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BACKGROUND: Musculoskeletal complaints, especially non-traumatic neck and back pain, are
routinely encountered in the emergency department (ED) and lead to ED overcrowding, a burgeoning
wait time for physiotherapy and outpatient orthopedic reviews. The study aimed to evaluate the
impact of early physiotherapy evaluation and treatment (EPET) vs. standard care (SC) on clinical
outcomes for patients presenting to the ED with non-traumatic neck and back pain.
METHODS: A retrospective observational study of 125 patients who presented to the ED with
non-traumatic neck and back pain with/without peripheral symptoms from July 2010 to February
2011. Neck Disability Index (NDI), Modified Oswestry Low Back Pain Disability Questionnaire (MODI)
and 11-point Numeric Pain Rating Scale were used as outcome measures and compared between
groups at a mean of 34 days from their initial ED visit.
RESULTS: We identified a total of 125 patients. EPET group comprised 62 patients (mean age,
45 years; men, 63%) and SC group comprised 63 patients (mean age, 45 years; men, 43%). The
EPET and SC groups received physiotherapy at a median of 4 and 34 days respectively from their
first ED visit. EPET patients had significantly lower levels of disability (9.0% vs. 33.4%, Welch t-test,
P<0.001) and pain (median value, 1 vs. 4 points, Mann-Whitney U-test, P<0.001) compared with SC
patients.
CONCLUSION: Early access to physiotherapy in ED was associated with reduced pain and
disability levels. EPET protocol can potentially decrease the demand on outpatient orthopedic services,
thereby freeing up available resources to treat patients who are more likely to benefit from it.
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INTRODUCTION
Singapore General Hospital (SGH) is a tertiary
hospital and a national referral center in Singapore.
The emergency department (ED) sees about 145 000
patients annually. The resources available in the ED are
finite; and hence there is a need to prioritize patients on
arrival to receive emergency medical care. Acuity of the
presenting condition based on a combination of initial
complaints and provisional diagnosis forms the basis for
such prioritization.
Musculoskeletal complaints, especially nonwww.wjem.org
©
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traumatic neck and back pain, form an important part of
the wide spectrum of conditions that EDs are required
to screen and treat. The non-urgent patient population
with such musculoskeletal complaints attending ED and
orthopedic outpatients for care creates a burgeoning wait
list; which stretches the available finite ED resources.
Traditionally, patients presenting with nontraumatic neck and back after being assessed by the
ED staff, would be treated medically for their condition
and discharged. Some may require admission to the
emergency observation ward. Insufficient beds to
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accommodate the increasing demand results in an access
block causing a backlog of patients using ED resources.
After treatment and observation, patients who are fit for
discharge may be referred to outpatient orthopedic clinics
for continuation of care. Very often, the orthopedic
service will refer patients who are still symptomatic
despite rest and medications to the physiotherapist for
physical therapy. This may take a few days to weeks
for patients from their initial ED visit to reach for
physiotherapy.
Early physiotherapy has been tried in many healthcare
systems across the world. There has not been any study of
this problem locally evaluating its benefit. Understanding
the problem in our local context and its impact on the
patient and the ED will help in devising strategies for
better managing this group of patients.
The objective of this study is to evaluate the impact
of early physiotherapy evaluation and treatment on the
clinical outcomes of pain and disability levels for patients
presenting to the ED at SGH with non-traumatic neck and
back pain as compared to the standard care (SC) group.

