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UU STUDY DESIGN: Retrospective study.

UU BACKGROUND: Alternative models of care that 
allow patients to choose direct access to physical 
therapy have shown promise in terms of cost 
reduction for neck and back pain. However, real-
world exploration within the US health care system 
is notably limited.

UU OBJECTIVES: To compare total claims paid and 
patient outcomes for patients with neck and back 
pain who received physical therapy intervention via 
direct access versus medical referral.

UU METHODS: Data were accessed for patients 
seeking care for neck or back pain (n = 603) 
between 2012 and 2014, who chose to begin care 
either through traditional medical referral or direct 
access to a physical therapy–led spine manage-
ment program. All patients received a standard-
ized, pragmatic physical therapy approach, with 
patient-reported measures of pain and disability 
assessed before and after treatment. Patient 
demographics and outcomes data were obtained 
from the medical center patient registry and com-
bined with total claims paid calculated for the year 
after the index claim. Linear mixed-effects model-
ing was used to analyze group differences in pain 
and disability, visits/time, and annualized costs.

UU RESULTS: Patients who chose to enter care 
via the direct-access physical therapy–led spine 
management program displayed significantly lower 
total costs (mean difference, $1543; 95% confi-
dence interval: $51, $3028; P = .04) than those 
who chose traditional medical referral. Patients in 
both groups showed clinically important improve-
ments in pain and disability, which were similar 
between groups (P>.05).

UU CONCLUSION: The initial patient choice to 
begin care with a physical therapist for back or 
neck pain resulted in lower cost of care over the 
next year, while resulting in similar improvements 
in patient outcomes at discharge from physical 
therapy. These findings add to the emerging lit-
erature suggesting that patients’ choice to access 
physical therapy through direct access may be 
associated with lower health care expenditures for 
patients with neck and back pain.

UU LEVEL OF EVIDENCE: Economic and decision 
analyses, level 4. J Orthop Sports Phys Ther 
2018;48(2):63-71. Epub 26 Oct 2017. doi:10.2519/
jospt.2018.7423

UU KEY WORDS: alternative payment model, direct 
access, low back pain, neck pain

N
eck and back pain conditions are common in general medical 
practice, are associated with notable morbidity, and are the 
first and fourth conditions, respectively, leading to the greatest 
number of years lived with disability.16,23,35 Approximately 

$85 billion are spent annually on spine-oriented conditions,32 and 
an additional $10 to $20 billion are attributed to economic losses

in productivity each year.13 Per-patient 
costs have increased by 49% from 1997 
to 2006, with outpatient expenditures 
showing the greatest increases.33 From 
1997 to 2005, the total estimated expen-
ditures among respondents with spine 
problems increased by 65%, a higher rate 
than other non–spine-related health ex-
penditures. Despite the rising costs, there 
has been no real improvement in terms 
of disability or reduction in the propor-
tions of individuals who report back or 
neck pain.2 The estimated proportion of 
persons with back or neck problems who 
self-report physical functioning limita-
tions increased from 20.7% to 24.7% 
from 1997 to 2005, suggesting that cur-
rent care models may be insufficient.32

This lack of notable improvement in 
patient outcomes and health expenditures 
may be due to the type and timing of care 
provided. First, practitioners common-
ly use treatment methods that provide 
nominal to no effect toward recovery and 
approaches that have been shown to be in-
effective or, at best, marginally effective in 
recovery from spine-related pain.24,47 Sec-
ond, poor or delayed access to appropri-
ate care may adversely impact resolution 
of spine conditions.25 Traditional health 
care processes associated with treatment 
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of spine conditions in the United States 
often involve screening by a primary 
care medical physician. Clinical practice 
guidelines for primary care management 
of spinal conditions generally suggest 
initial management strategies of self-
care and nonsteroidal anti-inflammato-
ry medications. Referral to specialists, 
including physical therapists, or for di-
agnostic imaging is only encouraged for 
those who fail to respond after a period 
of watchful waiting.9,10 Recommended 
best practices based on such clinical 
practice guidelines are to avoid bed rest, 
to use opioid medications for a limited 
time, and to obtain magnetic resonance 
imaging only for specific presentation 
of radicular symptoms.11,39,42 Howev-
er, the delivery of inappropriate treat-
ments remains a common occurrence 
in traditional medical care models.3,18 
In contrast, alternative care models of-
fering direct access (the ability to seek 
and receive the examination, evaluation, 
and intervention by a physical therapist 
without requiring physician referral for 
legal or insurance coverage) to physical 
therapy have suggested fewer days of 
care and lower costs.4,7,22 These savings 
are thought to be due to quicker initia-
tion of physical therapy and matching 
of active treatment strategies to patient 
presentation.3,9,10,18,25

Direct access to physical therapy has 
been proposed as a potential care model 
that would favorably impact the out-
comes and costs associated with back and 
neck pain.4,30,34,38,45 While all 50 states al-
low some form of direct access to physi-
cal therapy, barriers remain, including 
hospital and care organization policies, 
insurance coverage, and patient educa-
tion.4,36 However, value-based payment 
initiatives designed to provide patients 
the right care at the right time, while 
avoiding unnecessary duplication of ser-
vices and preventing medical errors, are 
gaining ground.40,41

At present, there is little evidence 
on the influence that direct access to 
physical therapy may have on the cost-
effectiveness and clinical outcomes in 

a real-world medical model for back or 
neck pain. Thus, the objective of this 
study was to compare patient outcomes 
and annualized total cost for patients 
with back and neck pain who had the 
option to choose either (1) direct access 
or (2) traditional medical referral to a 
physical therapy–led spine management 
program. We hypothesized that we would 
observe differences in cost but similar 
outcomes across patients seeking care for 
spine-related pain and disability.

