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ABSTRACT
Background: The efficiency and effectiveness of multiple physical therapy care delivery models can be
measured using the value-based care paradigm. Entering physical therapy through direct access can
decrease health-care utilization and improve patient outcomes. Limited evidence exists which compares
direct access physical therapy to referral using the value-based care paradigm specific to cervical spine
radiculopathy.
Case Description: The patient was a 39-year-old woman who presented to physical therapy
through physician referral with the diagnoses of acute cervical radiculopathy. The patient was
evaluated, provided guideline adherent treatment and discharged with a home exercise program.
Sixteen months from being discharged, the same patient returned through direct access due to
an acute onset of cervical spine symptoms and was evaluated and provided treatment that same
morning.
Outcomes: Direct access physical therapy saved the patient and third-party payer $434.30 and
$3264.75 respectively. A 5×’s higher efficiency per visit and a 6.2×’s higher value in reducing
disability was demonstrated when the patient accessed physical therapy directly. Physician
referral and direct access entry pathways demonstrated neck disability index improvements of
6% and 16%, respectively.
Discussion: This case report describes a clinical example of previous research that demonstrates
improved cost efficiency, outcomes, and increased value with a patient who presented to physical
therapy with cervical radiculopathy through two different access to care models. The results of
this case demonstrate a clinical example of the use of the value-based care paradigm in compar-
ing value and efficiency of two access to care models in a patient with cervical radiculopathy
without other neurological deficits.
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Introduction

Implementation of clinical quality measures and out-
comes capture is an imperative task for outpatient reha-
bilitation clinics across the country. With the health-care
payment shift from fee-for-service (FFS) to performance
accountability through alternative payment models
(APM), value-based payment in outpatient rehabilitation
is taking precedence (Horn et al., 2016a; Jewell, Moore,
and Goldstein, 2013). Three aims of the US Centers for
Medicare and Medicaid services (CMS) involves: (1)
improving the health of the community; (2) providing
quality-driven care; and (3) reducing the overall cost of
medical care (Berwick and Hackbarth, 2008; Centers for
Medicare and Medicaid Services, 2016). The proposed
2019 physician fee schedule developed by CMS would
require certain physical therapists and practices to parti-
cipate in the merit-based incentive payment system

(MIPS) beginning in January 2019 (American Physical
Therapy Association, 2018). MIPS and APM are two
quality payment programs that provide incentives for
practitioners to improve quality, process of care, engage-
ment in clinical development, and cost utilization
(American Physical Therapy Association, 2018).

Value-based care has been described as an equa-
tion that can measure the quality of care delivered to
patients. Quality of medical care was initially
described by Donabedian (1966) and more recently
translated by Porter (2010), Lee (2010) and Porter
and Lee (2016) to describe value-based care as the
outcomes achieved per cost incurred. The measure-
ment of value has been categorized into four domains
(Rundell et al., 2015). These include the: (1) quality of
care; (2) clinical outcomes; (3) patient satisfaction;
and (4) costs. Quality of care can be described as
the effectiveness, efficiency, patient centeredness,
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timeliness, equity, and safety of care delivery. In
orthopedic physical therapy, clinical outcomes may
involve patient reported outcome measures (PROM)
such as the Modified Low Back Disability
Questionnaire, Lower Extremity Functional Scale, or
the Neck Disability Index (NDI). Patient satisfaction
may involve a patient’s overall impression of their
outcomes of care and cost represents the denomina-
tor of the value-based care equation (Porter, 2010).

United States health care spending is expected to reach
$5.7 trillion by year 2026 and is estimated to rise from
17.9% of the Gross Domestic Product (GDP) in 2016 to
19.7% by 2026 (Centers for Medicare and Medicaid
Services, 2016). Between the years 1996 to 2013, spine
pathology was the third costliest U.S. health condition
with a cost of $87.6 billion dollars and accounted for
17.1 million physical therapy referrals from 1997 to 2010
(Dieleman et al., 2016; Zheng, Kao, Karayannis, and
Smuck, 2016).

