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ABSTRACT

Objective: The profession of physical therapy in the United States has evolved significantly
since the American Physical Therapy Association introduced Vision 2020, advocating for
consumers’ direct access to physical therapy services. As the use of direct access expands, it
becomes essential to examine successful models and resources, such as those that allow
physical therapist referral for diagnostic imaging. This study aims to report the utilization,
appropriateness, and reimbursement for diagnostic imaging referrals made by physical thera-
pists during routine care across multiple health care organizations.

Methods: This study was a retrospective observational study of patients seeking care for
neuromusculoskeletal conditions at ambulatory physical therapy clinics at three healthcare
organizations. Data from each organization related to physical therapist referral for diagnostic
imaging was reviewed to determine utilization rate, appropriateness, and reimbursement.
American College of Radiology (ACR) criteria were used to determine appropriateness of
diagnostic imaging referral.

Results: Seventy-five physical therapists signed 596 referrals for diagnostic imaging during
61,012 episodes of routine care. The utilization rate was 9.8 diagnostic imaging referrals per
1000 episodes of care. Ninety-one percent of the referrals were consistent with evidence based
ACR guidelines and deemed appropriate. There were no instances of insurance denial when
a physical therapist signed the referral for diagnostic imaging.

Conclusion: Physical therapists with privileges to directly refer for diagnostic imaging did so
judiciously and followed ACR guidelines when referring patients for imaging. The absence of
insurance reimbursement claim denial contrasts a common concern about physical therapist
referral for diagnostic imaging. Physical therapists referred for appropriate imaging studies and
are unlikely to contribute to diagnostic imaging overutilization.
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Introduction ) ) . .
with various musculoskeletal disorders without a referral

In 2000, the American Physical Therapy Association
(APTA) published Vision 2020 which advocated for
consumers having direct access (DA) to physical ther-
apy services, for physical therapists to hold all privi-
leges of autonomous practice and for physical
therapists to be the practitioners of choice for
patients/clients with musculoskeletal conditions [1].

The profession of physical therapy in the United
States (U.S.) has indeed seen significant advances
over the last two decades. Since 2015, the entry level
degree in the U.S. has been at the doctoral level [2]. As
of 2016, the majority of the physical therapy workforce
(55%) now holds doctoral degrees [3].

Today, some version of DA is available in all 50 states,
with 21 states having essentially no restrictions on con-
sumer access to physical therapy care [4]. Physical thera-
pists are increasingly evaluating and treating patients

from another healthcare provider.

Additionally, some healthcare systems are now pla-
cing physical therapists in primary care roles and using
them to help triage orthopedic conditions in urgent
care centers or the emergency department [5-7].

Internationally, the World Confederation for Physical
Therapy states that ‘physical therapy entry-level educa-
tion prepares physical therapists to be primary contact
autonomous practitioners, able to examine/assess, eval-
uate, diagnose, intervene/treat, determine outcomes
and discharge patients/clients without referral from
other health professions or third parties’ [8].

As increasingly more physical therapists step into
direct access roles in the United States, it may be
prudent to explore the resources used in successful
long-standing direct access models such as those
used in the U.S. military and in other countries [9-16].

CONTACT Brian Baranyi @ bbaran3@uic.edu @ Department of Physical Therapy, College of Applied Health Sciences, University of lllinois at Chicago,

1640 W. Roosevelt Road #307, Chicago, IL 60618, USA
© 2025 Informa UK Limited, trading as Taylor & Francis Group


http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/10669817.2025.2465738&domain=pdf&date_stamp=2025-07-18

The U.S. military has used physical therapists very
successfully as first-contact providers for decades [9].
Physical therapists that function in this model of care
routinely make decisions related to specialty referral,
have the ability to prescribe some medications and
directly refer for diagnostic imaging studies, such as
plain film radiography, magnetic resonance imaging
(MRI) and Computerized Tomography (CT scan) [9].

The ability for physical therapists to refer for diag-
nostic imaging studies is now an established practice
model in some countries such as Australia, Canada, the
United Kingdom, the Netherlands, Norway, and South
Africa [17-20].

