randomized controlled trial (RCT) demonstrated
that direct access to physiotherapy in the ED for patients with musculoskeletal disorders
resulted in a greater reduction in pain compared to no physiotherapy, and led to a reduced
use of medical resources [16].

To our knowledge, there is only one published RCT investigating the effect of early
physiotherapy intervention in patients with LBP in an Accident and Emergency Department
in Hong Kong. In this study, physiotherapy was shown to reduce pain and increase patient
satisfaction, but only within the first month [17].

In summary, there is uncertainty about the impact of on-site physiotherapy in the
ED setting [18]. To fill this knowledge gap, the aims of this randomized controlled trial
were to investigate outcomes such as disability, feasibility and patient satisfaction with
physiotherapy during ED work-up in patients presenting with nonspecific LBP [14,17-20].

2. Materials and Methods
2.1. Study Design and Setting

This was a monocentric, block-randomized, controlled, open-label, parallel-group
trial. The trial was conducted in the ED of the University Hospital Basel, in Northwestern
Switzerland, between 3 January 2022 and 30 June 2023. The University Hospital Basel is an
urban tertiary care center with an ED census of more than 55,000 patient visits annually.
The study protocol was approved by the local Ethics Committee (“EKNZ: Ethikkommission
Nordwest- und Zentralschweiz”, project N° 2021-02166) and can be accessed there. The
date of ethical approval was 7 December 2021. The study was prospectively registered on
the clinicaltrials.gov website (study N° NCT05156957). Our study is reported in accordance
with the Consolidated Standards of Reporting Trials Guidelines (Table S1) [21].

2.2. Selection of Participants

Patients suffering from nonspecific LBP aged 18 or older who presented to the ED
were eligible for the study. The World Health Organization defines LBP as “pain between
the lower edge of the ribs and the buttock” [22]. In our study, nonspecific LBP was defined
as LBP in the absence of major trauma, fracture leading to immobilization, severe or
progressive sensory alteration or weakness, bladder or bowel dysfunction, neurological
deficit on physical examination or severe chronic disease, such as metastatic cancer, severe
renal insufficiency and palliative care needs. Exclusion criteria were prior enrollment in
this trial, inpatient disposition after ED work-up (as these patients would benefit from
physiotherapy during the hospitalization), epidural steroid injections in the last 3 months,
inability or contraindications to undergo the intervention or to follow the study procedures,
e.g., due to certain neurological disorders, language problems, psychological disorders,
cognitive impairment or physical inability. Patients were recruited during weekdays from
8 AM to 5 PM in the presence of investigators.
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2.3. Randomization

A block randomization was performed. Randomization was conducted using R
(version 4.3.1) [23] by randomizing each week in advance. It was randomized whether the
physiotherapist was present in the morning or in the afternoon during each work-week.
Therefore, the physiotherapist was present for 50% of the inclusion period, on weekdays
either in the morning from 8 AM to 12 PM or in the afternoon from 1 PM to 5 PM. Patients
were included in the intervention group when the physiotherapist was present, with a 1:1
allocation ratio. Eligible patients were approached by the study team. The blinding of the
patients was achieved by giving verbal and written informed consent in the ED without
informing the patients about the group allocation or the exact extent of the intervention.
After the 7-day follow-up, patients were given a second written informed consent that
included information about group allocation and the intervention. The study team and the
physiotherapists were not blinded.

2.4. Groups
2.4.1. Intervention

The intervention group received the following intervention from a physiotherapist in
the ED: an initial history regarding pain was taken, red flags were checked, questionnaires
previously completed by the patient (Oswestry Disability Index (ODI) and STarT-Back
Screening tool) were reviewed and a back performance test using the Back Performance
Scale (BPS) was performed to provide the physiotherapist with a general overview of the
patient’s back pain. The patient was then given information about the expected course
of the condition and self-management instructions regarding back-friendly behaviors:
minimize bed rest, stay active and walk, perform activities while sitting or standing, change
position regularly, avoid prolonged sitting or standing and pacing (respecting the pain
and finding the right balance between activity and rest to avoid worsening symptoms due
to overexertion). In addition, three exercises for daily self-guided therapy were shown
and explained to the patient. These three exercises were turning in bed and coming to a
sitting position, sit to stand and dynamic wall squats. Figure 1 displays these exercises.
Finally, the patient received a written booklet with all the instructions and the explanations
for the exercises mentioned so far. The physiotherapist encouraged the patient to follow
the recommendations. The intervention was conducted face-to-face at the bedside in an
ED examination room and took an average of 19 min. The selection of the intervention is
based on the scientific evidence indicating that patient education, behavioral instructions
and active movement exercises taught by a professional are beneficial for patients with
LBP [24-29].

Over the course of the study, two different physiotherapists administered the inter-
vention. Both have degrees in physical therapy, where the management and treatment of
back pain is an integral part of the curriculum.

The intervention is reported in accordance with the Template for Intervention Descrip-
tion and Replication (TIDieR) Guidelines (Table S2) [30].
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Turning in bed and coming to a sitting position: Sit to stand:

Slide forward on the chair.

1 Tilt your pelvis and upper body forward.
2. Rest your hands on your thighs.

3. Stand up with a straight back.

"«

Y S ]

Y d L4 »
v

Simultaneously rotate the upper body and pelvis to the side.

el

O Dynamic wall squats:

(‘. ' X Starting Position: Stand with your back against a wall, feet
& together about 50 cm from the wall.

Execution: Now slowly bend your knees with your back
against the wall. Stay there for about 30 seconds and then

Simultaneously elevate the upper body and lower the legs. return to a standing position.

& 9
(%, ¥ 8

Copyright © Department of therapies, University Hospital Basel, Switzerland, 2021

Figure 1. Illustration of the three exercises. This is an extract from the booklet that was provided to
each participant at baseline. The three exercises (turning in bed and coming to a sitting position, sit
to stand and dynamic wall squats) are each described with written and pictorial explanations.

2.4.2. Control

Patients in the control group did not receive any physiotherapy intervention. They
received the same booklet as the intervention group containing written information on
the expected course of the condition, written instructions on self-management and written
instructions on exercises for daily self-guided therapy. The booklet was given to patients
by the non-physiotherapy study team (study physicians with less than 1 year of clinical
experience). The study physicians only mentioned that the booklet contained behavioral
recommendations and exercises, but did not explain or demonstrate them. The control
group “intervention” took an average of 2 min.

2.5. Measurements

For all patients included, baseline data involving demographics (date of birth, gender,
ethnicity, height, weight, occupation), medical history and numeric rating scale (NRS)
of LBP were collected in the ED. To obtain an overview of the physical condition of the
patients, the physical activity vital sign was used, which indicates the total number of
minutes of physical activity per week [31]. This included quantifying the average number
of days per week of moderate to strenuous physical activity and the number of minutes of
physical activity on those days. Pain medication use was measured by asking patients about
the duration of pain medication intake in days. The ODI, an instrument for measuring the
functional status of patients with LBP and associated disability, was obtained. ODI was
validated in German and showed a good reliability [32]. The ODI consists of 10 questions,
each with 6 possible answers from 0 to 5. The questions relate to the disability caused by
back pain in terms of pain intensity, pain during different physical activities, sleep, sex life,
social life and travel. A higher score indicates greater disability due to back pain [33]. In
addition, the STarT-Back Screening tool, an instrument for patients with nonspecific LBP,
was used by applying a questionnaire [34]. Nine questions on physical and psychological
risk factors are used to assess the psychosocial aspect of back pain and therefore the risk
of pain chronification. A maximum of one point is awarded for each question, resulting
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in a possible total score of 0 to 9. A score of 3 or fewer points indicates a low risk of pain
chronification. If the score is 4 points or more, the results of questions 5 to 9 are added
together to form a subscore. If the subscore is 3 or fewer points, this indicates a medium
risk of chronification and if it is 4 or more points, this indicates a high risk of chronification.
This allows patients to be categorized into risk categories. The tool has been validated
in German [35,36]. Information about the Emergency Severity Index (ESI) [37] and vital
signs at admission (heart rate, systolic and diastolic blood pressure, oxygen saturation)
were collected from the electronic clinical information system (ISMed® byProtec-Data,
Boswil, Switzerland).