Lack of implementation of best care processes or “fail-
ure of care delivery” represented between $102 and
$154 billion dollars in wasteful medical spending in
2011 (Berwick and Hackbarth, 2012). Certain physical
therapy care delivery models have been found to reduce
the overall costs of rehabilitative care and improve its
value to the health-care system (Fritz, Kim, and Dorius,
2016; Mitchell and de Lissovoy, 1997). Alternative care
pathways, such as direct access physical therapy (PT),
allow patients to seek evaluation and treatment by
a physical therapist without the need for referral.
Currently, all 50 states have some form of direct access
(Boissonnault and Lovely, 2016). This pathway of entry
into PT when compared to access through physician
referral has demonstrated costs savings between $250
and $1232 per episode of care (Moran Company, 2017;
Ojha, Snyder, and Davenport, 2014). Patients who
accessed outpatient physical therapy directly also required
14% less total visits when compared to patients who
accessed physical therapy through referral (Pendergast,
Kliethermes, Freburger, and Duffy, 2012).

The demonstration of sustainable value in the pro-
fession of physical therapy encompasses the interests of
all stakeholders including patient, payer, and provider.
Alternative access to care models has the potential to
demonstrate improved efficiency, cost effectiveness,
and value for the profession of physical therapy. The
purpose of this case report was to: (1) examine the
outcomes of guideline adherent, direct access physical
therapy care using the value-based care paradigm; and
(2) compare direct access physical therapy cost utiliza-
tion and outcomes of care to physician referral in
a patient with cervical spine radiculopathy.

Case description

General demographics

The patient was a 39-year-old female, who works full-
time using a computer for most of her work tasks.
Apart from current symptoms, the patient reported
“flare-ups” of her neck pain with treatment provided
by her primary care physician (PCP) of anti-
inflammatories. Over the course of 2 ½ years, the
patient experienced two episodes of cervical spine
pain which required physical therapy treatment. She
accessed physical therapy during her first episode
through the pathway of her PCP and 16 months after
being discharged, accessed physical therapy through the
pathway of direct access. This case report was acknowl-
edged by the Office of Sponsored Programs of
AdventHealth in Orlando, Florida.

History of presenting condition

The patient was initially seen by her PCP with right
cervical spine pain and right-hand paresthesia. She was
diagnosed with acute cervical radiculopathy, prescribed
meloxicam and a magnetic resonance imaging (MRI)
evaluation. Two weeks after seeing her physician, she
received the cervical spine MRI. Two weeks after
receiving the MRI, the patient returned to her PCP to
obtain the results and was referred to physical therapy.
Results of the MRI revealed C5-C6 mild broad disk
osteophyte complex spurring with moderate to severe
narrowing of the right foramen with moderate left
foraminal narrowing. The MRI also demonstrated C6-
C7 moderate to severe left foraminal narrowing with
moderate right foraminal narrowing.

Presenting complaints

First episode
The patient presented with referral to her first episode
of physical therapy 4 weeks after initial reports of
symptoms. The 4-week delay in initiating physical ther-
apy was driven by the referral for advanced imaging
and the patients return to her PCP for the results. She
stated an insidious onset of her neck pain with no
reports of trauma. The patient described severe right-
sided neck pain with radiation in a C5 dermatomal
pattern. She reported increased symptoms during pro-
longed desk work and driving activities. The patient’s
goals were to be able to perform desk work without
symptoms and return to her regular fitness routine.
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Second episode
Sixteen months after her initial episode, she accessed
physical therapy care through direct access when awa-
kening from the previous night with severe limitations
in her range of motion and paresthesia with the same
pattern as first episode. The patient reported no symp-
toms since her first episode sixteen months prior. She
contacted her physical therapist, whom she saw during
her first episode, and was evaluated and treated later
that morning. She denied any precipitating trauma, red
flags, and reported no neck symptoms since her pre-
vious episode.