In order to maintain patient safety, it is incumbent
upon each physical therapist to determine when
a patient’s condition falls outside their scope of prac-
tice and to refer the patient to an appropriate health-
care provider when indicated. We believe diagnostic
imaging can be an invaluable tool in this process and
at times, is the most pertinent resource needed to
ensure ongoing patient safety.

The potential for overuse

As the role of diagnostic imaging in physical therapy
practice is explored further, we should be mindful of
the ever-present danger of overutilization of this
resource. For example, in the U.S., inappropriate use
of diagnostic imaging to manage low back pain has
been cited as one of the top five practice patterns to
address that would have the greatest impact on
improving care while reducing cost [21].

There also may be a serious misunderstanding
related to overuse of diagnostic imaging by different
healthcare providers. For instance, a January 2015
study published in the Journal of the American
Medical Association showed that non-physician provi-
ders ordered diagnostic imaging studies more often
than their physician counterparts [22]. However, the
study specifically looked at referral patterns for nurse
practitioners and physician assistants only and did not
include physical therapists. Unfortunately, the results
of the study have been used by the American College
of Radiology (ACR) leadership to lobby against physical
therapists referring for diagnostic imaging studies [23].
While caution is indeed warranted on this topic, it is
unwise to make such a significant over-generalization
of clinical research findings. Data is urgently needed to
mitigate others from reaching the same unfounded
conclusions regarding physical therapist practice.

Evidence of physical therapists adhering to estab-
lished referral guidelines and exercising judicious use
is limited but overall, very supportive [14,24,25]. Keil
and colleagues reviewed 5 years of imaging referrals
made by PTs and determined that over 90% of orders
were in agreement with established clinical guidelines
and overall imaging utilization rates were just 12.5%
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[24]. Additionally, the authors noted that in roughly
a third of all cases, physical therapy intervention was
appropriately paused or discontinued altogether
based on the results of imaging.

Mabry and colleagues evaluated imaging referral
rates among advanced practice military physical thera-
pists compared with traditional family practice provi-
ders and determined physical therapists referred for
imaging roughly 17% less frequently than their family
practice counterparts [26]. Advanced practice phy-
siotherapists in the United Kingdom refer for radio-
graphs and MRI at rates of just 13% and 10%,
respectively [16].

A direct comparison to other first-contact providers
who see patients with similar conditions was not avail-
able; however, among primary care physicians who
manage back pain, imaging rates as high as 25%
have been reported [27-30].

We believe there is value in adding to the existing
published data related to physical therapist use of
diagnostic imaging studies to provide a more accurate
and complete picture of how this practice privilege is
being implemented by physical therapists.

The purpose of this study is to report the utilization,
appropriateness and reimbursement for diagnostic
imaging referrals made by physical therapists during
routine care in multiple health care organizations. To
our knowledge, this may be the first U.S. based study
to evaluate civilian physical therapists’ referral for diag-
nostic imaging across three separate institutions in
three different states.

Methods

This study was a retrospective observational study of
patients seeking care for neuromusculoskeletal condi-
tions at ambulatory physical therapy clinics at three
healthcare organizations. The three geographically dis-
tinct organizations involved in our study had no busi-
ness or clinical relationships.

MedStar  Georgetown  University  Hospital
(Georgetown) is a private, not-for profit, teaching and
research hospital located in Washington D.C. where
physical therapy services are provided in the physical
medicine and rehabilitation department. This setting
primarily provides physical therapy services for muscu-
loskeletal conditions; however, care is also provided to
patients with neurologic, medical, or cardiopulmonary
conditions. Physical therapists who complete compe-
tencies have organizational authority to sign referrals
for any diagnostic imaging study they feel is appropri-
ate [31].

St. Luke’s University Health Network (SLUHN,
Bethlehem, PA) includes 51 clinic locations that primar-
ily provide care for musculoskeletal conditions, but
also provide care to patients with neurologic, pelvic
health, and pediatric conditions. The St. Luke's
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Comprehensive Spine Program includes 38 of those
clinic locations that offer primary care for orthopedic
spine conditions; and 12 of those clinics have physical
therapists enrolled in the advanced imaging cohort.
This cohort was selected to provide regionally based
care to support all Comprehensive Spine providers and
to closely monitor the utilization, appropriateness, and
reimbursement of diagnostic imaging studies ordered
by the cohort. Physical therapists were eligible for this
cohort if they had legal authority to see patients with-
out a referral. Participants were selected based upon
location and evidence of continuing competence.