Furthermore, the Back Performance Scale (BPS), a measurement tool to evaluate the
physical performance and functional capacity of participants with low back pain, was
assessed during the physiotherapeutic intervention. The BPS includes 5 physical tests (sock
test, pick-up test, roll-up test, fingertip-to-floor test and lift test), each with a score from 0 (no
physical impairment) to 3 (severe physical impairment), giving a total score from 0 to 15 [38].
The feasibility of the physiotherapeutic intervention was assessed using a questionnaire
completed by the physiotherapist on the day of inclusion after the intervention. The
questionnaire, consisting of six questions, was designed by the authors of the study to
assess feasibility from the physiotherapists’ perspective. Each question had a scale of 1
(=no, strongly disagree) to 6 (=yes, strongly agree) for possible answers, inspired by the
Swiss grading system.

Between 7 and a maximum of 14 days after inclusion, patients of both groups had
an appointment with a physiotherapist, which represents the first follow-up visit and
not a physiotherapeutic intervention. Patients were seen by the same physiotherapist
who was present at the time of enrollment. If the physiotherapist was unavailable, a
second physiotherapist covered for them, if available. First, each patient completed a
questionnaire containing 6 different questions about their satisfaction with their ED work-
up. The questionnaire was designed by the authors of the study. Each question could be
answered with a score from 0 (not at all) to 10 (very much). They were then interviewed
about the utilization of medical resources by asking if they had seen a physiotherapist, an
emergency department, a general practitioner, a specialist, been hospitalized or received
imaging (X-ray, CT or MRI) since the last contact. In addition, NRS of LBP, pain medication
use, BPS, ODI and STarT-Back Screening Tool were assessed. The ability to work was
assessed by asking patients if they were currently working. Also, adherence to therapy
recommendations was assessed by asking if they could avoid bed rest, change position
regularly, adhere to pacing, take walks, and perform the three exercises provided (turning
in bed and coming to a sitting position, sit to stand, and dynamic wall squats). At the end
of the follow-up, the physiotherapist may or may not have recommended a physiotherapy
intervention for the patient, depending on their assessment of the patient’s condition.

In addition, two follow-up telephone interviews were conducted by the study physi-
cians on day 21 and day 42 after inclusion. In both interviews, information about ability to
work, utilization of medical resources, NRS of LBP and pain medication use were obtained.
On day 21, the ODI questionnaire, and on day 42, the ODI and STarT-Back questionnaire
were applied.

2.6. Outcomes

The primary outcome was the difference in the ODI between groups, as assessed after
7 days. Secondary outcomes were the use of medical resources, overall improvement of
pain (NRS), pain medication use, ability to work, risk of pain chronification measured using
the STarT-Back Screening Tool and the ODI over the whole follow-up period. Feasibility of
the physiotherapeutic intervention at baseline, patient satisfaction with their ED work-up
and the adherence to therapy recommendations after 7 days were also secondary outcomes.
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2.7. Statistical Analysis
2.7.1. Sample Size Calculation

For our sample size estimation, we considered studies that used the ODI to derive the
estimated benefit of our intervention [32,39-41]. We chose a mean difference of 5 points,
as this is slightly below the number usually defined as the minimum clinically important
difference [42,43], with a standard deviation of 10. With these values from the literature, an
effect size of 0.5 was calculated using Cohen’s d [44]. With the given effect size, 80% power and
oc = 0.05, we calculated a required population of 64 patients per group. Assuming a loss of 10%
of participants due to drop-out, loss to follow-up or secondary exclusion (due to hospitalization
for example), we aimed to recruit 70 participants per group, 140 patients in total.

2.7.2. Primary Data Analysis

An intention-to-treat analysis was conducted. Missing data were handled with avail-
able case analyses. Descriptive statistics are expressed as counts and percentages or as
medians with interquartile ranges (IQR). The data were tested for normal distribution, and
differences were tested using a Student’s ¢-test for normally distributed data and using a
Wilcoxon test for non-normally distributed data. The significance level is two-sided, with a
level of & = 0.05. In order to quantify the magnitude of the effect from the Wilcoxon test,
we used the Wilcoxon effect size [45] from the rstatix package in R [23] to calculate the
effect size r. The interpretation values for the effect size r are based on the literature [45,46]:
0.10-<0.3 (small effect), 0.30—<0.5 (moderate effect) and >0.5 (large effect). Pain intensity
was assessed using the NRS and a minimum clinically significant difference of 2 points was
selected, which was derived from the literature [47,48]. All analyses were performed using
R (version 4.3.1) [23].

3. Results

A total of 385 patients were screened for eligibility between January 2022 and June
2023. Overall, 259 patients were excluded, resulting in 126 patients being randomized.
Fifty-two patients were allocated to the intervention group and received the intervention.
Among these, 15 patients were lost to follow-up, leaving 37 patients for the analysis. A total
of 74 patients were assigned to the control group and 25 of them were lost to follow-up,
resulting in 49 patients analyzed in the control group (details in Figure 2).

The baseline characteristics were similar between patients from the control and inter-
vention groups. The median age of participants was 40 years (IQR, 32-52) and 40.7% of
the 86 patients were female. The median body mass index (BMI) was 25 (IQR, 23-29), the
median physical activity vital sign was 150 min per week (IQR, 5.5-300) and 69.8% of the
86 participants took pain medication recently before the initial consultation. No participant
was triaged to ESI level 1, 11 (12.8%) patients to ESI level 2, 28 (32.6%) to ESI level 3, 45
(52.3%) to ESI level 4 and 1 (1.2%) to ESI level 5. Median pain on the NRS was 7.5 (IQR, 5-8)
on a scale from zero for no pain at all to 10 for maximum pain. The median score on the
STarT-Back-Questionnaire on the day of consultation was 5 (IQR, 4-6) and the median ODI
score was 24 (IQR, 16-33) (Table 1).

The median ODI at day 7 in the control group was 13 (IQR, 5-19), whereas it was
11 (IQR, 6-18) in the intervention group (as demonstrated in Figure 3 and Table 2). The
Wilcoxon test showed that the difference between the two groups was not significant
(p = 0.854, effect size r = 0.0198 [95% CI 0.003 to 0.25]).
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Figure 2. Flow chart of the study population. The chart displays recruitment procedure of emergency
department patients aged 18 or older presenting with nonspecific low back pain.

Table 1. Baseline characteristics (at day 0).