Test and measures

Functional status and pain
The same objective and outcome measures were admi-
nistered during the evaluation of the patient’s first
and second episodes as outlined below. Based on the
recommendations from the Neck Pain Clinical Practice
Guidelines (CPG) from the American Physical Therapy
Association (APTA) Orthopedic Section, the patient
completed the NDI, the first and most commonly
used self-rated disability scale for patients presenting
with neck pain (Blandpied et al., 2017). The NDI con-
tains 10 items with 6 responses for each item and has
been shown to be valid, reliable, and sensitive to change
(intraclass correlation coefficient (ICC) = 0.68; 95%
CI = 0.03, 0.90) (Cleland, Fritz, Whitman, and Heath,
2006). The total raw score ranges from 0 to 50 where 0
is described as no physical limitation and 50 is the
maximum amount of disability (Cleland, Childs, Fritz,
and Whitman, 2006; Cleland, Fritz, Whitman, and
Palmer, 2006; Fritz, Hunter, Tracy, and Brennan,
2011; Jaeschke, Singer, and Guyatt, 1989; Macdermid
et al., 2009; Vernon, 2008). The minimal clinically
important difference (MCID) is defined as the smallest
change that needs to occur in function for the differ-
ence to be clinically significant (Jaeschke, Singer, and
Guyatt, 1989). In a study completed by Fritz, Hunter,
Tracy, and Brennan (2011), the investigators deter-
mined the MCID of the NDI to be 7% points. The
patient’s initial score on the NDI was 6% when acces-
sing physical therapy through physician referral and
16% through direct access physical therapy.

The patient also completed the numeric pain rating
scale (NPRS), which has been described as valid, reli-
able, and sensitive to change (ICC = 0.63; 95%
CI = 0.28, 0.96) (Cleland, Fritz, Whitman, and
Palmer, 2006). The NPRS is rated from 0 to 10 where
0 is rated as “no pain” and 10 is rated as “worst
imaginable pain”. The MCID of the NPRS has been
estimated as 2 points of change (Fritz, Hunter, Tracy,

and Brennan, 2011). At the first episode of physical
therapy, the patient’s initial pain rating on the NPRS
was 5/10. At the initial visit of the direct access episode,
the patient’s NPRS was 2/10.

Differential diagnosis screening

Active range on motion (AROM) and passive range of
motion (PROM) in all planes were examined on both
shoulders followed by overpressure during the first
and second episodes of care. No reproduction of symp-
toms was noted. Central posterior-to-anterior (CPA)
and unilateral posterior-to-anterior (UPA) spring tests
were performed from T1 to T12. The reliability coeffi-
cient for segmental assessment of PAs to the thoracic
spine has a 95% CI: −0.11 to 0.90 for pain (Cleland,
Childs, Fritz, and Whitman, 2006).

Cervical spine examination

AROM cervical spine flexion and extension were within
normal limits during both episodes. Objective findings
during the patient’s first and second episodes are
described in Table 1. Assessment of PROM into iso-
lated cervical spine extension and isolated right lateral
flexion reproduced the patient’s symptoms of neck pain
and paresthesia into her right upper extremity.

During both episodes, manual muscle testing results of
the cervical spine demonstrated 2+/5 deep neck flexor
(DNF) strength. The patient was unable tomaintain capital
flexion and immediate substitution was demonstrated by
use of accessory muscles during the DNF muscle endur-
ance test. Harris et al. (2005) found the reliability of the
DNF muscle endurance test to have an ICC = 0.67 in
patients with neck pain. Poor performance on the cranio-
cervical flexion test (p < 0.001) was found in patients with
chronic neck pain when compared to a control group
without symptoms (Chiu, Law, and Chiu, 2005; Johnston,

Table 1. Summary of range of motion and outcome measures
during first and second episodes of care at initial evaluation
and discharge.

