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1 | INTRODUCTION

1.1 | Background

Musculoskeletal (MSK) complaints account for almost 10% of all Emer-
gency Department (ED) visits each year in the United States, with
approximately 9 million patients being treated and discharged.! Previ-
ous studies examining patient’s reasons for seeking ED care for MSK
complaints found that three out of four patients sought pain relief,
and less than half of that group desired diagnosis or radiographic
evaluation.?

An increase in opioid prescribing was seen starting in 2006, which
peaked in 2012 at a rate of 81.3 prescriptions per 100 persons.® In
2011, the Centers for Disease Control declared deaths from prescrip-
tion opioids an “epidemic.”* Mirroring this rise in opioid prescribing
often for chronic pain conditions was a rise in overdoses.

Emergency care is designed to provide specialized, rapid treatment
for acute conditions and injuries. Patients in the ED will receive care
for their immediate needs, including pain, but this care is typically
not designed to manage chronic conditions. According to Hertling and
Kessler, physical therapy (PT) is known to address both acute and
chronic pain.> Additional studies have shown lower pain levels, fewer
recommended imaging tests and prescription medications at ED dis-
charge, and fewer ED return visits when PT is utilized in the ED. Early

PT intervention was shown to reduce long-term opioid use.”

1.2 | Importance

Due to often perceived limited options for pain relief in the ED, it
is essential that physicians gain new non-pharmacological treatment
options to avoid dependence on opioid therapies. Despite previous
research on this topic, it is unknown whether PT in the ED can lead to
fewer return visits. Additionally, the effects of early access to outpa-
tient PT after being seen by a physical therapist in the ED have yet to be
studied and previous studies focused on only one area of intervention.

1.3 | Goals of this investigation

The goal of the Alternatives to Opioids (ALTO) program was to provide
early access to PT in the ED to patients presenting with non-traumatic
MSK pain, providing an additional treatment option for pain manage-
ment to emergency medicine physicians. The primary objective of this
program was to assess efficacy of PT for pain reduction in the ED while
simultaneously reducing the number of opioids prescribed to patients
in the emergency setting through effective treatment of pain. The sec-
ondary objectives were to compare pain after treatment, adherence to
outpatient PT, and return visits for the same complaint. We anticipated
other downstream effects due to this program such as the establish-
ment of appropriate healthcare utilization. This study also looked to
address research gaps and find additional benefits of PT interventions
in the ED beyond immediate patient-centered outcomes, such as ED
discharge pain scores.

The Bottom Line

Increasingly clinicians and patients are seeking non-opioid
alternatives for pain treatment in the emergency depart-
ment (ED). In a prospective convenience cohort study of 974
patients presenting to the ED with musculoskeletal pain, 528
had an evaluation and treatment by physical therapy (PT).
The PT group had much less pain compared to standard treat-
ment, and were more likely to follow up with outpatient PT
rather than return to the ED.

2 | METHODS

2.1 | Study design and setting

This program was designed as a prospective cohort study open to eligi-
ble patients presenting to the ED (annual volume > 90,000) or Urgent
Care (UC; annual volume > 50,000) at a single large academic ter-
tiary center for non-traumatic acute or exacerbations of MSK pain. We
included eligible patients from November 2020 to December 2022.
The study received local institutional review board acknowledgment as

a quality improvement program.

2.2 | Selection of participants

Adult patients presenting to the ED or UC with a complaint of acute
or chronic MSK pain who did not need emergent surgical intervention
were invited to participate in a program designed to treat their pain
with ALTO medications. During the health care visit, clinicians would
treat patients with standard of care practice for their pain. After stan-
dard evaluation, ED clinicians who determined the source of pain to
be MSK-related and deemed potential PT appropriate would place an
electronic order for a referral for PT to all eligible patients. All oth-
ers were excluded. The ALTO program staff would approach these
patients during their health care visit to explain and invite them to par-
ticipate. Those who consented answered longitudinal surveys about
their pain and the course of their treatment throughout the program.
Long-term follow-up to determine healthcare trends (further ED visits,
outpatient follow-up, etc.) was performed on all eligible subjects using
review of our local electronic medical records unless the eligible sub-
ject requested to be removed from the follow-up. The final sample size
was based on convenience of patients presenting to the ED.

2.3 | Interventions/exposures

All eligible patients were given a referral to PT order regardless of
their willingness to participate in the ALTO program itself. During most
business hours, PT trained in managing MSK conditions was provided

in the ED in addition to being offered a follow-up appointment in an
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FIGURE 1

outpatient setting with out-of-pocket costs covered by the program as
needed. Patients were allowed to refuse PT evaluation if it was their
preference. The reason for their refusal was not tracked. In total, 974

patients were eligible for this study out of 1007 patients screened.