Overall Control Intervention

(n = 86) n=49) (n=37)
Age (in years), median [IQR] 40 [32, 52] 41 [32, 50] 38 [31, 58]
Female sex, n (%) 35 (40.7) 20 (40.8) 15 (40.5)
BMI (in kg/ m?), median [IQR] 25 [23-29] 2523, 28] 26 [24, 29]

Physical Activity Vital Sign, median [IQR] 150 [5.5,300] 160 [0, 320] 120 [21, 280]
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Table 1. Cont.
Overall Control Intervention
(n = 86) (n=49) (n=37)
Pain medication intake before consultation, 1 (%) 60 (69.8) 36 (73.5) 24 (64.9)
ESI level, n (%)
1 0 0 0
2 11 (12.8) 7 (14.3) 4 (10.8)
3 28 (32.6) 15 (30.6) 13 (35.1)
4 45 (52.3) 25 (51.0) 20 (54.1)
5 1(1.2) 1(2.0) 0(0)
Pain on NRS (0 to 10), median [IQR] 7.5[5, 8] 815, 9] 74, 8]
STarT-G, median [IQR] 5[4, 6] 413, 5] 5[4, 6]
STarT-G risk categories, 1 (%)
Low risk 16 (18.6) 13 (26.5) 3(8.1)
Intermediate risk 54 (62.8) 28 (57.1) 26 (70.3)
High risk 16 (18.6) 8 (16.3) 8 (21.6)
Oswestry Disability Index, median [IQR] 24 [16, 33] 24 [16, 33] 24 [17, 33]
Oswestry Disability Index categories, 1 (%)
No Disability (ODI 0-4) 2 (2.3) 1(2.0) 1(2.7)
Mild disability (ODI 5-14) 17 (19.8) 11 (22.4) 6 (16.2)
Moderate disability (ODI 15-24) 26 (30.2) 14 (28.6) 12 (32.4)
Severe disability (ODI 25-34) 24 (27.9) 13 (26.5) 11 (29.7)
Completely disabled (ODI 35-50) 17 (19.8) 10 (20.4) 7 (18.9)

Data are reported as median [interquartile range] or 1 (%). Abbreviations: BMI = body mass index, ESI = emergency

severity index, NRS = numeric rating scale, ODI = Oswestry Disability Index.

50 4
Oswestry Disability Index at day 7
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Figure 3. Boxplot of the Oswestry Disability Index at day 7. Boxplot comparing ODI at day 7 between
control group and intervention group. Single points symbolize patients. Box contains Interquartile

Range (IQR) and horizontal line inside the box indicates the median.
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Table 2. Primary and secondary outcomes (7 days =+ 7 days after inclusion).

Control Intervention
(1 = 49) (n=37) p-Value
Oswestry Disability Index, median [IQR] 13.00 [5.00, 19.00] 11.00 [6.00, 18.00] 0.854
Oswestry Disability Index categories, 1 (%) 0.633
No disability (ODI 0-4) 11 (22.4) 7 (18.9)
Mild disability (ODI 5-14) 18 (36.7) 14 (37.8)
Moderate disability (ODI 15-24) 15 (30.6) 15 (40.5)
Severe disability (ODI 25-34) 4(8.2) 1(2.7)
Completely disabled (ODI 35-50) 1(2.0) 0(0.0)
STarT-Back Screening Tool, median [IQR] 5.00 [3.00, 6.00] 4.00 [3.00, 5.00] 0.326
STarT-Back risk categories, 11 (%) 0.438
Low risk 16 (32.7) 13 (35.1)
Intermediate risk 21 (42.9) 19 (51.4)
High risk 12 (24.5) 5(13.5)
Pain on NRS, median [IQR] 3.50 [2.00, 5.00] 3.00 [2.00, 4.25] 0.359
Pain medication use, 1 (%) 26 (53.1) 17 (45.9) 0.359
Duration in days of painkillers intake, mean {SD} 4.58 {2.80} 5.37 {1.64} 0.295
Returned to work, 1 (%) 31 (63.3) 20 (54.1) 0.606

Data are reported as median [interquartile range], # (%) or mean {standard deviation}. p-values were calculated
using a significance level (alpha) of 0.05. Abbreviations: ODI = Oswestry Disability Index, NRS = numeric
rating scale.

There was no significant difference between the two groups after 7 days in terms of the
STarT-Back Screening Tool, pain on NRS, pain medication use and ability to work (shown
in Table 2).

The results of the questionnaire on the feasibility of the physiotherapist’s intervention
on day zero are shown in Table 3.

Table 3. Feasibility of the intervention (at day 0).

Intervention
(n=37)

Number of interruptions during the intervention, 1 (%)
0 (interruptions) 29 (78.4)

1 (interruptions) 8 (21.6)
Could the patient’s medical needs be met with the standardized physical therapy approach? *, median [IQR] 5.0 [4.0-6.0]
Could the patient’s psychosocial needs be met using the standardized physiotherapy approach? *, median [IQR] 5.0 [4.0-6.0]
Was the patient open to physiotherapeutic intervention in the emergency center? *, median [IQR] 6.0 [5.0-6.0]

Were there any disruptions in the organizational integration [patient scheduling, interruptions, transfers within the emergency 1.0 [1.0-2.0]
care center, noise, or chaos] of the physiotherapy intervention in the emergency care center in this case? *, median [IQR] R

From a physiotherapy point of view, does physiotherapy make sense in this case at this time? *, median [IQR] 6.0 [4.0-6.0]
Did the interprofessional collaboration on the part of physiotherapy work in terms of information exchange? *, median [IQR] 6.0 [5.0-6.0]

The questions were answered by the physiotherapist after performing the intervention at day 0. Data are reported
as median [interquartile range] or 1 (%). * On a scale of 1 to 6: 1 = no, strongly disagree; 2 = no, disagree; 3 = no,
slightly disagree; 4 = yes, slightly agree; 5 = yes, agree; 6 = yes, strongly agree.

Comparing the two groups in terms of patient satisfaction on day 7, it was found that
patients in the intervention group felt more confident with the exercises instructed by a
physiotherapist, with a median of 9 (IQR, 8-9.25) on the questionnaire. Patients in the
control group had a median score of 7 (IQR, 3-9) on the questionnaire in terms of confidence
from the exercises. The Wilcoxon test showed that the difference was significant (p = 0.004,
effect size r = 0.310 [95% CI 0.1 to 0.5] (See Table 4 and Figure 4). For the remaining patient
satisfaction questions, there was no difference between the groups.

Adherence to the therapy recommendations was assessed in both groups during the
first follow-up. As shown in Table 5, a larger proportion of patients in the intervention
group followed each therapy recommendation compared to patients in the control group.
Statistically significant results included more patients in the intervention group avoiding
bed rest (p = 0.005), adhering to pacing recommendations (p = 0.033), performing the
“turning in bed and coming to a sitting position” exercise (p = 0.009) and the “squats
standing in front of a wall” exercise (p = 0.003) than in the control group.
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Table 4. Patient satisfaction at day 7.

Control Intervention Value
(n = 49) (n =37 P
How satisfied were you with your visit
o the emergency center? median [IQR] 9.00 [8.00, 10.00] 9.00 [8.00, 10.00] 0.844
How well was your concern taken care g 16 60 10.00] 9.0 [8.00, 10.00] 0.294

of? median [IQR]
How satisfied were you with the
information provided regarding exercise ~ 9.00 [7.00, 10.00] 9.00 [8.00, 10.00] 0.145
behavior? median [IQR]
Did the exercises give you more
confidence? median [IQR]
How satisfied were you with the
medical care (without the study team)in  9.00 [8.00, 10.00] 9.00 [8.00, 10.00] 0.559
the emergency center? median [IQR]
How do you estimate your overall
length of stay in the emergency 8.00 [6.00, 10.00] 8.00 [5.00, 10.00] 0.343
department? median [IQR]

Patients completed a questionnaire about their satisfaction with their ED visit. Answers were recorded on a

Numeric Rating Scale (NRS) from 0 (= not at all) to 10 (= very much). Data are reported as median [interquartile
range]. p-values were calculated using a significance level (alpha) of 0.05.

7.00 [3.00, 9.00] 9.00 [8.00, 9.25] 0.004

Patient satisfaction

General satisfaction

105 @ Intervention

= Control

Care of the concerr]__f--"'/ -ﬁalisfgidion with length of stay

Information regarding exerci gali's'féction with medical team

Confidence given by exercises

Figure 4. Radar chart of the patient satisfaction at day 7. Patients completed a questionnaire about
their satisfaction with their ED visit. Answers were recorded on a Numeric Rating Scale (NRS) from
0 (=not at all) to 10 (=very much). Displayer values are medians.
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Table 5. Adherence to the therapy recommendations made on day 0 (assessed on day 7 + 7 days
after inclusion).