Physician referral (first
episode)

Direct access physical therapy
(second episode)

Initial Final Initial Final

*Rotation (L) 90° 90° 50° 80°
*Rotation (R) 72° 85° 80° 80°
*Lateral flex (L) 29° 30° 25° 25°
*Lateral flex (R) 28° 30° 15° 20°
DNF strength 2+/5 4+/5 2+/5 4+/5
NDI (0–100) 6% 0% 16% 0%
NPRS (0–10) 5 0 2 0

Abbreviations DNF, deep neck flexor strength; NDI, neck disability index;
NPRS, numeric pain rating scale; P.T, physical therapy.

*Cervical spine active range of motion.
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Jull, Souvlis, and Jimmieson, 2008; Jull, Kristiansson, and
Dall’Alba, 2004).

Segmental motion testing was performed with repro-
duction of the patient’s symptoms occurring during both
UPAs and CPAs at C5–C6 and C6–C7. The specificity
and sensitivity for segmental mobility testing of the cervi-
cal spine has been noted to be 79% and 82%, respectively,
with a likelihood ratio of 3.9 for cervical spine involve-
ment (Cleland, Childs, Fritz, and Whitman, 2006).

Four criteria which developed into a clinical predic-
tion rule for cervical spine radiculopathy includes cer-
vical rotation less than 60°, a positive Spurling’s test,
distraction test, and upper limb tension test (ULTT)
(Wainner et al., 2003). A summary of the results during
the first and second evaluations of the four criteria with
description of the sensitivity, specificity, +LR, -LR is
presented in Table 2.

The patient’s report of paresthesia’s warranted
a neurological examination during both episodes and
included a sensory assessment of the C5-T1 derma-
tomes. The results during the first and second episodes
were identical. This included the lateral forearm (C5),
distal thumb (C6), distal middle finger (C7), distal fifth
finger (C8), and medial forearm (T1) (Blandpied et al.,
2017). All were symmetrical and normal. Strength test-
ing included the C5-T1 myotomes. This included the
deltoids (C5), biceps brachii (C6), extensor carpi radia-
lis longus/brevis (C6), triceps (C7), flexor carpi radialis
(C7), abductor pollicis brevis (C8), and the first dorsal
interossei (T1) (Blandpied et al., 2017). These were
rated 5/5 bilaterally. Following myotome testing, an
assessment of the deep tendon reflex (DTR) was per-
formed at C5 (sensitivity = 7–35%, specificity = 96–
100%) and rated at 2+ (normal) (Cook and Hegedus,
2013). Neurodynamic testing was completed by per-
forming the ULTT on the median nerve.

Assessment

In both consultations with the physical therapist, there was
enough evidence through evaluation of red flags and clin-
ical examination to rule out the presence of an organic,

systemic cause of the patient’s symptoms. An upper motor
neuron pathology was ruled out by the lack of presence of
hyperreflexia, no sensory changes, clumsiness of gait, or
weakness (Cook and Hegedus, 2013; Miller, 2016).
Therefore, the plan of care was developed based on treat-
ment of a mechanical pathology that was amendable under
the scope of practice of a licensed physical therapist. The
patient’s history of complaints and objective findings from
the examination led to the confirmation of signs and
symptoms consistent with right-sided cervical spine radi-
culopathy during both episodes.

Classification of a patient with cervical spine pain
includes neck pain with mobility deficits, neck pain with
movement coordination impairments (WAD), neck pain
with headache (cervicogenic), and neck pain with radiating
pain (radicular) (Blandpied et al., 2017; Fritz and Brennan,
2007; Miller, 2016). The Neck Pain CPG was used along
with the patient’s subjective and objective findings to clas-
sify the patient into neck pain with radiating pain
(Blandpied et al., 2017; Fritz and Brennan, 2007).

Based on the subjective and objective findings, it was
hypothesized that the reduced stabilizing capacity of the
DNFs created a sequelae of events which lead to faulty
postures and abnormal proximal neuromotor activation.
Over time, this led to a compromise of the integrity of the
cervical spine which formed the development of osteo-
phytes, resulting in narrowing of the foramen and com-
promise to the nerve roots for which they exit. Therefore,
clinical reasoning was structured around the APTA’s
Neck Pain CPG that providing multimodal interventions
which include manual therapy, traction, neural flossing,
strengthening, and neuromotor control would provide an
efficient and cost-effective approach to treatment
(Blandpied et al., 2017).