METHODS

Reporting Guidelines

T
his study followed the REport-
ing of studies Conducted using 
Observational Routinely collected 

Data (RECORD) initiative.1 Key ele-
ments of the RECORD initiative include 
an explanation of merging of databases, 
appropriate description of codes used in 
the study, information on data cleaning 
and methods of data removal, and eligi-
bility of data, including how data were 
retained and analyzed for applicability.29

Study Design
The study was a retrospective, nonran-
domized, comparative analysis between 
consecutive patients who began and 
completed their physical therapy episode 
of care between January 1, 2012 and De-
cember 31, 2013, and between those who 
chose direct access to physical therapy 
and those who chose traditional medical 
care and then were referred to a physical 
therapy–led spine management program. 
Baseline patient and clinical data were 
extracted from the ATI Patient Outcomes 
Registry, which is registered with Clini-
calTrials.gov (NCT02285868) and the 
US Department of Health and Human 
Services Agency for Healthcare Research 
and Quality in the Registry of Patient 
Registries (2608). Total claims paid 
were provided by a third-party aggrega-
tor from BlueCross BlueShield of South 
Carolina. The study was approved by the 
Institutional Review Board of Greenville 
Health System (GHS), Greenville, SC.

Clinical Program
Beginning in 2012, a private physical 
therapy organization partnered with 
GHS and Steadman Hawkins Clinic of 
the Carolinas to create a back and neck 
care delivery program designed to offer 
alternative opportunities to access treat-
ment for back and neck pain. The pro-
gram offered adult beneficiaries (those 18 
years of age and older) with low back– or 
neck-related complaints the alternative 
option to choose physical therapy as their 
first line of treatment, in contrast to the 
traditional model of first being seen by a 
primary care physician. The plan encour-
aged patients to access physical therapy 
services earlier than traditional options 
in their episode of care via health plan 
communications. Under this program, 
plan benefits for physical therapy, wheth-
er received through direct access or medi-
cal referral, were the same. Access to this 
program was through 1 of 8 clinics colo-
cated within GHS-Steadman Hawkins 
clinics throughout a 3-county region in 
the greater Greenville metropolitan area.

Patient Choice to Access Care
All GHS employees and adult depen-
dents (aged 18 years and older) were eli-
gible for the program. All patients who 
chose to participate in the back and neck 
program accessed care in the physical 
therapy–first model or via traditional 
medical referral at 1 of 8 physical therapy 
clinics. Participation in the back and neck 
program required utilization of physical 
therapy from 1 of these 8 clinics. The pi-
lot back and neck program provided no 
limitation for severity, duration of symp-
toms, or type of symptoms. The program 
was highlighted in the benefit materials 
as well as marketed via the employer’s 
internal website, e-mails, flyers, internal 
newsletters, and department meetings.

Treatment Procedures
Physical therapy for this program was 
provided across the 8 select clinics in 
Greenville, SC by a team of trained phys-
ical therapists. Prior to the initiation of 
the program, a 1-day training session was 
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conducted with all participating physical 
therapists. Training emphasized medical 
screening, treatment-based classification, 
clinical practice guidelines for neck and 
back pain, and clinical progression of the 
program (FIGURE).5,6,14,20

Patients were screened for appropri-
ateness of physical therapy intervention 
by a standardized intake questionnaire. 
If patients presented with unexplained 
red flag findings, an on-site physician 
was consulted for clearance or determi-
nation of further medical management. 
Once deemed appropriate, patients were 
treated with active procedures, including 
spinal manipulation, therapeutic exer-
cise, and patient education, based on re-
cently advocated guidelines.5,14 Training 
included criteria for progression in an 
effort to identify nonresponders, using a 
benchmark of 50% improvement (change 
from baseline to follow-up) within 6 
treatment sessions on the primary dis-
ability measures (Oswestry Disability In-
dex [ODI] and/or Neck Disability Index 
[NDI]). Patients who continued to dem-
onstrate the benchmark improvement 
(50% reduction) could be approved for 6 
more treatment sessions, up to a total of 
18. If patients failed to meet a 50% im-
provement benchmark after 12 treatment 
sessions or were not satisfied with their 
progression, a consultation with a senior 
physical therapist and fellowship-trained 
spine surgeon or physical medicine and 
rehabilitation physician was scheduled 
to determine the need for further medi-
cal treatment. Based on this consulta-
tion, a medical plan was recommended 
that may have included further imaging, 
injections, surgery, or referral to pain 
management. On rare occasions, patients 
were seen for physical therapy and pain 
management beyond the 18th visit (less 
than 2% of cases).

Patient Measures
Patients completed baseline descriptive 
information and self-reported outcome 
measures for pain (numeric pain-rating 
scale [NPRS]), disability (ODI or NDI), 
psychosocial features (Patient Health 

Questionnaire [PHQ-4]), and overall 
health status (European Quality of Life-
5 Dimensions [EQ-5D]) as part of their 
standard course of care. The descriptive 
information included primary and sec-
ondary diagnosis (categorized as neck, 
neck and arm, back, back and leg, or 
widespread), sex, age, duration of symp-
toms, and pain characteristics (eg, multi-
regional and/or referred pain), as well as 
duration of this episode of spine pain.
The NPRS  An 11-point (0-10) NPRS was 
used in the study. The NPRS has demon-
strated good reliability and validity, with 
a minimal clinically important difference 
(MCID) of 2 points for patients with low 
back pain8 and 1.3 points for those with 
neck pain.12

The EQ-5D  The EQ-5D is a generic mea-
sure of health status that has demonstrat-
ed acceptable levels of content validity. It 
also has moderate to good correlation with 
the Pain Disability Index, Roland-Morris 
Disability Questionnaire, and NPRS in 
patients with chronic low back pain.27 Ad-
ditionally, the EQ-5D is recommended for 
use in cost-effectiveness analyses.46

The PHQ-4  The PHQ-4 is a measure 
of anxiety/depressive symptoms that 
has demonstrated good association with 
functional impairment, disability days, 
and health care use.28 Scores range from 
0 to 12, with higher values representing 
higher levels of anxiety and depression.
The NDI  Raw score values, which range 
from 0 (no disability) to 50 (totally dis-