Control Intervention Val

(n = 49) (n =37) p-vatue
Avoiding bed rest, n (%) 37 (75.5) 37 (100) 0.005
Position changed regularly, n (%) 42 (85.7) 36 (97.3) 0.089
Adbhere to pacing, 1 (%) 27 (55.1) 31 (83.8) 0.033
Performed walks, 1 (%) 40 (81.6) 35 (94.6) 0.155
Perfqrmed: Turning in bed and coming to a sitting 25 (51) 31 (83.8) 0.009
position, 1 (%)
Performed: Sit to stand exercise, 1n(%) 28 (57.1) 31 (83.8) 0.055
Performed: Squats standing in front of a wall, n (%) 22 (44.9) 30 (81.1) 0.003

Data are reported as 1 (%). p-values were calculated using a significance level (alpha) of 0.05.

Concerning the utilization of medical resources, there was no significant difference
between the groups at each of the three follow-ups (Table A1).

Comparing the outcomes on day 21 (follow-up 2), there was no significant difference
between the groups in terms of ODI, pain on NRS, pain medication use and the ability to
work (Table A2).

Similarly, comparing the outcomes at day 42 (follow-up 3), there was no significant
difference between the groups in terms of STarT-Back Screening Tool, pain on NRS, pain
medication use and the ability to work (Table A3). The median ODI on day 42 in the control
group was 4 (IQR, 0-16), whereas the median ODI on day 42 in the intervention group was
2 (IQR, 0.75-6.75). In the intervention group, there were two patients in the “moderate
disability” group on day 42, while in the control group there were eight patients in this
group. There were no differences between the two groups in the other subcategories of the
ODI (Table A3).

As shown in Figure 2, 40 of the original 126 randomized patients were lost to follow-up.
The baseline characteristics of these 40 lost to follow-up patients are compared with those
of the 86 patients analyzed in Table A4. The two groups are very similar. There are no
differences in age, BMI, pain medication use, pain on NRS, STarT-Back Screening tool and
ODIL. Patients in the lost to follow-up group were more physically active with a median of
270 min in the physical activity vital sign compared to patients in the analyzed group with
a median of 150 min.

We observed no harm or unintended effects in either the intervention group or the
control group.

4. Discussion

The main result of this trial was that patients with on-site physiotherapy had a two-
point lower ODI, corresponding to a lower level of disability at day 7. The difference was
statistically not significant (p = 0.85, effect size r = 0.02) and did not meet the predefined
clinically important difference of 5 points. This corroborates findings in primary care show-
ing a modest improvement, not reaching the clinically important difference as compared
with usual care [49].

Secondly, the intervention was associated with less moderate disability, as shown by
a difference in ODI categories at day 42. Despite the small number of observations, the
implementation of ED-based physiotherapy could potentially have an impact on disability
in nonspecific acute LBP. A non-randomized study previously showed that ED-initiated
physiotherapy can improve disability compared with usual care [50]. Patients were as-
signed to physiotherapy intervention at the discretion of the treating physician, which
might have biased treatment allocation and led to unequal baseline characteristics.

Thirdly, the participants in the intervention group showed substantially higher adher-
ence to the therapy recommendations compared to those in the control group. Behavioral
recommendations for nonspecific LBP were implemented up to 28 percentage points more
often when patients received a physiotherapy intervention. Furthermore, exercise adher-
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ence was up to 36 percentage points higher when patients received exercise instruction as
part of the intervention. This indicates that ED-based physiotherapy might improve treat-
ment adherence. In the long term, this may be beneficial for patients to prevent recurrent
episodes of LBP. On the other hand, patients in the control group were adherent to most of
the behavioral recommendations and exercises more than 50% of the time, even though
they only received written instructions as the standard of care.

For all other outcomes, there were no differences between the groups (pain on NRS, STarT-
Back Screening Tool, pain medication use, utilization of medical resources and ability to work).

Pain was reduced to about half of the baseline level after 7 days in both groups. This
suggests that in our cohort of patients seeking attention in the ED, episodes of LBP were
rather short-lived, and physiotherapy did not seem to provide additional pain relief over
standard of care. However, patients in both groups were given a booklet with information
on helpful exercises and general behavior.

This standard of care might not be implemented in all EDs and could also have
contributed to the early reduction in pain. These findings are at contrast with those of a
retrospective study with a less stringent standard of care [14] and with the only published
RCT, in which pain relief was better in the physiotherapy intervention group. However,
important differences to our study must be noted, e.g., that only the physiotherapy group
received mobility training, 15 min of interferential therapy and strengthening exercises,
whereas the control group only received walking training and walking aids [17]. Patients
diagnosed with nonspecific LBP, however, should always receive education regarding their
condition, back-friendly behavior, and strengthening exercises. This can be accomplished
by providing written information containing all the necessary information.

Fourthly, patients were generally satisfied with the care they received in the ED,
although the intervention group felt significantly more confident with the exercises taught
by physiotherapists. Other studies have also shown that patients are more satisfied when
they receive physiotherapy compared to the standard of care [15,17,51,52].

Finally, physiotherapists rated the feasibility of an intervention in the ED as very
high. It can be concluded that this type of short and early intervention is feasible in a busy
inner-city ED environment, supporting previous findings [53]. Retrospective data have
also shown that physiotherapy is safe, does not lead to increased readmissions, and is
associated with patient satisfaction [54].

The debate surrounding direct access to physiotherapy in emergency departments
for patients presenting with musculoskeletal complaints, including LBP, is becoming in-
creasingly relevant. In other European countries, such as France [55] and Italy [56], this
issue is being addressed with considerable attention. To our knowledge, there are no
larger emergency departments (EDs) in Switzerland with directly affiliated physiotherapy
services. Therefore, the results of this study are important in defining the future role of
physiotherapy in this type of care. However, further studies are necessary that consider an
adequate control group and address the question of whether and how physiotherapists can
support emergency physicians when treating nonspecific LBP [57].

Limitations

The main limitation of our study was under-recruitment. Due to the end of funding
and the drop-out rate of almost a third, the planned sample size of 140 patients could not
be reached. As a result, we were only able to the analyze data of 86 patients. A comparison
of baseline characteristics between the analyzed patients and the lost to follow-up patients
showed that the two groups were very similar in almost all characteristics. The only differ-
ences were a slightly higher proportion of men in the lost to follow-up group and a higher
level of physical activity, indicating less severe symptoms. Another possible explanation of
this considerable loss to follow-up could be the acute and transient nature of acute LBP.
In our study population, pain was halved after seven days, which is comparable to other
cohorts [58]. For participants, early improvements could have reduced the motivation for
further participation.
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Block randomization did not completely balance the two groups in terms of size,
mainly due to the unavailability of physiotherapists. However, patient characteristics
were balanced.

As this study was conducted in a Swiss ED, the study population consisted mainly of
Caucasians of European descent. In addition, the Swiss healthcare system is well funded
and we speculate that the Swiss population may have higher health expectations, resulting
in a lower threshold for patients presenting to the ED with a medical problem. Therefore,
the generalizability of our findings to other populations is limited.

It can further be assumed that in a real-life setting more patients might accept and
subsequently benefit from physiotherapy. Both inclusion/exclusion criteria and the 42-day
follow-up could have been barriers to participation, preventing a higher inclusion rate.

The patient satisfaction questionnaire was designed by the authors of the study, and is
therefore not validated and represents a limitation.

However, the very small effect size regarding the primary outcome can be taken as
important and new information for planning other trials. A recalculation of sample size
showed that more than ten thousand would need to be included for a significant difference
between intervention and standard of care. Our sample size of 86 patients is sufficient for a
small effect size in the context of a pilot study [59]. Therefore, the presented trial could be
interpreted as a pilot study on possible effect sizes in trials with a very high standard of
care within the control group for future research.