Interventions

The patient’s objective and subjective examination during
the first and second evaluation demonstrated similar find-
ings. Therefore, the same plan of care was structured using
the recommendations provided by the APTA’s Current
Concepts of Orthopaedic Physical Therapy and the Neck

Table 2. Summary of special test examination through both direct access and physician referral (Wainner et al., 2003).

Examination
(+) or (–)

First evaluation
(+) or (–)

Second evaluation Sensitivity Specificity +LR –LR

*Cervical AROM rotation < 60° – – NA NA NA NA
*Spurling’s test + + 50% 86% 3.57 0.58
*Distraction test + + 44% 90% 4.4 0.62
*ULTT median nerve + + 97% 22% 1.24 .14
ᵗDTR C5(biceps) – – 11% 96% 2.7 0.9

Abbreviations: <, less than; NA, not available; +LR, positive likelihood ratio; –LR, negative likelihood ratio; +, positive; –, negative.
* Cluster of criteria for clinical prediction rule for cervical radiculopathy.
ᵗAll psychometrics were specific for cervical radiculopathy except for DTR C5 which
was described for cervical myelopathy.
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Pain CPG for both episodes (Blandpied et al., 2017; Miller,
2016). Cleland, Fritz, Whitman, and Heath (2007) and
Miller (2016) reported the probability of success with phy-
sical therapy treatment in a patient who presents with
cervical radiculopathy. The patient presentedwith variables
1, 3, and 4 (Table 3).

Raney et al. (2009) developed a clinical prediction rule
for patients who were likely to benefit from use of cervical
intermittent traction (Table 4). The patient presented
with criterias 1, 2, 4, and 5 during both episodes.
Mechanical cervical traction was also supported by Fritz,
Thackeray, Brennan, and Childs (2014), with lower NDI
scores reported at 6 months when compared to
a subgroup of patients who received exercise only (13.3
average difference; 95% CI: 5.6, 21.0; p = 0.001).

Interventions including cervical and thoracic mobili-
zations, median nerve flossing, DNF cranio-cervical flex-
ion using a pressure biofeedback unit, capital flexion
endurance, scapular muscle strengthening, and cervical
intermittent mechanical traction were all included as part
of patient’s treatment during both episodes of care.

Outcomes

Functional status and pain

First episode
During the patient’s first encounter to physical therapy
through physician referral, the patient required a total of
15 sessions. At discharge, she reported a follow-up score on
the NDI of 0% (6% change from initial NDI) and pain at 0
(5-point change from initial NPRS) with elimination of
paresthesia. The patient reported return to all previous
activities without any limitations. Follow-up was per-
formed approximately 12 months after being discharged
from physical therapy and the patient reported no episodes

of cervical spine pain and full recovery from her initial
episode.

Second episode
After her direct access encounter with physical therapy,
the patient was discharged with an NDI reported at 0%
(16% change from initial NDI), a 0 in pain (2-point
change from initial NPRS) and elimination of her par-
esthesia. She returned to her previous level of function
after a total of 8 physical therapy sessions. Follow-up
was performed one year after discharge of her second
episode of physical therapy and the patient reported no
episodes of cervical spine pain and full return to all
activities.

Cost analysis

Cost analysis was performed comparing the two access
to care models. The savings to the patient when acces-
sing physical therapy through direct access when com-
pared to physician referral is presented in Table 5. The
cost to the patients’ third party payer is presented in
Table 6. The analysis demonstrates a savings of
$3264.75 to the patients’ third party payer when physi-
cal therapy was accessed directly.

Value and efficiency paradigm
The definition of value (V) in health care has been
described as the outcomes achieved per dollar spent
(Lee, 2010; Porter, 2010; Porter and Lee, 2016).
Higher value equates to improved outcomes, delivered
at a lower cost.