University of Wisconsin Hospitals and Clinics (UW
Health, Madison, WI) includes diagnostic imaging
referral as a component of the organization’s direct
access program for physical therapists in six sports
and orthopedic clinics that primarily provide care for
musculoskeletal conditions [32]. Wisconsin state sta-
tute explicitly allows a ‘qualified physical therapist’
the authority to sign referrals for radiograph imaging
when one of the following criteria are met: holds
a clinical doctorate degree in physical therapy, com-
pleted a nationally recognized specialty certification
program, completed a nationally recognized residency
or fellowship certified by an organization recognized
by the examining board, or completed a formal X-ray
ordering training program with demonstrated physi-
cian involvement” [33]. All PTs who participate in the
UW Health direct access program must complete an
institutional training with physician involvement and
satisfy the legal qualification.

At each organization, physical therapists had the
opportunity to participate in diagnostic imaging-
specific professional development as a component of
their continuing competence training required to
maintain professional licensure. Internal trainings var-
ied widely between organizations and were adminis-
tered within the framework of each organization’s
established professional development strategies.
While the material needed to perform these tasks are
now required by the Commission on Accreditation in
Physical Therapy Education (CAPTE) for all Doctor of
Physical Therapy (DPT) programs, the training objec-
tives at each organization were designed to review the
knowledge, skills, and abilities to i) maintain quality of
care standards ii) facilitate implementation in the clin-
ical work system, and iii) enhance provider self-efficacy
to make diagnostic imaging referrals in a clinically effi-
cient manner.

Data recorded in each institution’s clinical data
warehouse were queried using relevant and necessary
strategies for that particular organization. Only refer-
rals for diagnostic imaging signed by a physical thera-
pist were included in our analysis; referrals that were
not signed by a physical therapist or signed by
a physical therapist functioning as a physician exten-
der were excluded.

At Georgetown, all records for imaging referrals
made by physical therapists during the study period
were retrieved. All relevant physical therapy documen-
tation was reviewed by members of the research team
in order to determine rationale for the imaging referral.
Determination for appropriateness of imaging was
made by applying the ACR Appropriateness Criteria
to each note. If more information was needed, the
individual physical therapist who placed the referral
was contacted for further clarification.

SLUHN maintains an internal department registry
of all diagnostic imaging referrals signed by
a physical therapist. The registry was established to
comply with SLUHN criterion to conduct
a retrospective utilization analysis after 100 diagnos-
tic imaging referrals. A senior PT was required to
complete a case review and support the primary
physical therapist’s decision before the diagnostic
imaging referral was signed. Additionally, the electro-
nic medical record system at SLUHN used CareSelect
(Change Healthcare, Nashville, TN) in the workflow
for any clinician making a diagnostic imaging referral,
regardless of provider type. CareSelect is a third party
that St. Luke’s used to evaluate an order against
criteria set by the ACR Appropriateness Criteria to
determine if the order met approved guidelines. If it
did, the order would be signed as normal. If it did
not, the ordering clinician was presented a best prac-
tice alert requiring order justification and possible
revision before completion. CareSelect is provided
by NDSC (National Decision Support Company) and
consists of Imaging Appropriateness Criteria from the
American College of Radiology, Society of Pediatric
Radiology (SPR), American College of Cardiology
(ACQ), and National Comprehensive Cancer Network
(NCCN). CareSelect was an institutional initiative to
help assure appropriate imaging utilization from any
clinician and was not specific to physical therapists.