Back and neck 
program patients, 
n = 603

Red flag screen and 
initial treatments, 
n = 603

Treatment for 6 or 
fewer visits and no 
other care, n = 223

Treatment for 6 or 
fewer visits, 
n = 305

Treatment for 6 or 
fewer visits and 
referral, n = 82

 Direct access, 
n = 279

Medical referral, 
n = 324

Treatment for 7 to 12 
visits and no other 
care, n = 97

Treatment for 7 to 12 
visits, n = 128

Treatment for 7 to 12 
visits and referral, 
n = 31

Only physical therapy 
treatment, n = 346

Medical  referral, 
n = 119

Treatment for 13 or 
more visits and no 
other care, n = 26

Treatment for 13 or 
more visits, n = 32

Treatment for 13 or 
more visits and 
referral, n = 6

Participants not 
in back and 
neck program, 
from physician 
consult, n = 7

Unplanned 
discharge, 
n = 121

FIGURE. Patients with back and neck conditions followed a consistent pathway of treatment and medical referral.
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abled), for the NDI were captured. The 
NDI has demonstrated good to excel-
lent reliability and has published MCIDs 
ranging from 5 to 9.5 points (out of 50) 
or 10% to 19% from baseline.12,49

The ODI  Raw score values, which range 
from 0 (no disability) to 50 (totally dis-
abled), for the ODI were captured. The 
ODI has demonstrated good reliability 
and validity and has a reported MCID 
of 5 points (out of 50) or 10% from 
baseline.37

Follow-up visits allowed systematic 
capture of outcome measures every 6 
treatment sessions and at discharge. Pa-
tients were considered off protocol if they 
did not return for a follow-up treatment 
session to physical therapy, resulting in 
an unplanned discharge (n = 83). Pa-
tients attending fewer than 6 treatment 
sessions without a second set of self-
reported measures were also considered 
off protocol and were not included in 
the analysis (n = 38). These 2 groups of 
patients represented 121 of 156 patients 
missing data and were not included in 
the analyses.

Cost Measures
Total adjudicated claims from BlueCross 
BlueShield of South Carolina were ac-
quired from Milliman (Seattle, WA), a 
third-party aggregator, using its health 
cost guidelines for all patients who par-
ticipated in the pilot back and neck 
program from 2012 to 2014. Total costs 
were calculated for all claims, including 
medications, imaging, surgery, physical 
therapy, and any other service approved 
by BlueCross BlueShield of South Caro-
lina with an associated primary back or 
neck ICD-9 code. Total costs were an-
nualized for all patients from the index 
back or neck claim, then summed for the 
next 365 days. Patients without 1 year of 
follow-up claims data were not included 
in the study. Total costs were then sum-
marized and categorized from the pro-
vided health cost guidelines into physical 
therapy, surgical (spine injections, anes-
thesia, and surgery), radiology, and all 
other costs.

Data Preparation and Reduction
Patient demographics, self-reported out-
comes, and clinical data were merged from 
the ATI Physical Therapy Patient Out-
comes Registry with total claims paid by 
health economists who were not involved 
in the data-collection or patient treatment 
processes. The patients’ common medical 
record number, date of birth, and full name 
were used to merge the patient outcomes, 
clinical data, and claims files into a single 
analytical file. In total, 603 patients partic-
ipated in the pilot program over the 2-year 
period, and, of those, 447 had unique total 
claims and patient outcomes data that al-
lowed for retrospective comparison.

Missing values were analyzed and 
Little’s missing-completely-at-random 
tests were run for variables with missing 
values. Complete data were present in 
95.4% of all outcome variables. All claims 
data were 100% complete. The ODI/NDI 
data presented with 17.7% missing values, 
and pain data presented with 19% miss-
ing values. Little’s missing-completely-at-
random test resulted in a P value of .64, 
suggesting that the data were missing at 
random. As such, we elected not to im-
pute data.

Adverse events were tabulated by 
evaluation of all patients’ medical charts 
and confirmed by claims review, including 

TABLE 1
Patients Removed From the Data Set  

and Those Included in the Final Analysis*

Abbreviations: EQ-5D, European Quality of Life-5 Dimensions; NDI, Neck Disability Index; NPRS, 
numeric pain-rating scale; ODI, Oswestry Disability Index; PHQ-4, Patient Health Questionnaire-4.
*Values are mean ± SD unless otherwise indicated.
†Acute is defined as onset of symptoms within 30 days, subacute is defined as 31 to 180 days since 
onset of symptoms, and chronic is defined as greater than 180 days since onset of symptoms.

Variable Removed (n = 156) Included (n = 447) P Value

Mechanism of referral, n <.01

Direct access 108 171

Medical referral 48 276

Age, y 45.4 ± 11.9 45.9 ± 11.8 .69

Sex, n .47

Female 117 322

Male 39 125

Primary diagnosis, n <.01

Neck 47 149

Low back 83 288

Both 26 10

Secondary diagnosis, n <.01

Neck 33 102

Neck and arm 14 49

Back 51 186

Back and leg 31 75

Widespread 27 33

Missing 0 2

Duration of symptoms, n† <.01

Acute 32 115

Subacute 13 74

Chronic 111 258

Raw baseline ODI/NDI (0-50) 13.4 ± 7.4 13.9 ± 8.3 .51

Baseline EQ-5D (–0.109-1.00) 0.7 ± 0.2 0.7 ± 0.2 .25

Baseline PHQ-4 (depression) (0-6) 1.5 ± 2.1 1.5 ± 2.1 .99

Baseline NPRS (0-10) 5.1 ± 2.4 6.0 ± 2.2 <.01
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emergency department visits and ICD-9 
codes indicating fracture or traumatic 
injury. We adopted the World Health Or-
ganization’s definition of an adverse event 
as “an injury from the medical manage-
ment, in contrast to complications of the 
disease.”50 Assessment of adverse events 
was tallied by the primary author based on 
postdischarge retrospective chart review.

Data Analysis
All analyses were performed using SPSS 
Version 23.0 (IBM Corporation, Armonk, 
NY). Baseline characteristics between 
the 156 patients removed from the analy-
sis and the 447 who were included were 

evaluated using t tests for continuous 
measures and chi-square tests for nominal 
variables (TABLE 1). A chi-square test was 
used to compare proportions of direct ac-
cess to medical referral across the 8 clinics.