V ¼ Outcomes
Total costs of care

� �
; where V = value

Using formulas described by Horn et al. (2016a)
with reference to value with a rehabilitative perspective,

Table 3. Probability of success with physical therapy treatment of cervical radiculopathy (Miller, 2016).
Variables Probability of success +LR Specificity Sensitivity

1) Patients age less than 54 years
2) Patients’ dominant arm not affected

4 out of 4 variables = 90.4% 8.3 98% 18%

3) Symptoms do not increase with cervical flexion
4) Multiple forms of interventions are used in ½ the sessions (manual therapy, traction, DNF
strengthening)

3 out of 4 variables = 85.4% 5.2 87% 68%

Abbreviations: +LR, positive likelihood ratio; DNF, deep neck flexor.

Table 4. Clinical prediction rule for patients likely to benefit from cervical traction (Blandpied et al., 2017; Raney et al., 2009).
Variables Probability of success +LR Specificity Sensitivity

1) Patient reported peripheralization with lower cervical spine mobility testing
2) Positive shoulder abduction sign
3) Age greater than or equal to 55
4) Positive ULTT (median nerve)
5) Relief of symptoms with manual distraction test

4 out of 5 variables = 94.8% 23.1 100% 30%

Abbreviations: +LR, positive likelihood ratio; ULTT, upper limb tension test.
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the amount of value for decreasing disability (NDI) was
calculated using the initial NDI minus the final NDI,
divided by the total cost of physical therapy, multiplied
by $100 (Table 7). This is interpreted as the amount of
change in disability that occurred for every $100 spent.
The value for decreasing pain was calculated by sub-
tracting the initial NPRS score by the final, dividing by
the total cost of physical therapy and multiplying by
$100 (Horn et al., 2016a). This is interpreted as the
amount of change in pain that occurred for every $100
spent. Decreased value in treating pain or disability is
interpreted as lower scores.

Efficiency in treatment can be described as the amount
of change in disability or pain that occurred each visit. To
determine the percent change of disability (NDI) per visit
of physical therapy, efficiency was calculated as the initial
NDI minus the final NDI divided by the total number of
visits (Horn et al., 2016a). To calculate the efficiency in

treating pain, the initial NPRS was subtracted by the final
NPRS and divided by the total number of visits. This
represents the change in pain that occurred per visit of
physical therapy (Horn et al., 2016a). Lower scores repre-
sent reduced efficiency in treating disability or pain each
visit of physical therapy.

The value and efficiency of direct access P.T versus
physician referral were calculated for the current case
using the formulas described by Horn et al. (2016a).
Table 7 demonstrates the value and efficiency of dis-
ability and pain through the two delivery of care mod-
els. Value in treating disability through the direct access
pathway demonstrated a 0.62% change on the NDI for
every $100 that was spent versus a change of 0.1% on
the NDI when the patient accessed physical therapy
through referral. Improvements on the NDI occurred
at a lower cost (value) and at a faster rate (efficiency) in
the direct access pathway when compared to the
referred pathway.

Discussion

With rising U.S. health care spending estimated to
increase 1.0% point faster than the GDP per year
from 2017 to 2026 and reaching $5.7 trillion by 2026,
the need to evaluate pathways of care which are effi-
cient, effective, and quality-driven is critical for redu-
cing the unsustainable use of medical resources
(Centers for Medicare and Medicaid Services, 2016).
Access to care models can facilitate the channeling of
the right patient to the right provider, at the right time
and improve the overall value and sustainability of
a health-care system (Robarts et al., 2017).