At UW Health, a business analyst queried all out-
patient physical therapy encounters occurring from
1 October 2017 to 31 March 2024 to identify referrals
to the radiology department. Returned records were
provided to a senior physical therapist who manually
reviewed the clinical documentation associated with
the imaging referral to affirm the presence of inclusion
criteria and exclude any records that did not. During
the manual review, the senior physical therapist deter-
mined if the referral was appropriate when the
selected imaging study was classified as ‘Usually
appropriate’ in the ACR Appropriateness Criteria. An
additional review was performed by an independent
reviewer if the clinical documentation made the appro-
priateness determination difficult, or unique factors of
the clinical scenario were discrepant with published
ACR variants.

Physical therapists with authority to sign referrals
for diagnostic imaging in their respective organization



were considered eligible. A referral for diagnostic ima-
ging signed by an eligible physical therapist was con-
sidered the primary outcome. Multiple body regions,
imaging projections, or procedures resulting from
a single clinical encounter were considered as one
referral. Additional variables were captured in order
to evaluate a system perspective including profes-
sional characteristics of the referring physical therapist,
appropriateness of the imaging referral, payment
received for diagnostic imaging services, and unique
episodes of care provided by eligible physical thera-
pist. Clinical documentation associated with each
referral was manually reviewed to determine
appropriateness.

The ACR Appropriateness Criteria are guidelines
developed and reviewed annually by expert panels in
diagnostic imaging, interventional radiology and radia-
tion oncology. The appropriateness of an imaging
study is categorized in three possible ways: ‘usually
appropriate’, ‘may be appropriate’, and ‘usually not
appropriate’ [34]. The referral was considered appro-
priate when the imaging modality selected for the
clinical situation was ‘Usually appropriate’ by ACR
Appropriateness Criteria.

The utilization rate was determined for each orga-
nization by calculating the number of referrals divided
by the total unique episodes of care provided by phy-
sical therapists who made at least 1 referral. An epi-
sode of care was identified by a physical therapy
evaluation Common Procedural Terminology (CPT®)
code and included all subsequent clinical encounters
following the evaluation, without a reevaluation CPT®
code.

Payment for diagnostic imaging services were
retrieved from each organization'’s billing records and
were included when charges or payments could be
directly attributed to the diagnostic imaging services
associated with the referral signed by the physical
therapist.

Results

Table 1 provides the professional characteristics for
physical therapists who signed at least one diagnostic
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imaging referral. In all organizations, the majority of
physical therapists who made a referral earned a DPT
degree and were board-certified clinical specialists in
orthopedics or sports. Seventy-five physical therapists
signed 596 referrals during routine care. A total of
61,012 episodes of care were provided at the involved
organizations during the time these referrals were
made. The overall utilization rate was 9.8 per 1000
episodes of care.

Five hundred forty (91%) of the referrals included in
this study were consistent with evidence-based guide-
lines and deemed appropriate. Results for each orga-
nization are provided in Table 2. All billing records
were available at Georgetown, SLUHN, and UW
Health. There were no instances of insurance claim
denial when the physical therapist signed the referral
for diagnostic imaging.

Discussion

The purpose of this study was to report the utilization,
appropriateness and reimbursement for diagnostic
imaging referrals made by physical therapists during
routine care in multiple health care organizations. We
believe this is the first U.S. based study to evaluate
diagnostic imaging referral practices by civilian physi-
cal therapists in three separate institutions, across
three different states. Our combined imaging data
covers over 20years of referral for imaging practice
by physical therapists. We also believe this may be
the largest data set specifically reporting on imaging
referral by civilian physical therapists.

Utilization rate

Our collective findings indicate that physical therapists
who have privileges to order diagnostic imaging stu-
dies are extremely judicious in their use of this
resource. An overall utilization rate of 1% is note-
worthy and we believe may be the result of several
key factors.

Firstly, our study included all episodes of care ren-
dered by physical therapists who made at least one
imaging referral. Unfortunately, we were unable to

Table 1. Characteristics of the organization and physical therapists with authority to refer patients for diagnostic imaging.