METHODS
Study design
Doctors at the ED were presented with the idea of
early physiotherapy evaluation and treatment (EPET)
in April 2010 and the potential impact it may have
on patient care and service delivery. After a series
of discussions amongst the ED and physiotherapy
department staff on referral criteria, service availability
guidelines were framed to determine the cases most
likely to benefit from EPET.
This pilot project was introduced in July 2010 for
patients presenting with non-traumatic neck and back
pain with/without peripheral symptoms to the ED of
SGH. These patients were screened and treated by the
ED doctors and on the basis of the guidelines set and at
the discretion of the consulting ED doctor, referred to a
physiotherapist within the ED for further management
of their musculoskeletal problem. On discharge from
the ED, the patients in both groups were given analgesia
as well as appropriate advice. Also, the patients from
the EPET group as well as the SC group received
standard physiotherapy intervention at the outpatient
physiotherapy department in the subsequent weeks. The
frequency and number of sessions with a physiotherapist
depended on patient's progress and response.
This study was a retrospective observational review
of the data of the pilot project. The data collected as part
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of the clinical pathways was used. Patients' attendances
were retrieved for an 8-month period from 1 July 2010
to 28 February 2011. The data was obtained from the
ED electronic medical records and the patients' medical
records in SGH orthopedic and physiotherapy outpatient
clinics at Singapore General Hospital. A data mining
approach using eHints was done in collaboration with
SGH Management Information. Data collection during
the patient's referral to the physiotherapy department in
ED or as an outpatient after discharge from the ED was
done by the physiotherapists (IV and PYH). The data
analysis was performed by SP, IV, PYH and ML.

Study population
Patients who were referred for early physiotherapy
as part of the clinical pathway during that period formed
the EPET group. The patients who were not referred
for early physiotherapy and were referred to orthopedic
outpatient clinic from the ED as the current practice then
formed the SC group (Figure 1).
Inclusion criteria
The inclusion criteria were: (1) age>21 years; (2)
patients who presented to the ED with non-traumatic
neck and back pain with/without peripheral referred
symptoms within the study period from 1 July 2010 to 28
February 2011; (3) patients who were referred for early
physiotherapy as part of the clinical pathway during that
period will form the EPET group; (4) patients who were
not referred for early physiotherapy and were referred to
orthopedics as the current practice then will form the SC
group.
Exclusion criteria
The exclusion criteria included: (1) age<21 years; (2)
patients who were admitted during the study period; (3)
patients with back and neck pain secondary to trauma;
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SC: standard care; EPET: early physiotherapy evaluation and treatment;
ED: emergency department; PT: physiotherapy; Ortho appt: orthopedic
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Figure 1. Timeline diagram showing patient flow pathway for patients
with non-traumatic neck and back pain.
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(4) patients who were not given or those who voluntarily
refused physiotherapy or orthopedic outpatient
appointments; (5) patients who absconded from the ED;
(6) patients who defaulted follow-up.

Outcome measurements
The primary outcomes measured were pain intensity
and disability level at the first visit in the ED for EPET
group and subsequent outpatient physiotherapy in both
EPET and SC groups.
Neck Disability Index (NDI), Modified Oswestry
Low Back Pain Disability Questionnaire (MODI) and an
11-point Numeric Pain Rating Scale were used by the
physiotherapists to collect data on pain and disability
levels of the patients as a part of the clinical pathway.
The Neck Disability Index and the Modified Oswestry
Low Back Pain Questionnaire were used as measure of
disability for neck and back pain respectively. These
questionnaires are self-assessment tools which give the
therapist information on how much has the neck or back
pains affected the patient's ability to manage everyday
life and are shown to have good reliability and validity.
The numeric pain rating scale was used to monitor pain
intensity. It is an 11-point scale ranging from 0 (no pain)
to 10 (severe pain) and has been shown to have good
reliability.
Data collection
The following variables were collected for the data
analysis and interpretation from the electronic medical
records (EMR): patient's demographic information,
including age, gender, race; day of the visit, weekday
vs. weekend; mode of arrival to ED; chief complaint
on the day of the visit (acute/chronic); medical history,
including past and psychiatric history; social history
including family situation; primary and secondary
diagnosis in DEM; emergency or non-emergency
visit e.g. triage category; outpatient visit details either
at the orthopedic or the physiotherapy outpatient
clinics during subsequent visits; disability level (Neck
Disability Index & Modified Oswestry Low Back Pain
Disability Questionnaire) and an 11-point Numeric Pain
Rating Scale of the patients at the first visit in ED and
subsequent outpatient visits; primary provider in ED.
Statistical analysis
Data entry was carried out using Microsoft Excel
2003 (Microsoft Corporation). All data analyses
were performed using SPSS version 14.0 (SPSS Inc.,
www.wjem.org
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Chicago, IL, USA). Statistically significant differences
were assessed using the Welch t-test for measuring the
disability level and Mann-Whitney U-test for measuring
the pain level. A P-value of ≤ 0.05 was considered as
statistically significant. A separate biomedical statistician
who was not involved in the clinical practice performed
all the statistical analyses.