Comparative analysis for self-report, 
visits, days in care, and claims-related 
data was performed with linear, mixed-
effects models. We used a linear mixed-
effects model because it is flexible in 
analyzing data assumed to be missing at 
random, it is robust to all forms of covari-
ates, and it can accommodate multiple 
measures per patient.48 Group assign-
ment was the fixed-effect variable of 
interest. For all linear mixed-effects anal-

yses, we included the covariates of age, 
primary and secondary diagnoses (cate-
gorized as neck, neck and arm, back, back 
and leg, or widespread), and duration of 
symptoms. Results were reported as esti-
mated marginal means, 95% confidence 
intervals (CIs), and mean differences.

RESULTS

Descriptive Findings

A 
total of 603 individuals were 
analyzed for differences between 
those removed because of unavail-

able cost (n = 35) or discharge outcomes 
data (n = 121) and those kept in the data 
set with outcomes and cost data (n = 447) 
(FIGURE). Patients without complete data 
were more likely to be seen through di-
rect access (physical therapy first), were 
more likely to have concurrent neck and 
low back pain, had a more chronic condi-
tion, and reported a lower level of pain 
(TABLE 1).

The majority of the 447 patients includ-
ed in the analysis chose traditional medi-
cal referral (61.7%). Patients who chose 
traditional medical referral were younger 
(P = .02), more likely to have acute onset 
of symptoms (P<.01), and more likely to 
have widespread pain (P = .04) compared 
to those who chose direct access to physi-
cal therapy (TABLE 2). Regardless of how 
patients accessed the structured physi-
cal therapy program, 79% completed the 
program without further medical referral 
(FIGURE). Overall, patients displayed good 
clinical improvement in disability (mean 
improvement from baseline, 54%; 95% 
CI: 46%, 62%) and pain (mean difference, 
4 points; 95% CI: 1, 7 points), with no dif-
ferences between groups (P>.05). There 
was no difference in proportion of direct 
access to medical referral patients across 
clinics (P>.05) (TABLE 3).

Self-Report Health Outcomes,  
Visits/Care Time, and Cost Analyses
When controlling for baseline factors, pa-
tients who chose to access care via direct 
access to physical therapy, compared to 
those who chose to access care via medi-

TABLE 2
Baseline Characteristics of Patients 

Enrolled in the Pilot Back  
and Neck Program (n = 447)*

Abbreviations: EQ-5D, European Quality of Life-5 Dimensions; NDI, Neck Disability Index; NPRS, 
numeric pain-rating scale; ODI, Oswestry Disability Index; PHQ-4, Patient Health Questionnaire-4.
*Values are mean ± SD unless otherwise indicated.
†Acute is defined as onset of symptoms within 30 days, subacute is defined as 31 to 180 days since 
onset of symptoms, and chronic is defined as greater than 180 days since onset of symptoms.

Variable
Full Cohort  
(n = 447)

Physician Referral 
(n = 276)

Direct Access to 
Physical Therapy  

(n = 171) P Value

Age, y 45.9 ± 11.8 44.9 ± 12.3 47.5 ± 10.8 .02

Sex, n .67

Female 322 201 121

Male 125 75 50

Primary diagnosis, n .05

Neck 149 99 50

Low back 288 174 114

Both 10 3 7

Secondary diagnosis, n .04

Neck 102 61 41

Neck and arm 49 40 9

Back 186 112 74

Back and leg 75 46 29

Widespread 33 16 17

Missing 2 1 1

Duration of symptoms, n† <.01

Acute 115 87 28

Subacute 74 39 35

Chronic 258 150 108

Baseline ODI/NDI (0-50) 13.9 ± 8.3 13.6 ± 8.1 14.3 ± 8.8 .37

Baseline EQ-5D (–0.109-1.00) 0.7 ± 0.2 0.7 ± 0.2 0.7 ± 0.2 .28

Baseline PHQ-4 (depression) (0-6) 1.5 ± 2.1 1.4 ± 2.2 1.5 ± 1.7 .72

Baseline NPRS (0-10) 6.0 ± 2.2 6.0 ± 2.2 5.9 ± 2.2 .42
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cal referral, did not display any signifi-
cant differences in self-report outcomes 
for disability or pain (P>.05). Patients 
accessing care via physical therapy direct 
access had significantly fewer physical 
therapy treatment sessions (P = .04) and 
days in care (P = .03), and lower physi-
cal therapy costs (P<.01), radiology costs 
(P = .01), other costs (P<.01), and total 
costs (P = .04). On average, each patient 
seen through physical therapy direct ac-
cess cost the third-party payer $1543 less 
than a patient who accessed care via tra-
ditional medical referral (TABLE 3).

Adverse Events and Referral  
to Orthopaedics
Of patients seeking care via direct ac-
cess, there were 3 patients with signs 
and symptoms of upper extremity nerve 
entrapment who were referred to or-
thopaedics. There were 4 patients with 
non–spine-related signs and symptoms 
who were referred to orthopaedics (3 
with hip osteoarthritis), and 1 to primary 
care (ultimate oncology diagnosis). There 
were no adverse events noted in patients’ 
charts or via claims review that would 
suggest a missed condition following 
the initial physical therapy evaluation. 
Of the 119 patients who received physi-
cal therapy and were sent for medical 

referral, 36 patients did not return to the 
program: 13 after 6 sessions, 15 after 12 
sessions, and 8 after 13 sessions or more. 
The proportions of patients referred for 
further orthopaedic consult were simi-
lar between those seen through physical 
therapy direct access and patients seen 
through medical referral.

DISCUSSION

O
ur results suggest that pa-
tients’ initial choice of direct ac-
cess to physical therapy services 

through a physical therapy–led spine 
management program results in less total 
cost of care with comparable outcomes 
at discharge. Patients in our study who 
chose direct access to physical therapy 
for back or neck pain, compared to tra-
ditional medical referral, incurred $1543 
less in health care expenses in the year 
following the start of care. Our results ap-
pear to indicate that patients who chose 
to seek care beginning with physical 
therapy showed similar improvements 
in pain and disability, without increased 
risk, while incurring significantly less an-
nual cost than those who received similar 
physical therapy treatment but through 
traditional medical referral. These find-
ings are pragmatic and reflect the impact 

of patient choice to access care for neck 
and back pain in a real clinical environ-
ment, using total claims paid as provided 
by a third-party provider who was blind-
ed to the self-report outcomes.