5. Conclusions

On-site physiotherapy in ED patients presenting with nonspecific low back pain is
feasible and is associated with higher patient satisfaction, compared to standard of care.
The effect of physiotherapy was small, with only a minimal improvement in disability using
the ODI and no reduction in pain. Despite the very small effect size, physiotherapeutic
interventions should be investigated in larger cohorts and with an extended intervention
including patient education, exercises, and other physiotherapeutic modalities.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/jcm13113149/s1, Table S1: CONSORT 2010 checklist of information
to include when reporting a randomised trial; Table S2: TIDieR Checklist—Information to include
when describing an intervention and the location of the information.

Author Contributions: Conceptualization, G.P., C.H.N. and R.B.; methodology, G.P., C.H.N. and
R.B,; software, L.C. and T.E.; validation, L.C., T.E., H.B.R., ].-A.O., ] K., EF,, G.P,, C.H.N. and R.B,;
formal analysis, L.C. and T.E.; investigation, T.E., HB.R,, ].-A.O., ] K. and EF,; resources, C.H.N. and
R.B.; data curation, L.C. and T.E.; writing—original draft preparation, L.C., T.E., EF, J. K., CH.N.
and R.B.; writing—review and editing, L.C., CH.N. and R.B,; visualization, L.C., T.E., CH.N. and
R.B.; supervision, C.H.N. and R.B.; project administration, C.H.N., G.P. and R.B.; funding acquisition,
C.H.N. and R.B,; L.C. and T.E. contributed equally to this work as first authors (shared first authors).
All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by Scientific Funds of the Emergency Department of the Uni-
versity Hospital Basel. The funding agency had no bearing on the study design, data collection and
analysis, or writing of the manuscript.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the local Ethics Committee (“EKNZ: Ethikkommission Nordwest- und
Zentralschweiz”, project N° 2021-02166; date of approval: 7 December 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The dataset is not available due to ethical restrictions. Upon request,
the release of the dataset can be requested from the responsible ethics committee.

Conflicts of Interest: The authors declare no conflicts of interest.


https://www.mdpi.com/article/10.3390/jcm13113149/s1
https://www.mdpi.com/article/10.3390/jcm13113149/s1

J. Clin. Med. 2024, 13, 3149 14 of 18

Appendix A

Table A1. Utilization of medical resources.

Control Intervention

(n = 49) (n=37) p-Value
Follow-up day 7:
Physiotherapy in the last 7 days (other than intervention at day 0), n (%) 12 (24.5) 8 (21.6) 0.957
ED visit in the last 7 days (other than visit at day 0), n (%) 3(6.1) 3(8.1) 1.000
GP consultation in the last 7 days, 1 (%) 15 (30.6) 16 (43.2) 0.327
Specialist visit in the last 7 days, 1 (%) 7 (14.3) 3(8.1) 0.586
Hospitalization in the last 7 days, 1 (%) 1(2.0) 1(2.7) 1.000
Imaging in the last 7 days, n (%) 6 (12.2) 2 (5.4) 0.229
Follow-up day 21:
Missing values 2 3
Physiotherapy since last follow-up, 1 (%) 21 (43.8) 16 (47.1) 0.551
ED visit since last follow-up, 1 (%) 2(4.2) 2 (5.9) 1.000
GP visit since last follow-up, 1 (%) 14 (29.2) 16 (47.1) 0.154
Specialist visit since last follow-up, 1 (%) 7 (14.6) 3(8.8) 0.658
Hospitalization since last follow-up, 1 (%) 2(4.2) 0 0.632
Imaging last follow-up, n (%) 10 (20.8) 6 (17.6) 0.940
Follow-up day 42:
Missing values 8 6
Physiotherapy since last follow-up, # (%) 24 (58.5) 18 (56.2) 1.000
ED visit since last follow-up, 1 (%) 1(2.4) 2(6.2) 0.826
GP visit since last follow-up, 1 (%) 8 (19.5) 11 (34.4) 0.243
Specialist visit since last follow-up, 1 (%) 7 (17.1) 4 (12.5) 0.832
Hospitalization since last follow-up, 1 (%) 0 0
Imaging last follow-up, 1 (%) 5(12.2) 3(94) 0.996

Data are reported as n (%). p-values were calculated using a significance level (alpha) of 0.05. Abbreviations:
ED = emergency department, GP = general practitioner.

Table A2. Outcomes at follow-up day 21.

Control Intervention

(n = 49) (n =37) p-Value
Missing values 1 3
Oswestry Disability Index, median [IQR] 6.5[1.00, 19.25] 8.5[2.25,17.5] 0.858
Oswestry Disability Index categories, 11 (%) 0.713
No disability (ODI 0—4) 18 (40.0) 13 (39.4)
Mild disability (ODI 5-14) 19 (42.2) 17 (51.5)
Moderate disability (ODI 15-24) 6 (13.3) 2 (6.1)
Severe disability (ODI 25-34) 1(2.2) 1(3)
Completely disabled (ODI 35-50) 1(2.2) 0
Pain on NRS, median [IQR] 2.00[0.00,4.00]  2.00[0.00, 4.00] 0.721
Pain medication use, 1 (%) 16 (33.3) 11 (32.4) 0.690
Duration in days of painkillers intake, mean {SD} 7.52 {5.25} 9.17 {5.13} 0.252
Returned to work, 1 (%) 38 (79.2) 25 (73.5) 0.661

Data are reported as median [interquartile range], n (%) or mean {standard deviation}. p-values were calculated
using a significance level (alpha) of 0.05. Abbreviations: ODI = Oswestry Disability Index, NRS = numeric
rating scale.
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Table A3. Outcomes at follow-up day 42.
Control Intervention Val
(n = 49) (n=237) p-value
Missing values 8 5
Oswestry Disability Index, median [IQR] 4.00 [0, 16.00] 2.00[0.75, 6.75] 0.392
Oswestry Disability Index categories, 11 (%) 0.288
No disability (ODI 0—4) 23 (56.1) 21 (65.6)
Mild disability (ODI 5-14) 7 (17.1) 7 (21.9)
Moderate disability (ODI 15-24) 8 (19.5) 2 (6.2)
Severe disability (ODI 25-34) 1(2.4) 2(6.2)
Completely disabled (ODI 35-50) 2 (4.9) 0
STarT-Back Screening Tool, median [IQR] 1.00 [0, 3.00] 1.00 [0, 2.25] 0.239
STarT-Back tool risk categories, 1 (%) 0.230
Low risk 31 (75.6) 29 (90.6)
Intermediate risk 2 (4.9) 1(3.1)
High risk 8 (19.5) 2 (6.2)
Pain on NRS, median [IQR] 1[0, 3.00] 0.5 [0, 3.00] 0.386
Pain medication use, 1 (%) 12 (29.3) 4 (12.5) 0.134
Duration in days of painkillers intake, mean {SD} 12.48 {11.75} 13.74 {8.63} 0.652
Returned to work, 1 (%) 33 (80.5) 24 (75) 0.750

Data are reported as median [interquartile range], n (%) or mean {standard deviation}. p-values were calculated
using a significance level (alpha) of 0.05. Abbreviations: ODI = Oswestry Disability Index, NRS = numeric
rating scale.

Table A4. Baseline characteristics analyzed vs. lost to follow-up (at day 0).

