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INTRODUCTION

Musculoskeletal conditions are a significant burden in the
USA affecting more than one-half of adults and three-
quarters of those 65 years and older, making these conditions
more common than hypertension, diabetes, and cardiovascular
disease.1 Primary care physicians (PCPs) are typically the first
point of contact for individuals seeking care for musculoskel-
etal conditions.2 With the development of new healthcare
delivery and payment models and the increasing medical
complexity of the primary care patient, PCPs are facing greater
pressure to deliver coordinated, integrated, team-based care to
achieve improved population health.3 While physical thera-
pists are sometimes mentioned in team-based models of pri-
mary care, little empirical data are available on the extent to
which PCPs engage physical therapists in patient care. Current
guidelines recommend physical therapy (PT) as an essential
component of first-line treatment for many musculoskeletal
conditions.
We examined temporal trends in PCP referral to PT for

musculoskeletal conditions and compared these trends to
PCP referral to specialty physicians.

METHODS

We used 12 years of data (2003–2014) from the National
Ambulatory Medical Care Survey, a national probability sam-
ple survey of office-based physicians engaged in patient care.
Data collected on sampled visits include patient characteris-
tics; visit characteristics; physician diagnosis; services/tests
ordered (including referral to PT and/or another physician);
and treatments/medications prescribed. Data on physician spe-
cialty are also collected.
We limited our analysis to visits to PCPs (i.e., general/

family practice, internal medicine, pediatrics, obstetrics/

gynecology) for musculoskeletal conditions based on ICD-9-
CM codes and created the following diagnostic subgroups:
arthropathies and related disorders (710–719); spine disorders
(720–724, 846, 847); soft tissue disorders (725–729); osteop-
athies, chondropathies, musculoskeletal deformities (730–
739); fractures/dislocations (820–829, 830–839); extremity
sprains/strains (840–845, 848); contusions (922–924). In ad-
dition to PT and physician referral data, we extracted data on
patient characteristics (age, sex, race, ethnicity, insurance sta-
tus) and the major reason for visit (i.e., acute problem, chronic
problem, pre- or post-surgery, preventive).

Analyses

Analyses were conducted using Stata (14.2) and account-
ing for the multistage survey design.4 We pooled the data
over 2-year intervals to increase estimate precision.5 To
account for potential changes in the characteristics of
ambulatory care visits over time, we estimated a multivar-
iate logistic regression model with PT referral as the
outcome; the 2-year intervals as categorical, explanatory
variables; and age, sex, race, ethnicity, insurance, major
reason for visit, and diagnostic subgroups as our control
variables. We then calculated average adjusted prevalence
rates for each 2-year period and assessed for a linear trend
over time.6 We also estimated number of visits referred.
We used the same approach to estimate referral rates and
number of visits referred to specialty physicians. We con-
ducted our analyses for the entire sample (i.e., all
musculoskeletal-related ambulatory care visits) and for
the three most prevalent diagnostic subgroups: arthropa-
thies (32.3% of all musculoskeletal visits), spine (28.3%),
and soft tissue disorders (17.9%).

RESULTS

Figure 1 presents the adjusted rates of PT referral over
time. Rates of referral for all musculoskeletal-related visits
ranged from 94.4/1000 visits in 2003–2004 to 42.9/1000
visits in 2013–2014, a drop of over 50%. The weighted
number of visits referred ranged from 13.9 million visits
in 2003–2004 to 5.1 million visits in 2013–2014. Rates of
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Fig. 1 Adjusted rates (Rates adjusted for age, race, sex, ethnicity, insurance, and diagnostic subgroup; MSK, musculoskeletal. MSK rate, linear
trend test (coefficient = − 0.129, p = 0.01). Arthropathy rate, linear trend test (coefficient = − 0.101, p = 0.06). Soft tissue rate, linear trend test
(coefficient = − 0.086, p = 0.07). Spine rate, linear trend test (coefficient = − 0.18, p = 0.02)) and number of musculoskeletal ambulatory care visits

referred to physical therapy.

Fig. 2 Adjusted rates (Rates adjusted for age, race, sex, ethnicity, insurance, and diagnostic subgroup; MSK, musculoskeletal. MSK rate, linear
trend test (coefficient = 0.086, p < .001). Arthropathy rate, linear trend test (coefficient = 0.073, p = 0.007). Soft tissue rate, linear trend test

(coefficient = 0.050, p = 0.14). Spine rate, linear trend test (coefficient = 0.100, p = 0.001)) and number of musculoskeletal ambulatory care visits
referred to specialist physicians.
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referral followed similar trends for the diagnostic sub-
groups. While rates of PT referral decreased over time,
rates of referrals to specialty physicians increased over the
same period (Fig. 2).

DISCUSSION

We examined temporal trends in PT referral by PCPs and
found referral rates declined between 2003 and 2014. Whether
this decline represents more appropriate PT referral (i.e., de-
crease in inappropriate referrals) or missed opportunities (i.e.,
appropriate referrals not being made) is unclear. While PT
referrals by primary care clinicians declined, referrals to spe-
cialist physicians increased over the same period. Had the
decrease in PT referral rates reflected more judicious use of
specialists by PCPs, we would have expected a similar trend
for referrals to physicians.
As primary care moves to value-based payment, the need

for multidisciplinary, team-based care and care delivery by
non-physician providers will be necessary to deliver high
value care.3 Further studies are needed to understand the
reasons for potential underuse or overuse of PT referral and
to explore new models of care delivery that promote the
appropriate use of physical therapists on primary care teams.
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