The contrast in cost with comparable 
outcomes appears to be impacted by the 
patients’ choice of how to access care. To-
tal claims paid were an average of $1543 
less per patient for those seen through 
physical therapy direct access compared 
to those referred from a physician. This 
equated to a total claims cost savings of 
greater than $250 000 in our sample of 
171 patients in the direct-access group. 
It has been estimated that between 1.5% 
and 36% of individuals in the United 
States alone experience low back pain on a 
yearly basis, thus any cost reductions, even 
small amounts, are considered potentially 
important.26 Because both groups received 
a similar, evidence-based physical therapy 
model and were treated by the same group 
of physical therapists, the cost savings 
likely reflect the change in the health “pro-
cess” as an independent variable, a find-
ing that deserves further exploration. Our 
results suggest that the first provider a 
patient with neck and back pain sees may 
influence costs over the subsequent year.

Patients in both groups had simi-
lar improvement in pain and disability: 

	

TABLE 3
Adjusted Outcomes Data, Visits/Care Time, and Claims Data  

for the patients Enrolled in the Pilot Back and Neck Program*

Abbreviations: NDI, Neck Disability Index; NPRS, numeric pain-rating scale; ODI, Oswestry Disability Index; PT, physical therapist.
*Covariates include age, primary and secondary diagnoses, and duration of symptoms (n = 447).
†Values in parentheses are 95% confidence interval. All costs are in US dollars.

Variable
Mean Referral From Physician  

(n = 276)†

Mean Direct Access (PT First)   
(n = 171)† Mean Difference† P Value

Pain at discharge (NPRS, 0-10) 2.0 (1.7, 2.3) 2.0 (1.6, 2.4) 0.0 (–0.4, 0.5) .92

Disability at discharge (ODI/NDI, 0-50) 6.1 (5.2, 6.9) 5.6 (4.5, 6.7) 0.5 (–0.6, 1.6) .40

Total visits, n 7.6 (6.8, 8.3) 6.6 (5.7, 7.5) 0.9 (0.01, 1.9) .04

Total time in care, d 46.9 (39.7, 54.1) 36.4 (27.4, 45.5) 10.5 (1.0, 20.0) .03

Physical therapy costs 915 (790, 1040) 655 (499, 812) 260 (97, 422) <.01

Radiology costs 375 (277, 473) 206 (83, 330) 169 (41, 297) .01

Surgical and injection costs 1634 (508, 2760) 600 (–813, 2013) 1034 (–434, 2501) .17

Other costs 96 (74, 118) 43 (15, 71) 53 (24, 82) <.01

Emergency room costs 61 (20, 102) 37 (–15, 89) 24 (–30, 78) .38

Total costs 3085 (1939, 4224) 1542 (108, 2976) 1543 (51, 3028) .04
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an average improvement of more than 
50% over the course of care. These re-
sults were achieved in an average of 7.2 
± 6.7 treatment sessions, which is simi-
lar to previously reported values.21,31 This 
is interesting, considering the inclusion 
of patients with chronic pain (61%) and 
multiregional pain locations (60%) in 
this study, in contrast to other studies 
that excluded these patients.8,21

Patients undergoing physical therapy 
via direct access had on average 1 less 
visit per episode of care and lower physi-
cal therapy costs. Additionally, the larger 
standard deviations for the number of 
visits, outcomes, and duration of care 
suggest that patients who entered through 
medical referral displayed a more varied 
response to treatment. This may be due 
to the slight increase in widespread/mul-
tiregional pain, as evidenced by greater 
proportion of secondary diagnoses in the 
medical referral group (TABLE 2). However, 
these patients’ average visits were similar 
(11) to other patients in the medical refer-
ral group.4,7,22 This suggests that time to 
care and other unmeasured factors might 
have impacted the response to treatment.

We observed that patients who ac-
cessed care via direct access to physical 
therapy had fewer visits and days in care. 
Past studies have emphasized the value 
associated with early, timely care by a 
physical therapist.19 Unfortunately, time 
to care after initial trigger event was not 
captured. It is interesting to note the total 
time in care difference of 10 days between 
modes of access to physical therapy, es-
pecially because the patients seen via the 
medical referral route had significantly 
more chronic pain and widespread pain 
as evidenced by a greater proportion of 
chronic pain in the medical referral group 
(TABLE 2). These may be important per-
sonal preference and expectation factors 
that influence patients’ choice of how to 
access care as well as their response to 
treatment, and this should be examined 
in future studies.2,17,43,44

Regardless of the patients’ choice 
of access to care, there were no adverse 
events, defined as “an injury from the 

medical management or absence there-
of, in contrast to complications of the 
disease.”50 When patients chose to see 
a physical therapist first, there were no 
identified incidents of missed diagnosis 
or delays in care as a result of physical 
therapists’ clinical decision making. This 
suggests that physical therapists utilizing 
a standardized, evidence-based screening 
questionnaire can adequately determine 
appropriateness of physical therapist in-
tervention. This is an important finding, 
as patient safety is often noted as a coun-
terargument to direct access to physical 
therapy.15 In fact, 68% of patients with 
direct access to physical therapy (versus 
74% for those accessing through medical 
referral) had a resolution of their symp-
toms without further medical referral, 
suggesting that direct access to physical 
therapy should be considered as a first-
line intervention for acute or chronic 
onset of back and neck pain. Finally, the 
lower costs for the patients seen via di-
rect access, who were treated using an 
evidence-based approach with progres-
sion criteria, allay the concerns for the 
overutilization of physical therapy ser-
vices without a hard cap on utilization.

Limitations
Although there are many strengths to 
this study, some limitations remain. The 
findings are limited by the nature of the 
program and unmeasured factors related 
to patient choice of how to access care. 
Only patients with available outcomes and 
claims data were analyzed (74%), which 
might have biased the results to patients 
who completed their physical therapy 
care. The nature of the program allowed 
patients to select their entry point to care. 
Thus, patients in the direct-access group 
might have self-selected to the physical 
therapist–managed care due to unmea-
sured factors. The baseline factors that 
were different between groups might 
have biased health utilization outcomes 
(younger age, more acute onset, and more 
widespread pain). We also did not have 
prior claims data available for included 
patients, limiting our ability to control for 

prior health utilization. It is possible that 
prior utilization influenced the differenc-
es between groups and that the observed 
utilization following the initial care-seek-
ing behavior was a result of the patients’ 
choice in regard to first provider.