Analyzed Loss to Follow-Up
(n = 86) (n = 40)
Age (in years), median [IQR] 40 [32, 52] 41 [33, 48]
Female sex, n (%) 35 (40.7) 11 (27.5)
BMI (in kg/ m?), median [IQR] 25 (23, 29] 27 (23, 30]
Physical Activity Vital Sign *, median [IQR] 150 [5.5, 300] 270 [1.5, 860]
Pain medication intake before consultation, 1 (%) 60 (69.8) 31 (77.5)
ESI level, n (%)
1 0 0
2 11 (12.8) 7 (17.5)
3 28 (32.6) 22 (55)
4 45 (52.3) 10 (25)
5 1(1.2) 0(0)
Pain on NRS (0 to 10), median [IQR] 7515, 8] 8[6.8,10]
STarT-Back Screening tool, median [IQR] 5[4, 6] 5[4,7]
STarT-Back tool risk categories, 1 (%)
Low risk 16 (18.6) 9 (22.5)
Intermediate risk 54 (62.8) 19 (47.5)
High risk 16 (18.6) 12 (30)
Oswestry Disability Index, median [IQR] 24 [16, 33] 29 [19, 33]
Oswestry Disability Index categories, 11 (%)
No Disability (ODI 0-4) 2(2.3) 1(2.5)
Mild disability (ODI 5-14) 17 (19.8) 7 (17.5)
Moderate disability (ODI 15-24) 26 (30.2) 6 (15)
Severe disability (ODI 25-34) 24 (27.9) 19 (47.5)
Completely disabled (ODI 35-50) 17 (19.8) 7 (17.5)

Data are reported as median [interquartile range] or n (%). * Defined as total minutes per week of physical
activity. Abbreviations: BMI = body mass index, ESI = emergency severity index, NRS = numeric rating scale,

ODI = Oswestry Disability Index.

References

1. Hoy, D.; Bain, C.; Williams, G.; March, L.; Brooks, P; Blyth, E; Woolf, A.; Vos, T.; Buchbinder, R. A systematic review of the global
prevalence of low back pain. Arthritis Rheum. 2012, 64, 2028-2037. [CrossRef]


https://doi.org/10.1002/art.34347

J. Clin. Med. 2024, 13, 3149 16 of 18

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

GBD 2016 Disease and Injury Incidence and Prevalence Collaborators; Carapetis, J.R.; Dadi, A.F. Global, regional, and national
incidence, prevalence, and years lived with disability for 328 diseases and injuries for 195 countries, 1990-2016: A systematic
analysis for the Global Burden of Disease Study 2016. Lancet 2017, 390, 1211-1259. [CrossRef]

Maher, C.; Underwood, M.; Buchbinder, R. Non-specific low back pain. Lancet 2017, 389, 736-747. [CrossRef]

Edwards, J.; Hayden, J.; Asbridge, M.; Gregoire, B.; Magee, K. Prevalence of low back pain in emergency settings: A systematic
review and meta-analysis. BMC Musculoskelet. Disord. 2017, 18, 143. [CrossRef]

Machado, G.C.; Ghinea, N.; Rogan, E.; Day, R.O.; Maher, C.G. Emergency department care for low back pain: Should we adopt
recommendations from primary care guidelines? Emerg. Med. Australas. 2020, 32, 890-892. [CrossRef]

Jermini-Gianinazzi, I.; Blum, M.; Trachsel, M.; Trippolini, M. A.; Tochtermann, N.; Rimensberger, C.; Liechti, ED.; Wertli, M.M.
Management of acute non-specific low back pain in the emergency department: Do emergency physicians follow the guidelines?
Results of a cross-sectional survey. BM] Open 2023, 13, €071893. [CrossRef]

Casazza, B.A. Diagnosis and treatment of acute low back pain. Am. Fam. Physician 2012, 85, 343-350.

Bailly, F; Trouvin, A.P; Bercier, S.; Dadoun, S.; Deneuville, ].P; Faguer, R.; Fassier, ].B.; Koleck, M.L.; Lassalle, L.; Le Vraux, T.; et al.
Clinical guidelines and care pathway for management of low back pain with or without radicular pain. Jt. Bone Spine 2021,
88, 105227. [CrossRef]

George, S.Z.; Fritz, ].M.; Silfies, S.P.; Schneider, M.].; Beneciuk, ].M.; Lentz, T.A; Gilliam, J.R.; Hendren, S.; Norman, K.S.
Interventions for the Management of Acute and Chronic Low Back Pain: Revision 2021. J. Orthop. Sports Phys. Ther. 2021,
51, CPG1-CPG60. [CrossRef]

Fritz, ].M,; Cleland, J.A.; Speckman, M.; Brennan, G.P,; Hunter, S.J. Physical therapy for acute low back pain: Associations with
subsequent healthcare costs. Spine 2008, 33, 1800-1805. [CrossRef]

Marrache, M.; Prasad, N.; Margalit, A.; Nayar, S.K.; Best, M.].; Fritz, ]. M.; Skolasky, R.L. Initial presentation for acute low back
pain: Is early physical therapy associated with healthcare utilization and spending? A retrospective review of a National Database.
BMC Health Serv. Res. 2022, 22, 851. [CrossRef] [PubMed]

Arnold, E.; La Barrie, J.; DaSilva, L.; Patti, M.; Goode, A.; Clewley, D. The Effect of Timing of Physical Therapy for Acute Low Back
Pain on Health Services Utilization: A Systematic Review. Arch. Phys. Med. Rehabil. 2019, 100, 1324-1338. [CrossRef] [PubMed]
Liu, X.; Hanney, W.J.; Masaracchio, M.; Kolber, M.].; Zhao, M.; Spaulding, A.C.; Gabriel, M.H. Immediate Physical Therapy
Initiation in Patients With Acute Low Back Pain Is Associated With a Reduction in Downstream Health Care Utilization and
Costs. Phys. Ther. 2018, 98, 336-347. [CrossRef] [PubMed]

Sohil, P.; Hao, P.Y,; Mark, L. Potential impact of early physiotherapy in the emergency department for non-traumatic neck and
back pain. World J. Emerg. Med. 2017, 8, 110-115. [CrossRef] [PubMed]

Kim, H.S,; Strickland, K.J.; Seitz, A.L.; McCarthy, D.M. Patient Perspectives on Seeking Emergency Care for Acute Low Back Pain
and Access to Physical Therapy in the Emergency Department. Ann. Emerg. Med. 2023, 82, 154-163. [CrossRef] [PubMed]
Gagnon, R; Perreault, K.; Berthelot, S.; Matifat, E.; Desmeules, E; Achou, B.; Laroche, M.C.; Van Neste, C.; Tremblay, S.; Leblond,
J.; et al. Direct-access physiotherapy to help manage patients with musculoskeletal disorders in an emergency department:
Results of a randomized controlled trial. Acad. Emerg. Med. 2021, 28, 848-858. [CrossRef] [PubMed]

Lau, PM.; Chow, D.H.; Pope, M.H. Early physiotherapy intervention in an Accident and Emergency Department reduces pain
and improves satisfaction for patients with acute low back pain: A randomised trial. Aust. |. Physiother. 2008, 54, 243-249.
[CrossRef] [PubMed]

Kilner, E. What evidence is there that a physiotherapy service in the emergency department improves health outcomes?
A systematic review. |. Health Serv. Res. Policy 2011, 16, 51-58. [CrossRef] [PubMed]

Ojha, H.A.; Wyrsta, N.J.; Davenport, T.E.; Egan, W.E.; Gellhorn, A.C. Timing of physical therapy initiation for nonsurgical
management of musculoskeletal disorders and effects on patient outcomes: A systematic review. J. Orthop. Sports Phys. Ther. 2016,
46, 56-70. [CrossRef]

Oliveira, C.B.; Amorim, H.E.; Coombs, D.M.; Richards, B.; Reedyk, M.; Maher, C.G.; Machado, G.C. Emergency department
interventions for adult patients with low back pain: A systematic review of randomised controlled trials. Emerg. Med. J. 2021,
38, 59-68. [CrossRef]

Schulz, K.F,; Altman, D.G.; Moher, D. CONSORT 2010 statement: Updated guidelines for reporting parallel group randomised
trials. BMJ 2010, 340, c332. [CrossRef]

WHO. Low Back Pain. Available online: https:/ /www.who.int/news-room/fact-sheets/detail /low-back-pain#:~:text=Low %20
back%20pain%20(LBP)%20describes, life%20and %20mental %20well-being (accessed on 5 May 2024).