24 | Outcomes
The primary outcome of this study was reduction in pain at ED dis-
charge. The secondary outcomes were adherence to outpatient PT

visits and return ED visits for the same complaint.

2.5 | Measurement/data analyses
Pain scales (visual analog scale; VAS) were collected and self-reported.
This study contained a convenient sample and included all eligible adult
patients (>18 years old) with non-traumatic acute or exacerbations
of chronic MSK pain. Patient return rates were collected using the
institutional electronic medical records. All return rates were collected
monthly, beginning at 6 months, and ending at 12 months from the
patient’s index visit. Lost-to-follow-up rate was not calculated.
Descriptive statistics were used to characterize the subjects. Char-
acteristics such as gender and race were self-reported. Pain scales
were analyzed using the Wilcoxon signed rank test for paired com-
parison. Frequencies of the presence or absence of minimal clinically
significant pain change were calculated by considering if the change in
pain exceeded 12 mm on the VAS.8 Contingency analyses on the fre-
quency of minimal clinically significant pain, ED return, and healthcare
utilization were done using Fisher’s exact test. Odds ratios for minimal
clinically significant pain were calculated using Baptista-Pike analysis.
Upper and lower limits of 95% confidence intervals for ED return and
healthcare utilization were calculated among the three groups using
the Wilson/Brown method. Multiple logistic regression with multiple
variable analysis models was performed. Univariate binary dependent

variables of ED PT use. Variables measured were theorized by the

Flow chart of patients screened for Alternatives to Opioids (ALTO) participation. ED, emergency department; PT, physical therapy.

study team and included return for same ED complaint, prior ED vis-
its, pre-visit healthcare utilization, and post-visit healthcare utilization.
Multicollinearity was assessed for variables strongly correlated with
others. The Hosmer-Lemeshow test was used to assess the goodness
of fit for logistic regression model. Statistical analyses were performed
using GraphPad Prism (v10.2). Statistical significance was defined as
p < 0.05. Some program enrollees were lost to follow-up during the
follow-up phase of this program despite multiple attempts to contact

them through their preferred means.

3 | RESULTS

3.1 | Characterization of study subjects

Our cohort contained 974 eligible patients presenting for MSK pain, of
which, 553 consented to completing follow-up surveys in the full pro-
gram (56.8%). The diagram of patients can be seen in Figure 1 and study
demographics can be seen in Table 1. The spread in the population
demographics, including gender, race, and insurance status, was satis-
factory given the population demographics in the hospital catchment
area. The location of pain complaints included MSK pain throughout
the body (Figure 2). Lower back pain was the most frequent cause for
the visit, encompassing 14% of total pain complaint locations.

3.2 | Main results

The primary objective of this grant program was to reduce the pain of
patients with MSK pain at discharge without the use of opioid medi-
cations within the ED and at time of discharge prescribing. All eligible
patients were provided a referral to outpatient PT; additionally, a phys-
ical therapist was available in the ED for an initial evaluation and
treatment as a part of their ED treatment visit during daytime hours. A
total of 528 patients had an initial evaluation and treatment visit with
a physical therapist during their ED visit (54.2%).
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TABLE 1 Study population demographic characteristics.

Measure
Age (years), mean (standard deviation) 43.7 (+15.6)
Gender, N (%)?
Male 213(39.4)
Female 315 (60.4)
Other/did not respond® 25 (4.5)
Race or ethnicity (multi-selection), N (%)?
Black or African American 112(20.7)
White 394(73.0)
Asian 5(0.9)
American Indian or Alaska Native 1(0.2)
Native Hawaiian or other Pacific Islander 1(0.2)
Some other race® 22(4.1)
Hispanic 22(4.2)
Insurance type (multi-selection), N (%)?
Private 208 (38.8)
Tri-care 6(1.1)
Medicare 81(15.1)
Medicaid 113(21.1)
Self-pay 128(23.9)

2These demographics were collected voluntarily from consenting partici-
pants only.

bGender identities with less than five individuals or those who preferred not
to disclose were grouped.

“Some other race was self-reported by participants.

Self-reported VAS pain scores at discharge showed a reduction from
the median of 69 to 46 mm (Figure 3, p < 0.001). Furthermore, those
who were evaluated and treated by PT during their ED visit more
frequently had the presence of minimal clinically significant change
in pain scores (odds ratio: 3.103, confidence interval: 1.895-5.037;
Table 2). The median pain improvement for patients after PT in the ED
was 20 mm (interquartile range [IQR]: 3-39 mm) compared to 4 mm
improvement in patients who were not treated by PT in the ED (IQR:
—1to 15 mm).