CONCLUSION

I
n this study, patients with back and 
neck pain who selected direct access to 
physical therapy incurred significantly 

less health care costs in the 1-year period 
following initiation of care. Regardless of 
point of access to care, on average, patients 
displayed a greater than 50% decrease in 
pain and disability, consistent with results 
of prior studies that a criterion-based and 
treatment-based classification approach is 
effective in a generalized cohort of patients 
with back and neck pain. These results 
contribute to a growing body of literature 
that physical therapists provide high-val-
ue care for patients with back and neck 
complaints. The differences observed, at a 
minimum, suggest that the availability of 
the choice to pursue direct access to physi-
cal therapy for back and neck pain is safe 
and provides similar outcomes, with cost 
savings, compared to those of traditional 
medical referral. These results warrant 
further research to explore the patient 
characteristics and factors associated with 
care-seeking behavior and the resulting 
costs incurred when seeking medical care 
for back and neck pain. t

KEY POINTS
FINDINGS: The initial choice of a physical 
therapist via direct access for patients 
with back and neck pain resulted in low-
er cost of care over the next year, while 
yielding similar improvement in patient 
outcomes.
IMPLICATIONS: Our results add to emerg-
ing literature suggesting that direct ac-
cess to physical therapy may be a more 
cost-effective approach for neck and/or 
back pain. Future studies should evalu-
ate patient and clinical factors that in-
fluence patients’ choice of how to access 
care for neck and back pain.
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CAUTION: This was a retrospective study 
of germane clinical and claims data 
from 1 employer and constrained health 
system, and only represents patients 
who participated in a standardized 
physical therapy program.

ACKNOWLEDGMENTS: This study was funded 
by the MIT Research Endeavor (MITRE) Cor-
poration. The authors acknowledge the work 
of Robert Reimer, James Bruder, Kirkland 
Jones, and Steven George for their contribu-
tions to data analysis and review.

REFERENCES

	 1.  �Benchimol EI, Smeeth L, Guttmann A, et al. 
The REporting of studies Conducted using 
Observational Routinely-collected health 
Data (RECORD) statement. PLoS Med. 
2015;12:e1001885. https://doi.org/10.1371/
journal.pmed.1001885

	 2.  �Bishop MD, Bialosky JE, Cleland JA. Patient 
expectations of benefit from common 
interventions for low back pain and effects on 
outcome: secondary analysis of a clinical trial of 
manual therapy interventions. J Man Manip Ther. 
2011;19:20-25. https://doi.org/10.1179/10669811
0X12804993426929

	 3.  �Bishop PB, Wing PC. Compliance with clinical 
practice guidelines in family physicians 
managing worker’s compensation board 
patients with acute lower back pain. Spine 
J. 2003;3:442-450. https://doi.org/10.1016/
S1529-9430(03)00152-9

	 4.  �Boissonnault WG, Lovely K. Hospital-based 
outpatient direct access to physical therapist 
services: current status in Wisconsin. Phys Ther. 
2016;96:1695-1704. https://doi.org/10.2522/
ptj.20150540

	 5.  �Childs JD, Cleland JA, Elliott JM, et al. Neck 
pain: clinical practice guidelines linked to the 
International Classification of Functioning, 
Disability, and Health from the Orthopaedic 
Section of the American Physical Therapy 
Association. J Orthop Sports Phys Ther. 
2008;38:A1-A34. https://doi.org/10.2519/
jospt.2008.0303

	 6.  �Childs JD, Fritz JM, Piva SR, Whitman JM. 
Proposal of a classification system for patients 
with neck pain. J Orthop Sports Phys Ther. 
2004;34:686-696; discussion 697-700. https://
doi.org/10.2519/jospt.2004.34.11.686

	 7.  �Childs JD, Fritz JM, Wu SS, et al. Implications of 
early and guideline adherent physical therapy 
for low back pain on utilization and costs. 
BMC Health Serv Res. 2015;15:150. https://doi.
org/10.1186/s12913-015-0830-3

	 8.  �Childs JD, Piva SR, Fritz JM. Responsiveness 
of the numeric pain rating scale in patients 

with low back pain. Spine (Phila Pa 1976). 
2005;30:1331-1334.

	 9.  �Chou R, Baisden J, Carragee EJ, Resnick DK, 
Shaffer WO, Loeser JD. Surgery for low back 
pain: a review of the evidence for an American 
Pain Society clinical practice guideline. Spine 
(Phila Pa 1976). 2009;34:1094-1109. https://doi.
org/10.1097/BRS.0b013e3181a105fc

	10.  �Chou R, Deyo R, Friedly J, et al. Nonpharmacologic 
therapies for low back pain: a systematic review 
for an American College of Physicians clinical 
practice guideline. Ann Intern Med. 2017;166:493-
505. https://doi.org/10.7326/M16-2459

	 11.  �Chou R, Loeser JD, Owens DK, et al. 
Interventional therapies, surgery, and 
interdisciplinary rehabilitation for low back pain: 
an evidence-based clinical practice guideline 
from the American Pain Society. Spine (Phila 
Pa 1976). 2009;34:1066-1077. https://doi.
org/10.1097/BRS.0b013e3181a1390d

	12.  �Cleland JA, Childs JD, Whitman JM. 
Psychometric properties of the Neck Disability 
Index and numeric pain rating scale in 
patients with mechanical neck pain. Arch 
Phys Med Rehabil. 2008;89:69-74. https://doi.
org/10.1016/j.apmr.2007.08.126

	13.  �Davis MA, Onega T, Weeks WB, Lurie JD. Where 
the United States spends its spine dollars: 
expenditures on different ambulatory services for 
the management of back and neck conditions. 
Spine (Phila Pa 1976). 2012;37:1693-1701. 
https://doi.org/10.1097/BRS.0b013e3182541f45

	14.  �Delitto A, George SZ, Van Dillen LR, et al. 
Low back pain. J Orthop Sports Phys Ther. 
2012;42:A1-A57. https://doi.org/10.2519/
jospt.2012.42.4.A1