Team, R.C. A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria, 2023.
Wirth, B.; Schweinhardt, P. Personalized assessment and management of non-specific low back pain. Eur. J. Pain 2024, 28, 181-198.
[CrossRef]

Werthman, A.M.; Jolley, B.D.; Rivera, A.; Rusli, M.A. Emergency Department Management of Low Back Pain: A Comparative
Review of Guidelines and Practices. Cureus 2024, 16, €53712. [CrossRef]

Quentin, C.; Bagheri, R.; Ugbolue, U.C.; Coudeyre, E.; Pélissier, C.; Descatha, A.; Menini, T.; Bouillon-Minois, J.B.; Dutheil, F.
Effect of Home Exercise Training in Patients with Nonspecific Low-Back Pain: A Systematic Review and Meta-Analysis. Int. ].
Environ. Res. Public Health 2021, 18, 8430. [CrossRef]


https://doi.org/10.1016/S0140-6736(17)32154-2
https://doi.org/10.1016/s0140-6736(16)30970-9
https://doi.org/10.1186/s12891-017-1511-7
https://doi.org/10.1111/1742-6723.13593
https://doi.org/10.1136/bmjopen-2023-071893
https://doi.org/10.1016/j.jbspin.2021.105227
https://doi.org/10.2519/jospt.2021.0304
https://doi.org/10.1097/BRS.0b013e31817bd853
https://doi.org/10.1186/s12913-022-08255-0
https://www.ncbi.nlm.nih.gov/pubmed/35778738
https://doi.org/10.1016/j.apmr.2018.11.025
https://www.ncbi.nlm.nih.gov/pubmed/30684490
https://doi.org/10.1093/ptj/pzy023
https://www.ncbi.nlm.nih.gov/pubmed/29669083
https://doi.org/10.5847/wjem.j.1920-8642.2017.02.005
https://www.ncbi.nlm.nih.gov/pubmed/28458754
https://doi.org/10.1016/j.annemergmed.2022.12.028
https://www.ncbi.nlm.nih.gov/pubmed/36759233
https://doi.org/10.1111/acem.14237
https://www.ncbi.nlm.nih.gov/pubmed/33617696
https://doi.org/10.1016/s0004-9514(08)70003-5
https://www.ncbi.nlm.nih.gov/pubmed/19025504
https://doi.org/10.1258/jhsrp.2010.009129
https://www.ncbi.nlm.nih.gov/pubmed/21186320
https://doi.org/10.2519/jospt.2016.6138
https://doi.org/10.1136/emermed-2020-209588
https://doi.org/10.1136/bmj.c332
https://www.who.int/news-room/fact-sheets/detail/low-back-pain#:~:text=Low%20back%20pain%20(LBP)%20describes,life%20and%20mental%20well-being
https://www.who.int/news-room/fact-sheets/detail/low-back-pain#:~:text=Low%20back%20pain%20(LBP)%20describes,life%20and%20mental%20well-being
https://doi.org/10.1002/ejp.2190
https://doi.org/10.7759/cureus.53712
https://doi.org/10.3390/ijerph18168430

J. Clin. Med. 2024, 13, 3149 17 of 18

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

Ge, L; Huang, H.; Yu, Q.; Li, Y; Li, X,; Li, Z.; Chen, X; Li, L.; Wang, C. Effects of core stability training on older women with low
back pain: A randomized controlled trial. Eur. Rev. Aging Phys. Act. 2022, 19, 10. [CrossRef]

Smith, D.; Bissell, G.; Bruce-Low, S.; Wakefield, C. The effect of lumbar extension training with and without pelvic stabilization
on lumbar strength and low back pain. J. Back Musculoskelet. Rehabil. 2011, 24, 241-249. [CrossRef]

O’Hagan, E.T.; Cashin, A.G.; Traeger, A.C.; McAuley, ] H. Person-centred education and advice for people with low back pain:
Making the best of what we know. Braz. J. Phys. Ther. 2023, 27, 100478. [CrossRef]

Hoffmann, T.C.; Glasziou, P.P; Boutron, I.; Milne, R.; Perera, R.; Moher, D.; Altman, D.G.; Barbour, V.; Macdonald, H.; Johnston,
M.; et al. Better reporting of interventions: Template for intervention description and replication (TIDieR) checklist and guide.
BM]J 2014, 348, g1687. [CrossRef]

Coleman, K.J.; Ngor, E.; Reynolds, K.; Quinn, V.P,; Koebnick, C.; Young, D.R.; Sternfeld, B.; Sallis, R.E. Initial validation of an
exercise “vital sign” in electronic medical records. Med. Sci. Sports Exerc. 2012, 44, 2071-2076. [CrossRef] [PubMed]

Mannion, A.F; Junge, A.; Fairbank, ].C.; Dvorak, J.; Grob, D. Development of a German version of the Oswestry Disability Index.
Part 1: Cross-cultural adaptation, reliability, and validity. Eur. Spine J. 2006, 15, 55-65. [CrossRef] [PubMed]

Fairbank, J.C.; Pynsent, P.B. The Oswestry Disability Index. Spine 2000, 25, 2940-2952. [CrossRef] [PubMed]

Hill, J.C.; Dunn, K.M.; Lewis, M.; Mullis, R.; Main, C.J.; Foster, N.E.; Hay, E.M. A primary care back pain screening tool: Identifying
patient subgroups for initial treatment. Arthritis Rheum. 2008, 59, 632-641. [CrossRef] [PubMed]

Aebischer, B.; Hill, J.C.; Hilfiker, R.; Karstens, S. German Translation and Cross-Cultural Adaptation of the STarT Back Screening
Tool. PLoS ONE 2015, 10, e0132068. [CrossRef] [PubMed]

Karstens, S.; Krug, K.; Hill, J.C.; Stock, C.; Steinhaeuser, J.; Szecsenyi, J.; Joos, S. Validation of the German version of the STarT-Back
Tool (STarT-G): A cohort study with patients from primary care practices. BMC Musculoskelet. Disord. 2015, 16, 346. [CrossRef]
Grossmann, EFE; Nickel, C.H.; Christ, M.; Schneider, K.; Spirig, R.; Bingisser, R. Transporting clinical tools to new settings:
Cultural adaptation and validation of the Emergency Severity Index in German. Ann. Emerg. Med. 2011, 57, 257-264. [CrossRef]
Strand, L.I.; Moe-Nilssen, R.; Ljunggren, A.E. Back Performance Scale for the assessment of mobility-related activities in people
with back pain. Phys. Ther. 2002, 82, 1213-1223. [CrossRef]

Unal, A,; Altug, E; Erden, A.; Cavlak, U.; Senol, H. Validity and reliability of the Body Awareness Questionnaire in patients with
non-specific chronic low back pain. Acta Neurol. Belg. 2021, 121, 701-705. [CrossRef]

Gedin, F,; Skeppholm, M.; Burstrém, K.; Sparring, V.; Tessma, M.; Zethraeus, N. Effectiveness, costs and cost-effectiveness of
chiropractic care and physiotherapy compared with information and advice in the treatment of non-specific chronic low back
pain: Study protocol for a randomised controlled trial. Trials 2017, 18, 613. [CrossRef]

George, S.Z.; Fritz, ].M.; Bialosky, ].E.; Donald, D.A. The effect of a fear-avoidance-based physical therapy intervention for patients
with acute low back pain: Results of a randomized clinical trial. Spine 2003, 28, 2551-2560. [CrossRef]

Davidson, M.; Keating, J.L. A comparison of five low back disability questionnaires: Reliability and responsiveness. Phys. Ther.
2002, 82, 8-24. [CrossRef]

Hégg, O.; Fritzell, P; Nordwall, A. The clinical importance of changes in outcome scores after treatment for chronic low back pain.
Eur. Spine J. 2003, 12, 12-20. [CrossRef] [PubMed]

Cohen, J. Statistical power analysis for the behavioral sciences. In Statistical Power Analysis for the Behavioral Sciences, 2nd ed.;
Lawrence Erlbaum Associates: Hillsdale, NJ, USA, 1988.