The Institute of Medicine has developed 6 domains
of focus for improving the quality of health care. These
include safety, effectiveness, patient-centeredness, time-
liness, efficiency, and equity (Berwick, Nolan, and
Whittington, 2008; Institute of Medicine, 2012).
Direct access physical therapy contributes to 4 out of
the 6 domains of improving quality in the US health-
care system. Previous literature has demonstrated its
effectiveness through improved outcomes of care
when compared to alternative access to care models
(Denninger et al., 2017; Fritz, Kim, and Dorius, 2016;
Mitchell and de Lissovoy, 1997). Patient-centeredness is
reflected in respecting patient choice of entry into the
health-care system and efficiency of treatment is sup-
ported by reduced health-care utilization and an earlier
return to previous level of function (Denninger et al.,
2017; Ojha, Snyder, and Davenport, 2014; Pendergast,
Kliethermes, Freburger, and Duffy, 2012).

Direct access improves the timeliness of physical ther-
apy treatment (Blandpied et al., 2017; Childs et al., 2015;

Table 5. Cost to patient when accessing physical therapy
through physician referral versus direct access.

Patient cost
Physician
referral

Direct access physical
therapy

Physician visit (2) $20.00 N/A
MRI $274.30 N/A
Time to start treatment 30 days 0 days
Total P.T. visit number 15 visits 8 visits
P.T. treatment (copays) $300.00 $160.00
Total cost to patient $594.30 $160.00
Total savings to
patient

$0.00 $434.30

Abbreviations: MRI, Magnetic Resonance Imaging; P.T, physical therapy.

Table 6. Cost to third party payer when accessing physical
therapy through physician referral versus direct access.

Insurance cost
Physician
referral

Direct access physical
therapy

Physician visit (2) $274.56 N/A
MRI $1,211.67 N/A
Time to start treatment 30 days 0 days
Total P.T. visit number 15 visits 8 visits
P.T. treatment $4360.04 $2581.52
Total cost to insurance $5846.27 $2581.52
Total savings to
insurance:

$0.00 $3264.75

Abbreviations: MRI, Magnetic Resonance Imaging; P.T, physical therapy.

Table 7. Direct access versus physician referral value and effi-
ciency of physical therapy treatment.

Direct
access

Physician
referral

Value: Disability
(% point change in NDI per $100 spent)

0.62% 0.10%

Value: Pain
(NPRS point change per $100 spent)

0.08 0.09

Efficiency in treating disability
(% point change in NDI per visit)

2.0% 0.4%

Efficiency in treating pain
(NPRS point change per visit)

0.25 0.33

Abbreviations: NDI, Neck Disability Index; NPRS, numeric pain rating scale.
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Fritz and Brennan, 2007; Fritz, Brennan, and Hunter,
2015a; Fritz, Childs, Wainner, and Flynn, 2012; Fritz,
Hunter, Tracy, and Brennan, 2011; Fritz et al, 2015b;
Gellhorn, Chan, Martin, and Friedly, 2012; Horn et al.,
2016b; Moran Company, 2017; Ojha, Snyder, and
Davenport, 2014; Ojha et al., 2016; Overman, Larson,
Dickstein, and Rockey, 1988). In the presented case, if the
patient had entered physical therapy initially through the
direct accessmodel, was screened for red flags and required
further medical evaluation by a physician, the delay experi-
enced by the patient would not have been greater than that
experienced during the initially referred model. Using the
Rehabilitation Outcomes Management System at
Intermountain Healthcare, investigators found improved
probability of achieving the MCID on the NDI (adjusted
odds ratio (aOR) = 2.01, 95% confidence interval (CI): 1.57,
2.56) and the NPRS (aOR = 1.82, 95% CI: 1.42, 2.38) when
patients accessed physical therapy 4 weeks from the onset
of their symptoms when compared to patients who
received delayed physical therapy (Horn et al., 2016a).
Patients who access the health-care system by seeing their
physical therapist first have a decreased risk of receiving
radiographs when compared to access through primary
care, chiropractic, and physiatry (OR = 0.39, p = 0.017)
(Fritz, Kim, and Dorius, 2016). Cost utilization was also
decreased by an average of $4793 per episode (95% CI:
$3676, $5910) when physical therapy was prescribed as the
first line of management versus advanced imaging (Fritz,
Brennan, and Hunter, 2015a). Abnormal findings of the
cervical spine on MRI in asymptomatic patients have been
described in the literature with the inability to identify
a causal relationship between symptoms and pathological
findings (Nakashima et al., 2015). In addition, early ima-
gining has been associatedwithworse outcomes and higher
medical costs in patients with low back pain (Jarvik et al.,
2015;Webster et al., 2013). Although the cost effect of early
imaging in the presented case was made clear, the clinical
outcomes of early imaging in the presented case was not
measured; therefore, it was unclear how knowledge of her
MRI results may have impacted the patient’s results.