Evaluation and treatment by PT in the ED were strongly associated
with decreased odds of keeping an outpatient PT appointment (Table 3;
p < 0.001). Strikingly, although, evaluation and treatment by PT in the
ED led to athreefold reductioninreturning to the ED for the same com-
plaint up to 1 year later highlighting the success of the visit (Table 3;
p <0.001).

Although PT in the ED was impactful in the reduction of ED returns
for the same complaint, all patients who received some PT either in
the ED and/or outpatient PT were less likely to return to the ED for
the same complaint. Receiving PT in the outpatient reduced ED return
with the same complaint about twofold, whereas PT in the ED leads
to a nearly fourfold reduction in ED return for the same complaint in
those who received no PT at any time (Table 4; p < 0.001). Furthermore,

healthcare utilization patterns among patients who received PT in the
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ED showed a 10% increase in establishing or maintaining healthcare
outside of emergency services. Patients who received PT care in the
outpatient setting showed a 20% increase in those who established or
maintained healthcare outside emergency services (Table 4; p < 0.001).

4 | LIMITATIONS

Although significant findings were found, we cannot exclude limita-

tions of this study. This study was limited to the data and patients
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TABLE 2 Physical therapy evaluation and treatment in the emergency department (ED) increased the frequency of minimal clinically

significant pain change.

Outcome

Presence of minimal clinically significant pain change
Received physical therapy in the ED
Did not receive physical therapy treatment in the ED

TABLE 3

Outcome (referent)

ED return with the same complaint (yes)

Prior ED visits for any complaint (number)

Utilized other health care prior to this visit for any reason (yes)
Utilized other health care after this visit for any reason (yes)
Utilized outpatient PT (yes)

Hosmer-Lemeshow statistic and p-value

Abbreviations: Cl, confidence interval; OR, odds ratio.

TABLE 4

Outcome
ED return for same complaint
Received physical therapy in the ED
Received physical therapy only in the outpatient setting
Did not receive physical therapy treatment
Utilize healthcare services after visit
Received physical therapy in the ED
Received physical therapy only in the outpatient setting

Did not receive physical therapy treatment

PT in the ED, OR (95% Cl)

Row, % (n) Contingency p-value

56.3% (138/245)
29.4% (32/109)

<0.001

Impact of emergency department (ED) physical therapy (PT) on health care utilization.

No PT in the ED, OR (95% Cl)

0.327(0.193-0.545)
1.110(0.972-1.290)
0.854(0.498-1.460)
1.080 (0.586-2.000)
0.287(0.181-0.450)
8.95,0.347

3.050(1.84-5.17)
0.902 (0.777-1.030)
1.170(0.685-2.010)
0.924 (0.500-1.710)
3.480(2.220-5.510)
10.10,0.2550

Impact of physical therapy on emergency department (ED) returns and follow-up health care utilization.

Row, % (n) 95% Cl of positive outcome (UL, LL)
9.1% (44/437) (12.0,6.9)

16.9% (85/419) (20.4,13.8)

32.7% (36/74) (41.9,24.7)

69.9% (337/145) (73.8,65.7)

83.0% (395/81) (86.1,79.3)

59.1% (65/45) (67.8,49.7)

Abbreviations: Cl, confidence interval; LL, lower limit of 95% confidence interval; UL, upper limit of 95% confidence interval.

of a single healthcare system ED and UC. As a prospective cohort
study based on a convenient sample, limited information is sometimes
available in the electronic health records or unavailable due to lost
to follow-up. All eligible patients were provided with an electronic
PT referral; however, the physical therapist and program study staff
were not available 24 h a day potentially leading to some selection
bias. Furthermore, those patients who declined PT likely have various
reasons for doing so, including prior unsatisfactory results or a misun-
derstanding of PT potentially leading to selection bias as well. While
we believe that these limitations did not impact the study to a signif-
icant degree, we suggest that future studies include a more rigorous
approach than this observational study, such as a randomized con-
trolled trial or multiple hospital systems to attempt to mitigate these
limitations and increase the generalizability even further. The survey
data were self-reported and subject to bias and in some areas led to
a lack of demographic data. Some patients lost to follow-up may have
decided to seek care elsewhere, perhaps in part by the experience of

careinour ED, including PT.