	15.  �Deyle GD. Direct access physical therapy and 
diagnostic responsibility: the risk-to-benefit ratio. 
J Orthop Sports Phys Ther. 2006;36:632-634. 
https://doi.org/10.2519/jospt.2006.0110

	16.  �Deyo RA, Mirza SK, Martin BI. Back pain 
prevalence and visit rates: estimates from U.S. 
national surveys, 2002. Spine (Phila Pa 1976). 
2006;31:2724-2727. https://doi.org/10.1097/01.
brs.0000244618.06877.cd

	 17.  �Donaldson M, Learman K, O’Halloran B, 
Showalter C, Cook C. The role of patients’ 
expectation of appropriate initial manual therapy 
treatment in outcomes for patients with low back 
pain. J Manipulative Physiol Ther. 2013;36:276-
283. https://doi.org/10.1016/j.jmpt.2013.05.016

	18.  �Finestone AS, Raveh A, Mirovsky Y, Lahad 
A, Milgrom C. Orthopaedists’ and family 
practitioners’ knowledge of simple low back 
pain management. Spine (Phila Pa 1976). 
2009;34:1600-1603. https://doi.org/10.1097/
BRS.0b013e3181a96622

	19.  �Fritz JM, Childs JD, Wainner RS, Flynn TW. 
Primary care referral of patients with low back 
pain to physical therapy: impact on future health 
care utilization and costs. Spine (Phila Pa 1976). 
2012;37:2114-2121. https://doi.org/10.1097/
BRS.0b013e31825d32f5

	20.  �Fritz JM, Cleland JA, Childs JD. Subgrouping 

patients with low back pain: evolution of a 
classification approach to physical therapy. J 
Orthop Sports Phys Ther. 2007;37:290-302. 
https://doi.org/10.2519/jospt.2007.2498

	21.  �Fritz JM, Hunter SJ, Tracy DM, Brennan GP. 
Utilization and clinical outcomes of outpatient 
physical therapy for Medicare beneficiaries 
with musculoskeletal conditions. Phys Ther. 
2011;91:330-345. https://doi.org/10.2522/
ptj.20090290

	22.  �Fritz JM, Magel JS, McFadden M, et al. Early 
physical therapy vs usual care in patients with 
recent-onset low back pain: a randomized clinical 
trial. JAMA. 2015;314:1459-1467. https://doi.
org/10.1001/jama.2015.11648

	23.  �Global Burden of Disease Study 2013 
Collaborators. Global, regional, and national 
incidence, prevalence, and years lived with 
disability for 301 acute and chronic diseases and 
injuries in 188 countries, 1990-2013: a systematic 
analysis for the Global Burden of Disease Study 
2013. Lancet. 2015;386:743-800. https://doi.
org/10.1016/S0140-6736(15)60692-4

	24.  �Goode AP, Freburger J, Carey T. Prevalence, 
practice patterns, and evidence for chronic neck 
pain. Arthritis Care Res (Hoboken). 2010;62:1594-
1601. https://doi.org/10.1002/acr.20270

	25.  �Hartvigsen J, Foster NE, Croft PR. We need to rethink 
front line care for back pain. BMJ. 2011;342:d3260. 
https://doi.org/10.1136/bmj.d3260

	26.  �Hoy D, Brooks P, Blyth F, Buchbinder R. The 
epidemiology of low back pain. Best Pract Res 
Clin Rheumatol. 2010;24:769-781. https://doi.
org/10.1016/j.berh.2010.10.002

	27.  �Keeley T, Al-Janabi H, Lorgelly P, Coast J. A 
qualitative assessment of the content validity 
of the ICECAP-A and EQ-5D-5L and their 
appropriateness for use in health research. PLoS 
One. 2013;8:e85287. https://doi.org/10.1371/
journal.pone.0085287

	28.  �Kroenke K, Spitzer RL, Williams JB, Löwe B. 
An ultra-brief screening scale for anxiety and 
depression: the PHQ-4. Psychosomatics. 
2009;50:613-621. https://doi.org/10.1016/
S0033-3182(09)70864-3

	29.  �Langan SM, Cook C, Benchimol EI. Improving 
the reporting of studies using routinely collected 
health data in physical therapy. J Orthop 
Sports Phys Ther. 2016;46:126-127. https://doi.
org/10.2519/jospt.2016.0103

	30.  �Leemrijse CJ, Swinkels IC, Veenhof C. Direct 
access to physical therapy in the Netherlands: 
results from the first year in community-based 
physical therapy. Phys Ther. 2008;88:936-946. 
https://doi.org/10.2522/ptj.20070308

	31.  �Machlin SR, Chevan J, Yu WW, Zodet MW. 
Determinants of utilization and expenditures for 
episodes of ambulatory physical therapy among 
adults. Phys Ther. 2011;91:1018-1029. https://doi.
org/10.2522/ptj.20100343

	32.  �Martin BI, Deyo RA, Mirza SK, et al. Expenditures 
and health status among adults with back and 
neck problems. JAMA. 2008;299:656-664. 
https://doi.org/10.1001/jama.299.6.656

 J
ou

rn
al

 o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

 
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.jo
sp

t.o
rg

 a
t E

P 
Ip

sw
ic

h 
on

 F
eb

ru
ar

y 
7,

 2
01

8.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 N
o 

ot
he

r 
us

es
 w

ith
ou

t p
er

m
is

si
on

. 
 C

op
yr

ig
ht

 ©
 2

01
8 

Jo
ur

na
l o

f 
O

rt
ho

pa
ed

ic
 &

 S
po

rt
s 

Ph
ys

ic
al

 T
he

ra
py

®
. A

ll 
ri

gh
ts

 r
es

er
ve

d.



journal of orthopaedic & sports physical therapy  |  volume 48  |  number 2  |  february 2018  |  71

MORE INFORMATION
WWW.JOSPT.ORG@

	33.  �Martin BI, Turner JA, Mirza SK, Lee MJ, Comstock 
BA, Deyo RA. Trends in health care expenditures, 
utilization, and health status among US adults 
with spine problems, 1997-2006. Spine (Phila 
Pa 1976). 2009;34:2077-2084. https://doi.
org/10.1097/BRS.0b013e3181b1fad1