Ethical considerations
The study was approved by the Singhealth Centralized
Institutional Review Board (CIRB Ref: 2013/292/C).
This study did not require the informed consent of
individual patients for the analysis as it is a retrospective
observational study. Hence, waiver of informed consent
was obtained. The collection of data posed no risk to
study participants. All patients' identifiers were removed
from the dataset to safeguard the patients' privacy and
confidentiality.

RESULTS
We identified a total of 125 patients during the study
period who were treated under the EPET or SC pathways
for neck and back pain. There were 62 patients in the
EPET group, with the mean patient age of 45 years, and
63% of the patients in this group were males. There were
63 patients in the SC group, with the mean patient age
being 45 years, and 43% of these patients were males.
EPET group had their physiotherapy sessions
commence as early as the same day as their initial ED
visit (mean 4 days±4). The SC group on discharge from
ED had to await an orthopedic review following which
they were referred for outpatient physiotherapy. This
traditional pathway resulted in a mean delay of 34±22
days before they could see the physiotherapist for their
first session. In this mean delay of 34 days, patients in
the EPET group had at least 4 sessions of physiotherapy.
All patients completed self-assessment questionnaires for
disability and graded their pain on every session.
The two primary outcome measures, one the pain
scale and the other, the disability level were collected for
patients from both the EPET and SC groups. Outcome
measures were compared between the two groups at
a mean of 34 days from their initial ED visit. EPET
patients had significantly lower levels of disability
(9.0%) as compared to patients in the SC group (33.4%).
This demonstrates a statistically significant difference
in disability levels between the two groups (P<0.001)
(Figure 2). Moreover, the median value of pain in EPET
was 1 as compared to 4 points in the SC group, which is
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Figure 2. Box plot diagram showing comparison of disability level in the
EPET (9%) vs. SC (33.4%) groups.
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Figure 3. Box plot diagram showing comparison of pain intensity in the
EPET (1 point) vs. SC (4 points) groups.

statistically significant (P<0.001) (Figure 3).

DISCUSSIONS
Research has indicated that there is an increasing ED
attendance worldwide, due to the convenience of receiving
immediate medical care for the less urgent medical
conditions. Moreover, a shortage of elderly-care facilities
and changes in family demographics have resulted in more
elderly people living alone with limited social support.[1]
The various factors leading to access block has resulted in
ED overcrowding, increased waiting times and decreased
quality of care. This has been suggested to increase the
likelihood of adverse events.[2]
Musculoskeletal complaints, especially non-traumatic
neck and back pain, form an important part of the wide
spectrum of conditions that emergency physicians are
required to screen and treat. Physiotherapists have
a specialized knowledge and appropriate skill-set to
treat patients with these musculoskeletal complaints.[3]
Therefore, the addition of the physiotherapists as a part of
the ED team has the potential for freeing up emergency