SLUHN Georgetown

UW Health (10/2017-3/2024) (1/2020-8/2023) (1/2012-7/2023)
Clinics 6 12 1
Physical Therapists who signed > 1 referral for imaging 47 13 15
Highest PT degree earned during study period by PTs who referred
Bachelors, n (%) 3 (6%) 0 0
Masters, n (%) 8 (17%) 0 1 (7%)
Doctorate, n (%) 36 (77%) 13 (100%) 14 (93%)
Board-Certified Specialist (active during study period)
0CS, n (%) 14 (30%) 11 (85%) 13 (87%)
SCS, n (%) 9 (20%) 2 (15%) 2 (13%)

Abbreviations: University of Wisconsin Hospitals and Clinics, UW Health; St. Luke’s University Health Network, SLUHN; MedStar Georgetown University
Hospital, Georgetown; orthopedic certified specialist, OCS; sports certified specialist, SCS.
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Table 2. Diagnostic imaging referrals.

SLUHN Georgetown
UW Health (10/2017-3/2024) (1/2020-8/2023) (1/2012-7/2023)
Total number of Imaging Referrals 405 49 142
Radiographs 405 (100%) 14 (29%) 99 (70%)
Advanced Imaging (CT, MRI, Dexa, etc.) Not permitted by state statute 35 (71%) 43 (30%)
Episodes of care per clinicians who made at least 45,547 1,396 14,069
1 imaging referral*
Utilization rate for clinicians who made at least 1 0.89% 3.5% 1.0%

referral (per 1,000 evaluations)**

Appropriateness*** 359 (89%) ACR
Appropriateness ‘Usually
Appropriate’
Number of Insurance Claims Denied **** 0 (0%)

N (%)

8.9 per 1000 NEW patients

35 per 1000 spine evaluations
49 (100%)
National Decision Support
Company CareSelect (G1004)
0 (0%)

10 per 1000 NEW patients
132 (93%) ACR
Appropriateness ‘Usually
Appropriate’

0 (0%)

*An episode of care was identified by the evaluation and included all subsequent clinic visits following the evaluation, without reevaluation.

**Imaging referrals/episodes of care.

***Met American College of Radiology (ACR) Appropriateness Criteria or CareSelect threshold for appropriateness.

****|nsurance claims submitted and denied because test was ordered by a PT.

Abbreviations: University of Wisconsin Hospitals and Clinics, UW Health; St. Luke’s University Health Network, SLUHN; MedStar Georgetown University
Hospital, Georgetown; computed tomography, CT; magnetic resonance imaging, MRI; dual x-ray absorptiometry, DEXA.

consistently distinguish between patients who were
referred to physical therapy after seeing another
healthcare provider from patients who self-referred
via direct access. Only at Georgetown was this data
available. We believe that a lower utilization rate would
be expected for patients who have already seen
another healthcare provider who also has privileges
to refer for imaging. Indeed, our data from
Georgetown indicates an imaging utilization rate of
1% for referred patients and 7% for patients seen via
direct access. This supports the notion that the ability
for physical therapists to refer for diagnostic imaging
studies may be even more relevant when seeing
patients via direct access.

Secondly, our overall low utilization rate may not
account for all imaging received by patients when
the process was initiated by a physical therapist.
When a physical therapist determines imaging is
clinically warranted, they may still choose to make
a diagnostic imaging recommendation to the
patients’ physician or other qualified health care
provider (e.g. nurse practitioner, physician assistant,
podiatrist) who then makes a referral for the imaging
study. National surveys of U.S. physical therapists
indicate diagnostic imaging recommendations occur
frequently during routine practice [25,35]. In these
instances, the imaging study was the result of
a process initiated by the physical therapist’s clinical
decision making. It is impossible to know precisely
how often this may occur, but we recognize that
adding in these types of referrals would result in
a higher utilization rate overall.

Additionally, we believe that some patients may
seek out a physician or physician extender when they
themselves feel that imaging may be necessary as
patients may be unaware that physical therapists
could also meet this need.

Finally, we acknowledge that the type of physical
therapy clinic may significantly impact imaging uti-
lization rates. Our study included 19 community-

based outpatient physical therapy clinics that ser-
vice the needs of a large variety of patients. In
contrast, Crowell and colleagues reported imaging
utilization rates at a direct access acute sports injury
clinic of 40% for plain film x-rays and 8% for
advanced imaging [14]. One would expect
a higher imaging utilization rate when caring for
patients who have sustained an acute sports-
related injury. It should be noted that in spite of
the higher utilization rate in their study, appropri-
ateness was still recorded at 83% overall [14].