	34.  �Mitchell JM, de Lissovoy G. A comparison 
of resource use and cost in direct access 
versus physician referral episodes of physical 
therapy. Phys Ther. 1997;77:10-18. https://doi.
org/10.1093/ptj/77.1.10

	35.  �Murray CJ, Richards MA, Newton JN, et 
al. UK health performance: findings of the 
Global Burden of Disease Study 2010. Lancet. 
2013;381:997-1020. https://doi.org/10.1016/
S0140-6736(13)60355-4

	36.  �Ojha HA, Snyder RS, Davenport TE. Direct 
access compared with referred physical therapy 
episodes of care: a systematic review. Phys 
Ther. 2014;94:14-30. https://doi.org/10.2522/
ptj.20130096

	37.  �Ostelo RW, Deyo RA, Stratford P, et al. Interpreting 
change scores for pain and functional status in 
low back pain: towards international consensus 
regarding minimal important change. Spine 
(Phila Pa 1976). 2008;33:90-94. https://doi.
org/10.1097/BRS.0b013e31815e3a10

	38.  �Overman SS, Larson JW, Dickstein DA, Rockey 
PH. Physical therapy care for low back pain. 
Monitored program of first-contact nonphysician 
care. Phys Ther. 1988;68:199-207. https://doi.
org/10.1093/ptj/68.2.199

	39.  �Patel ND, Broderick DF, Burns J, et al. ACR 
Appropriateness Criteria low back pain. J Am 
Coll Radiol. 2016;13:1069-1078. https://doi.
org/10.1016/j.jacr.2016.06.008

	40.  �Porter ME. Value-based health care delivery. 
Ann Surg. 2008;248:503-509. https://doi.
org/10.1097/SLA.0b013e31818a43af

	41.  �Porter ME, Kaplan RS. How to pay for health care. 
Harv Bus Rev. 2016;94:88-98, 100, 134.

	42.  �Qaseem A, Wilt TJ, McLean RM, Forciea MA, 
Clinical Guidelines Committee of the American 
College of Physicians. Noninvasive treatments 
for acute, subacute, and chronic low back 
pain: a clinical practice guideline from the 
American College of Physicians. Ann Intern Med. 
2017;166:514-530. https://doi.org/10.7326/
M16-2367

	43.  �Reme SE, Hagen EM, Eriksen HR. Expectations, 
perceptions, and physiotherapy predict 
prolonged sick leave in subacute low back pain. 
BMC Musculoskelet Disord. 2009;10:139. https://
doi.org/10.1186/1471-2474-10-139

	44.  �Rempel J, Busse JW, Drew B, et al. Patients’ 
attitudes toward nonphysician screening of low 
back and low back related leg pain complaints 
referred for surgical assessment. Spine (Phila 
Pa 1976). 2017;42:E288-E293. https://doi.
org/10.1097/BRS.0000000000001764

	45.  �Scheele J, Vijfvinkel F, Rigter M, et al. Direct 
access to physical therapy for patients with low 
back pain in the Netherlands: prevalence and 
predictors. Phys Ther. 2014;94:363-370. https://

doi.org/10.2522/ptj.20120330
	46.  �Soer R, Reneman MF, Speijer BL, Coppes MH, 

Vroomen PC. Clinimetric properties of the 
EuroQol-5D in patients with chronic low back 
pain. Spine J. 2012;12:1035-1039. https://doi.
org/10.1016/j.spinee.2012.10.030

	47.  �Staal JB, Rainville J, Fritz J, van Mechelen W, 
Pransky G. Physical exercise interventions to 
improve disability and return to work in low 
back pain: current insights and opportunities for 
improvement. J Occup Rehabil. 2005;15:491-505. 
https://doi.org/10.1007/s10926-005-8030-3

	48.  �Sterne JA, White IR, Carlin JB, et al. Multiple 
imputation for missing data in epidemiological 
and clinical research: potential and pitfalls. BMJ. 
2009;338:b2393. https://doi.org/10.1136/bmj.
b2393

	49.  �Stratford PW, Riddle DL, Binkley JM, Spadoni 
G, Westaway MD, Padfield B. Using the 
Neck Disability Index to make decisions 
concerning individual patients. Physiother Can. 
1999;51:107-112.

	50.  �World Alliance for Patient Safety. WHO Draft 
Guidelines for Adverse Event Reporting and 
Learning Systems: From Information to Action. 
Geneva, Switzerland: World Health Organization; 
2005.

CHECK Your References With the JOSPT Reference Library

JOSPT has created an EndNote reference library for authors to use in
conjunction with PubMed/Medline when assembling their manuscript 
references. This addition to Author and Reviewer Tools on the JOSPT website 
in the Author and Reviewer Centers o�ers a compilation of all article 
reference sections published in the Journal from 2006 to date as well as 
complete references for all articles published by JOSPT since 1979—a 
total of more than 30,000 unique references. Each reference has been 
checked for accuracy.

This resource is updated twice a year on JOSPT’s website. 

The JOSPT Reference Library can be found at: http://www.jospt.org/page/
authors/author_reviewer_tools

 J
ou

rn
al

 o
f 

O
rt

ho
pa

ed
ic

 &
 S

po
rt

s 
Ph

ys
ic

al
 T

he
ra

py
®

 
 D

ow
nl

oa
de

d 
fr

om
 w

w
w

.jo
sp

t.o
rg

 a
t E

P 
Ip

sw
ic

h 
on

 F
eb

ru
ar

y 
7,

 2
01

8.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 N
o 

ot
he

r 
us

es
 w

ith
ou

t p
er

m
is

si
on

. 
 C

op
yr

ig
ht

 ©
 2

01
8 

Jo
ur

na
l o

f 
O

rt
ho

pa
ed

ic
 &

 S
po

rt
s 

Ph
ys

ic
al

 T
he

ra
py

®
. A

ll 
ri

gh
ts

 r
es

er
ve

d.



Copyright of Journal of Orthopaedic & Sports Physical Therapy is the property of JOSPT,
Inc. d/b/a Movement Science Media and its content may not be copied or emailed to multiple
sites or posted to a listserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.