physicians to attend to other cases and hence potentially
reduce the waiting times for patients. [4] Moreover,
the additional reasons for the development of an ED
physiotherapy service include the need for mobility and
exercise experts in the ED; and some evidence suggesting
early physiotherapy intervention facilitates healing and
prevents secondary complications.[3]
A general understanding of this service was to have
a physiotherapist attend to the appropriate patients in
the ED for physiotherapy-specific management with a
view of alleviating patient's pain and disability; and the
potential impact it may have on patient care and service
delivery. EPET empowers the ED staff to screen and
directly refer patients for physiotherapy services. Patients
in the EPET pathway get access to physiotherapy
services as early as on the same day of their ED visit for
their musculoskeletal ailments (Figure 1).
Anaf and Sheppard [5] reported that physiotherapy
based within the ED would be valuable in targeting
interventions to assist with pain, decreased mobility as
well help to reduce the number of hospital admissions
through appropriate inter-disciplinary liaison. The
perceived quality of care is likely to be improved with
the utilization of a specifically trained physiotherapist in
the ED.[6] It also has the potential of saving medical time
for both ED doctors as well as the trauma clinic, as well
as reduces referrals to the other review clinics.[6,7]
Physiotherapist assessment in the ED was associated
with a statistically significant improvement in patient
satisfaction.[8,9] Rapid access to physiotherapy in the ED
has also shown to have a significant impact on recovery
time after acute knee injuries.[10] Also, patients with such
direct access had fewer prescriptions for analgesia as
compared to those without direct access.[11]
Having a physiotherapist in the ED resulted in an
increased number of patients treated with physiotherapy,
and decreased waiting times. It also resulted in more
patients attending their initial appointments.[12] A study
by Taylor et al [13] also suggests that it can result in
decreased waiting times and length of stay for patients
without any adverse effects.[14] They enhance the ability
of EDs to meet the waiting time targets and are popular
with patients in view of improved satisfaction levels.
A systematic review suggested that there was
insufficient evidence yet to support the benefits of
ED physiotherapy at system and provider levels, but
there was high-level evidence of its benefits in terms
of improved pain management and disability levels.[15]
Also, introducing this service could potentially lead to
increased health delivery costs.[8]
www.wjem.org
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However, despite all this research till date, the
evidence for the effectiveness and benefits of using
physiotherapy services at EDs is debated. The variability
in the role of physiotherapists, timing of service
provision and also the different models of healthcare
delivery systems across the studies makes generalization
difficult.[16]
This paved the way for us to perform a retrospective
observational review of the pilot project to determine
the impact of EPET vs. SC on patient outcomes and
the ability to increase resource availability. We aimed
to compare the outcome measures of the SC group on
their first physiotherapy visit which was at a mean of
34 days from their initial ED visit; to the 34th day mean
value of the disability and pain intensity in the EPET
group. By doing this we aimed to look at the impact
early physiotherapy management and progression of care
would have on patient's disability and pain.
EPET patients had significantly lower levels of
disability as compared to patients in the SC group (9.0%
vs. 33.4%). Also, the median value of pain was lower in
the EPET group as compared to the SC group (1 vs. 4
points). Thus, early physiotherapy in the ED for patients
presenting with non-traumatic neck and back pain with/
without peripheral symptoms was associated with
reduced pain and disability, which in turn resulted in
overall improved patient satisfaction.
The results of our study supports the conclusions of
previous studies by Lau et al[16] and Zigenfus et al[17] that
demonstrated a strong indication for early physiotherapy
management of patients with acute low back pain resulting
in reduced pain and improved patient satisfaction.
Thus, EPET involves a new way of ED staff working
in multidisciplinary cohorts to manage patients, rather
than replacing traditional existing ED services. It
would aim at providing quality care to every patient
through comprehensive integrated clinical practice,
with the knowledge of experienced musculoskeletal
physiotherapist providing positive clinical benefits to
patients. It would also potentially facilitate appropriate
care to a group of patients who would otherwise default
their outpatient appointments.
As this is a new development in the role of the
physiotherapist and its extended scope of ED practice,
the benefits of this pilot study would provide a basis for
interventional trials to further assess its effectiveness not
only at the patient level, but also at a systems level.
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single emergency department. As this is a retrospective
study, we did not stipulate at which exact days postED visit, the outcomes were measured in both groups.
Also, the nature of the study allowed the first contact of
patients in the SC group with the physiotherapists only
at a median of the 34th day from their initial ED visit.
Hence, no baseline data on the pain and disability levels
could be collected for this group of patients till then.
Further research in this direction would aim to
develop a randomized control trial evaluating this
effectiveness, as well as to design a study to evaluate
its cost-effectiveness and to measure the reduction of
workload on the ED and orthopedic services.

CONCLUSIONS
Early physiotherapy for patients presenting to the
ED for non-traumatic neck and back pain with/without
peripheral symptoms was associated with reduced pain
and disability, as compared to patients with outpatient
physiotherapy referral. This would result in overall
improved patient satisfaction. EPET protocol can
potentially decrease demand on outpatient orthopedic
services, thereby freeing up available resources to
treat patients who are most likely to benefit from it.
Understanding the impact of early physiotherapy
management on the patient and the ED will help in
devising strategies for better managing this group of
patients, the appropriate allocation of resources and
reducing the access blocks to the ED and outpatient
orthopedic teams.
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