Tomczak, M.; Tomczak, E. The need to report effect size estimates revisited. An overview of some recommended measures of
effect size. TRENDS Sport Sci. 2014, 1, 19-25.

Cohen, ]. A power primer. Psychol. Bull. 1992, 112, 155-159. [CrossRef] [PubMed]

Childs, J.D.; Piva, S.R;; Fritz, ]. M. Responsiveness of the numeric pain rating scale in patients with low back pain. Spine 2005,
30, 1331-1334. [CrossRef] [PubMed]

Ostelo, R.W,; Deyo, R.A.; Stratford, P.; Waddell, G.; Croft, P.; Von Korff, M.; Bouter, L.M.; de Vet, H.C. Interpreting change scores
for pain and functional status in low back pain: Towards international consensus regarding minimal important change. Spine
2008, 33, 90-94. [CrossRef] [PubMed]

Fritz, ].M.; Magel, ].S.; McFadden, M.; Asche, C.; Thackeray, A.; Meier, W.; Brennan, G. Early physical therapy vs usual care in
patients with recent-onset low back pain: A randomized clinical trial. JAMA 2015, 314, 1459-1467. [CrossRef]

Kim, H.S.; Ciolino, J.D.; Lancki, N.; Strickland, K.J.; Pinto, D.; Stankiewicz, C.; Courtney, D.M.; Lambert, B.L.; McCarthy, D.M. A
Prospective Observational Study of Emergency Department-Initiated Physical Therapy for Acute Low Back Pain. Phys. Ther.
2020, 101, pzaa219. [CrossRef] [PubMed]

McClellan, C.M.; Greenwood, R.; Benger, ].R. Effect of an extended scope physiotherapy service on patient satisfaction and the
outcome of soft tissue injuries in an adult emergency department. Emerg. Med. |. 2006, 23, 384-387. [CrossRef]

Richardson, B.; Shepstone, L.; Poland, F; Mugford, M.; Finlayson, B.; Clemence, N. Randomised controlled trial and cost
consequences study comparing initial physiotherapy assessment and management with routine practice for selected patients in
an accident and emergency department of an acute hospital. Emerg. Med. J. 2005, 22, 87-92. [CrossRef]

Tousignant-Laflamme, Y.; Beaudoin, A.M.; Renaud, A.M.; Lauzon, S.; Charest-Bossé, M.C.; Leblanc, L.; Grégoire, M. Adding
physical therapy services in the emergency department to prevent immobilization syndrome—A feasibility study in a university
hospital. BMIC Emerg. Med. 2015, 15, 35. [CrossRef]


https://doi.org/10.1186/s11556-022-00289-x
https://doi.org/10.3233/bmr-2011-0301
https://doi.org/10.1016/j.bjpt.2022.100478
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1249/MSS.0b013e3182630ec1
https://www.ncbi.nlm.nih.gov/pubmed/22688832
https://doi.org/10.1007/s00586-004-0815-0
https://www.ncbi.nlm.nih.gov/pubmed/15856341
https://doi.org/10.1097/00007632-200011150-00017
https://www.ncbi.nlm.nih.gov/pubmed/11074683
https://doi.org/10.1002/art.23563
https://www.ncbi.nlm.nih.gov/pubmed/18438893
https://doi.org/10.1371/journal.pone.0132068
https://www.ncbi.nlm.nih.gov/pubmed/26161669
https://doi.org/10.1186/s12891-015-0806-9
https://doi.org/10.1016/j.annemergmed.2010.07.021
https://doi.org/10.1093/ptj/82.12.1213
https://doi.org/10.1007/s13760-020-01399-y
https://doi.org/10.1186/s13063-017-2351-3
https://doi.org/10.1097/01.Brs.0000096677.84605.A2
https://doi.org/10.1093/ptj/82.1.8
https://doi.org/10.1007/s00586-002-0464-0
https://www.ncbi.nlm.nih.gov/pubmed/12592542
https://doi.org/10.1037//0033-2909.112.1.155
https://www.ncbi.nlm.nih.gov/pubmed/19565683
https://doi.org/10.1097/01.brs.0000164099.92112.29
https://www.ncbi.nlm.nih.gov/pubmed/15928561
https://doi.org/10.1097/BRS.0b013e31815e3a10
https://www.ncbi.nlm.nih.gov/pubmed/18165753
https://doi.org/10.1001/jama.2015.11648
https://doi.org/10.1093/ptj/pzaa219
https://www.ncbi.nlm.nih.gov/pubmed/33351942
https://doi.org/10.1136/emj.2005.029231
https://doi.org/10.1136/emj.2003.012294
https://doi.org/10.1186/s12873-015-0062-1

J. Clin. Med. 2024, 13, 3149 18 of 18

54.

55.

56.

57.

58.

59.

Sayer, ].M.; Kinsella, R.M.; Cary, B.A.; Burge, A.T.; Kimmel, L.A.; Harding, P. Advanced musculoskeletal physiotherapists are
effective and safe in managing patients with acute low back pain presenting to emergency departments. Aust. Health Rev. 2018,
42,321-326. [CrossRef] [PubMed]

Brismée, ].M.; Froment, EP; Bellot, N.; Mambriani, A.; Chauvet, G.; Chevrier, S.; Desjardins, T.; Riquier, S.; Rakotoarivelo, L.H.;
Datoussaid, K.; et al. OMT-France publishes the first French physiotherapy guide for triage of patients with neuromusculoskeletal
conditions—A step toward direct access in French speaking countries. ]. Man. Manip. Ther. 2022, 30, 259-260. [CrossRef] [PubMed]
Maselli, E; Piano, L.; Cecchetto, S.; Storari, L.; Rossettini, G.; Mourad, F. Direct Access to Physical Therapy: Should Italy Move
Forward? Int. |. Environ. Res. Public Health 2022, 19, 555. [CrossRef] [PubMed]

Marks, D.; Comans, T.; Bisset, L.; Scuffham, P.A. Substitution of doctors with physiotherapists in the management of common
musculoskeletal disorders: A systematic review. Physiotherapy 2017, 103, 341-351. [CrossRef] [PubMed]

Williams, C.M.; Maher, C.G.; Latimer, J.; McLachlan, A.J.; Hancock, M.].; Day, R.O.; Lin, C.W. Efficacy of paracetamol for acute
low-back pain: A double-blind, randomised controlled trial. Lancet 2014, 384, 1586-1596. [CrossRef]

Whitehead, A.L.; Julious, S.A.; Cooper, C.L.; Campbell, M.]. Estimating the sample size for a pilot randomised trial to minimise
the overall trial sample size for the external pilot and main trial for a continuous outcome variable. Stat. Methods Med. Res. 2016,
25,1057-1073. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1071/ah16211
https://www.ncbi.nlm.nih.gov/pubmed/28538139
https://doi.org/10.1080/10669817.2022.2119348
https://www.ncbi.nlm.nih.gov/pubmed/36106381
https://doi.org/10.3390/ijerph19010555
https://www.ncbi.nlm.nih.gov/pubmed/35010817
https://doi.org/10.1016/j.physio.2016.11.006
https://www.ncbi.nlm.nih.gov/pubmed/28801031
https://doi.org/10.1016/s0140-6736(14)60805-9
https://doi.org/10.1177/0962280215588241

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Selection of Participants 
	Randomization 
	Groups 
	Intervention 
	Control 

	Measurements 
	Outcomes 
	Statistical Analysis 
	Sample Size Calculation 
	Primary Data Analysis 


	Results 
	Discussion 
	Conclusions 
	Appendix A
	References