In the presented case, efficiency of treatment in
decreasing the patients’ disability was 5 times greater
through the direct access pathway. Total visits were
47% less and represented 2.26 times less cost to the
patient’s third party payer when the patient accessed
physical therapy directly during her second episode.
The total cost to the patient, including copays, was
3.71 times less when she accessed physical therapy
without referral. Efficiency in reducing pain per visit,
however, was greater in the referred pathway by 0.08
points. The patient’s initial pain rating was higher dur-
ing the referred episode and therefore greater opportu-
nity for change may have been present.

This case includes limitations. The argument exists
for a sustainable treatment effect from the first episode
of care 16 months prior. However, previous literature
on low back pain has used a “wash-out” period of
approximately 12 months of no claims to classify an
episode as a new and “acute” encounter (Childs et al.,
2015; Cleland, Fritz, Whitman, and Palmer, 2006;
Mitchell and Lissovoy, 1997). Therefore, based on the
patients’ reports of no cervical spine claims in the
previous 16 months prior to entry into direct access
physical therapy, it is the authors belief that there was
no bias on the results of the second episode based on an
accumulation effect and her direct access encounter
was considered as a new acute episode. Additionally,
the familiarity of the patient with the therapist, and vice
versa, may have played a role in the outcomes and
efficiency of treatment during the second episode of
care (Ferreira et al., 2013). Also, during the patient’s
first episode of care, she presented with an NDI score
of 6%. This is below the MCID of 7% needed to report
a clinically significant difference; therefore, this was
unable to be determined.

This case also presents with strengths. The patient
presented with similar objective and subjective findings
during her first and second episodes of care. Therefore,
identical treatment was provided during both encoun-
ters. This allowed for the comparison of the outcomes
and cost of care to be structured around the differences
between the pathways of entry. Additionally, the pre-
sent case provided a clinical example of the use of the
value-based care model to compare the value and effi-
ciency of two physical therapy care delivery models.
Investigating the outcomes of alternative physical ther-
apy delivery models assists the profession in objectively
communicating its value to the health-care system,
policymakers, payers, and patients. It also creates
a discussion for the value of primary care musculoske-
letal physical therapy and negotiation with accountable
care organizations (ACO’s) and health policymakers.

Further research using a value-based analysis com-
paring other access to care pathways for physical ther-
apy is recommended. Suggestions for further study
include comparison of alternative delivery models and
their effects on the timing, cost effectiveness, and out-
comes of care through 3, 6, and 12 months in a large
sample of patients with cervical radiculopathy without
other neurologic deficits.

Conclusion

This case report demonstrates an example of the use of
the value paradigm on a patient who presents to phy-
sical therapy with cervical radiculopathy through two
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different access to care pathways. As demonstrated in
previous research using larger sample sizes, elimination
of barriers to direct access physical therapy improves
the timeliness of treatment, outcomes, reduces health-
care spending, and contributes to the Institute of
Medicine’s 6 dimensions for improving the quality of
health care (Denninger et al., 2017; Ojha, Snyder, and
Davenport, 2014; Pendergast, Kliethermes, Freburger,
and Duffy, 2012). The use of the value paradigm dis-
sects the threads of what defines quality and suggests
health-care systems, physicians, clinicians, and third-
party payers consider the value of alternative access to
care models on cost utilization and improved outcomes
with patients who present with cervical spine radiculo-
pathy without other neurological deficits.
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