5 | DISCUSSION

A goal of this study was to address the knowledge gaps for PT in the ED
in an attempt to establish potential benefits of PT in the ED beyond 30-
day return rates. This prospective cohort study analyzed patients who
were eligible for a funded ALTO program, which utilizes PT in the ED as
an alternative treatment to opioids and tracks outcomes longitudinally.
The primary goal of the ALTO program, in general, is to reduce
the number of opioids originating from the ED. Nationally, opioid pre-
scribing decreased from 12.2% in 2017-2018 to 8.1% in 2019-2020.7
During the timeframe of this study, our institution decreased opioid
prescribing from 14.55% to 0.00% for enrollees of our ALTO program.
The findings of this study showed that the ALTO program was suc-
cessful in not only reducing the number of ALTO participants receiving
opioids but may have contributed to the culture shift reducing the
number of opioids originating from our institutional ED as a whole.
The program participants for this study were diverse for our insti-
tutional patient catchment area. These demographics included age,
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sex, race, ethnicity, and insurance payer source. Perhaps unsurprisingly,
lower back pain constituted the highest prevalence of pain location
in our program participants. Nearly twice as many lower back pain
patients participated in the ALTO program than any other pain loca-
tion. Low back pain has been reported to be a very common location
for pain in other EDs, with an estimated 4.4% of all ED visits attributed
to lower back pain.’® Other common sources of pain in our cohort
included shoulder, hip, and knee pain.

Globally, participants enrolled in the ALTO program did have a
reduction in self-reported pain score of nearly 25% at discharge. How-
ever, even more striking is the self-reported improvement in pain of
participants who were treated by PT in the ED. Pain improvement
was fivefold greater in this group. These findings corroborate others
investigating the effects of early PT intervention (specifically targeting
lower back pain) on pain reduction.!!

We also reported other benefits of PT in the ED. The PTs pro-
viding services in the program used an outpatient approach to MSK
pain conditions rather than the more commonly reported inpatient PT
approach focused on movement. This may have aided in our overall
program success.

These findings suggest that evaluation by PT in the ED and followed
by outpatient PT led to an increase in trust in the health care system,
which expanded to other aspects of their health beyond MSK pain.
An increase in trust has been seen with continuity of care in outpa-
tient PT.22 Increased trust in healthcare is likely due to the expanded
time patients have with health care staff. The physical therapist can
spend additional time listening to the patient and providing unique
therapy that can be missed in the brief encounter the patient has with
the physician. While previous studies reported reduced imaging tests,
decreased prescription drug orders, and increased patient satisfaction,
we report for the first time to our knowledge that PT in the ED with
outpatient follow-up can lead to more efficient healthcare utilization
beyond acute care 413

Patients utilizing acute care services for their MSK pain often
face challenges keeping outpatient appointments for various reasons
including but not limited to difficulty arranging transportation, child
or elder care, work absences, lack of internet/device for telehealth
options, and previous experience utilizing emergency services.’ In
our study, many patients who were evaluated and treated by PT in the
ED were unable to keep their outpatient PT appointments, despite
offering many outpatient sites across the region. This lack of follow-up
underscores the importance for services such as PT to be present in
the emergency setting. Our regular institutional patient catchment
area comprises approximately 25 mostly rural counties surrounding
its suburban location. We believe that those who saw PT in the ED
and received pain science education with instructions for exercises
may have been satisfied with the status of their care, considering
potentially large travel distances to outpatient PT appointments.
Additionally, with the self-reports of approximately 21% of ALTO
participants receiving Medicaid and 24% uninsured, it is possible that
monetary factors could have played a role, such as travel expenses

or missed work, even though PT visit was fully covered by the ALTO

program. Moreover, many patients who were evaluated and treated
by PT in the ED may have been simply satisfied with their exercise and
pain control plan received in the ED, their reduced pain at discharge,
and felt that further outpatient PT visits were unnecessary. Still,
the visit with PT in the ED did have an influence on return rates to
the ED.

Gagnon et al. have previously reported that PT in the ED reduced
pain and ED returns up to 3 months after the visit; however, the causes
for the ED returns were not investigated.® We aimed to investigate ED
returns based on related complaints. Thus, our study’s most impactful
finding is that those who had evaluation and treatment by a physical
therapist in the ED were less likely to return to either the ED or UC for
the same complaint up to 1 year after their visit. This prominent finding,
the first report to our knowledge, suggests that our ED PT providers
were able to significantly reduce specific complaints to the point where
patients did not seek emergency care for the same pain. Fewer return
rates for the same complaint opens additional resources for EDs to
utilize for other patients.

In summary, the results of this study suggest that PT evaluation and
treatment in the ED provide many benefits. In the short term, patients
receiving PT in the ED reported a greater reduction in pain at ED dis-
charge than standard ED care. Beyond short-term outcomes, patients
who utilized PT were more likely to establish appropriate care with
health care resources outside of emergency services up to 1 year after
enrollment.. Finally, those who saw PT in the ED were significantly less
likely to return to the ED for the same complaint up to 1 year later. PT
within the ED provides a valuable tool to reduce MSK complaints and
improve patient outcomes.
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