Appropriateness

We utilized well-established evidence-based guide-
lines to assess appropriateness of imaging referrals
according to the ACR Appropriateness Criteria
which is the industry standard. The evidence-
based guidelines intend to promote the appropri-
ate use of diagnostic imaging by all health care
providers. Our analysis maintained the highest
quality standard because only referrals that met
the highest appropriateness rating were classified
as appropriate.

These collective findings indicate that 91% of all
imaging referrals signed by 75 physical therapists
across 3 separate institutions were considered appro-
priate. The heterogeneity of physical therapists’ train-
ing, practice experience, and provider beliefs as well as
the diversity of patient values, expectations, and med-
ical conditions represented in this multi-organizational
study provides strong justification that physical thera-
pist referrals for diagnostic imaging are clinically
justified.

Reimbursement

We analyzed 596 imaging referrals signed by physi-
cal therapists in 3 separate institutions across 3
different states. Decisions related to covered



services are unique to each patient’s unique insur-
ance plan. Despite this significant diversity by com-
pany, state, geographic region and variation in
policy, the results of our study indicate no denials
of claims for imaging services that were signed by
physical therapists when routine pre-approval pro-
cesses were followed by the imaging center. This
finding is significant for both patients and physical
therapists as we are not aware of a single incident
in which a patient was responsible for covering the
cost on an imaging test as a result of a denied
claim when the referral was signed by a physical
therapist.

All physical therapist referrals for imaging were
processed by each imaging center in a manner
consistent with referrals made by any other refer-
ring provider. It is not uncommon for specific cri-
teria to be required by an individual’s insurance
plan for an imaging study to be reimbursed,
regardless of condition, particularly when advanced
imaging is being considered (e.g. MRI, CT). For
instance, a plan may require a consultation from
a medical doctor who is considered a specialist in
order for advanced imaging to be reimbursed.
Policy requirements exist regardless of medical
specialty and were not unique to physical therapist
signed referrals.

Limitations

There were several limitations to our study. Even
though we did apply accepted published guidelines
when evaluating appropriateness for imaging refer-
rals, we understand there is risk of bias by evaluat-
ing the data ourselves. Having an independent third
party evaluate appropriateness would be ideal.

Our study also did not include additional provider
characteristics such as years of experience or post-
professional education (residency, fellowship train-
ing) nor did we evaluate how those factors may
have impacted diagnostic imaging use. Our study
did not evaluate how the results of diagnostic ima-
ging testing impacted the patient trajectory (e.g. con-
tinue physical therapy, refer for surgical consultation,
consult another specialty)

Finally, we did not provide a list of specific clinical
competencies used by the 3 institutions in our study.
We understand there could be value in reporting that
level of detail, especially for those who may be inter-
ested in using similar competencies; however, it is
also our belief, which is supported by Mabry and
colleagues [25], that most physical therapists possess
the required skills and knowledge needed to make
imaging referral decision upon graduating from an
accredited DPT program and additional competen-
cies may not be necessary.
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Conclusion

This analysis demonstrates that physical therapists
with privileges to directly order diagnostic imaging
studies exercise both extremely judicious and clinically
appropriate use of this practice resource. Additionally,
we found no denials of claims for these services when
routine pre-approval processes were followed.

We believe that our findings stand in stark contrast
to the well-intended but inaccurate assumption that
granting physical therapists the authority to refer
patients for diagnostic imaging studies will contribute
to the overutilization problems reported in the litera-
ture among other healthcare providers. We are not
aware of any published data that supports the notion
that physical therapists with imaging referral privileges
overutilize this resource. To the contrary, it is our opi-
nion that every peer-reviewed study that has exam-
ined imaging utilization rates and appropriateness by
physical therapists has shown similar positive results.

These findings could be useful for other jurisdic-
tions or organizations interested in granting physical
therapists the authority to refer for diagnostic imaging
studies directly.
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