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Factors Associated With Surgeon
Referral for Physical Therapy in Patients
With Traumatic Lower-Extremity Injury:
Results of a National Survey of
Orthopedic Trauma Surgeons

Kristin R. Archer, Ellen |. MacKenzie, Michael |. Bosse, Andrew N. Pollak,
Lee H. Riley I

Backg round. Variation in referral rates for physical therapy exists at both the
individual physician and practice levels.

Objective. The purpose of this study was to explore the influence of physician
and practice characteristics on referral for physical therapy in patients with traumatic
lower-extremity injury.

Design. A cross-sectional survey was conducted.

Methods. In 2007, a Web-based survey questionnaire was distributed to 474
surgeon members of the Orthopaedic Trauma Association. The questionnaire mea-
sured physician and practice characteristics, outcome expectations, and attitude
toward physical therapy. Referral for physical therapy was based on case vignettes.

Results. The response rate was 58%. Surgeons reported that 57.6% of their patients
would have a positive outcome from physical therapy and 24.2% would have a
negative outcome. The highest physical therapy expectations were for the appropri-
ate use of assistive devices (80.7%) and improved strength (force-generating capacity)
(76.4%). The lowest outcome expectations were for improvements in pain (35.9%),
coping with the emotional aspects of disability (44.1%), and improvements in work-
place limitations (51.4%). Physicians reported that 32.6% of their patients referred for
physical therapy would have no improvement beyond what would occur with a
surgeon-directed home exercise program. Multivariate analyses showed positive
physician outcome expectations to have the largest effect on referral for physical
therapy (odds ratio=2.7, P<.001).

Conclusions. The results suggest that orthopedic trauma surgeons refer patients
for physical therapy based mostly on expectations for physical and motor outcomes,
but may not be considering pain relief, return to work, and psychosocial aspects of
recovery. Furthermore, low referral rates may be attributed to a preference for
surgeon-directed home-based rehabilitation. Future research should consider the
efficacy of physical therapy for pain, psychosocial and occupational outcomes, and
exploring the differences between supervised physical therapy and physician-
directed home exercise programs.
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Surgeon Referral for Physical Therapy in Patients With Traumatic Lower-Extremity Injury

ariation in referral rates for

physical therapy exists at both

the individual physician and
practice levels.!-¢ Patient character-
istics explain less than 25% of the
observed variation.!>7-° Research
conducted to date has not fully elu-
cidated the specific factors associ-
ated with variation in physical ther-
apy referral. Evidence, however,
suggests that physician characteris-
tics, such as knowledge of thera-
peutic services and attitude toward
physical therapy, may explain the
residual  variability in  referral
rates.?52-13 Researchers also have
suggested that outcome expecta-
tions or the belief in the efficacy of
physical therapy intervention may
be an important contributor to the
referral decision.®'4 Campbell and
colleagues'>-17 examined outcome
expectations in a series of studies
looking at referral of children with
cerebral palsy for physical therapy,
but their results did not support an
association between utilization of
services and beliefs regarding the
value of physical therapy. Prior stud-
ies on clinical decision making have
shown that physicians do not always
make referrals consistent with their
efficacy beliefs, especially if they are
risk averse.!81° Physicians may avoid
referral if they believe an efficacious
physical therapy program may in-
volve negative outcomes or poten-
tially harmful consequences.

Physician outcome expectations
have not been systematically studied
in relation to the management of
traumatic orthopedic injuries. Be-
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cause little evidence exists for the
effectiveness of physical therapy
for this patient population,?® physi-
cian beliefs in the value of physical
therapy may yet explain variability
in referral rates. The purpose of
this study was to explore the influ-
ence of physician and practice char-
acteristics on referral for physical
therapy in patients with traumatic
lower-extremity injury. This patient
population was of particular interest
because the physical disability result-
ing from these injuries often is sig-
nificant and physical therapy has the
potential to favorably affect the re-
covery process.?!22 Our primary hy-
pothesis was that positive physician
outcome expectations would
be associated with an increased like-
lihood of referral for physical ther-
apy, after controlling for physician
attitude and practice characteristics.
In addition, we hypothesized that
negative outcome  expectations
would be associated with a de-
creased likelihood of referral. Re-
gional differences in referral rates also
were explored because the literature
suggests that geographic location
may account for differences in phy-
sician practice styles and health care
delivery.>2324 The study’s findings
have important implications not only
for the management of patients with
traumatic lower-extremity injury,
but also for explaining the variation
in physician referral rates for physi-
cal therapy.

Method

Study Design

A Web-based cross-sectional survey
was distributed to orthopedic
trauma surgeons from March to June
of 2007. The sampling frame was a
777-person membership list main-
tained by the Orthopaedic Trauma
Association (OTA). Participants were
excluded if they were working out-
side the United States (15%), if they
were research (2%) or health care
profession (2%) members of OTA, if
they were in residency (6%) or fel-

lowship (9%) training, or if e-mail
addresses were unavailable (5%). Ex-
clusion criteria yielded a final popu-
lation of 474 orthopedic trauma
surgeons.

Questionnaire Development

and Content

Case vignettes measured physical
therapy referral as either “yes” or
“no.” Surgeons were asked after
each case “if they would refer this
patient to any of the following pro-
viders.” These health care providers
included a physical medicine and re-
habilitation physician, an occupa-
tional therapist, a physical therapist,
and a chiropractor. Surgeons also
were provided with a no-referral
category.

”»

Vignettes were constructed using an
empirical model by Heverly et al?> in
order to achieve sufficient referral
variation. Each vignette was based
on an actual patient with a femur,
tibia, or ankle fracture treated by
lower-extremity reconstruction that
was abstracted from the Lower Ex-
tremity Assessment Project (LEAP)
database.?>2” LEAP was a multi-
center, prospective cohort study of
601 patients with severe lower-
extremity trauma resulting in recon-
struction or amputation. Sixteen
case scenarios were reviewed and
edited by 3 expert trauma surgeons.
Eight vignettes were selected for
the questionnaire based on the ex-
pectation of variability in physician
referral for physical therapy. These
vignettes included the following in-
juries: type IIIB tibia shaft fracture,
type IIIA proximal tibia fracture, type
IIB tibia transverse fracture, type
IIB bicondylar plateau fracture of
the tibia, type IIIA distal tibia extra-
articular fracture, type IIIA metaphy-
seal distal articular tibia fracture,
type 1A talus fracture, and nondis-
placed talar neck fracture.

Three scales were included in the
survey to measure physician out-
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come expectations (positive and
negative) and attitude toward physi-
cal therapy. The positive outcome
expectations scale included 21 items
that covered 4 broad categories of
outcomes: (1) physical and motor
(appropriate use of assistive devices,
independent gait, decreased edema,
prevention of contractures, increased
endurance, and improved strength
[force-generating capacity], range of
motion (ROM), muscle tone [velocity-
dependent resistance to stretch], and
balance); (2) pain (ability to manage
pain, decreased acute pain, and pre-
vention of chronic pain); (3) occu-
pational (transition into part-time
work, increased productivity and
number of hours able to work, ability
to meet physical demands of work,
and return to full-time work); and
(4) social and emotional (increased
satisfaction with overall care, de-
creased self-perceived disability, and
ability to manage physical and social/
emotional aspects of disability). Six
of the items on assistive devices,
muscle tone, endurance, contrac-
tures, and coping with the physical
and social aspects of injury were de-
rived from previous work by Camp-
bell etal.!” The remaining items
were selected based on a literature
review on outcomes after traumatic
injury and interviews with practicing
trauma surgeons.

The items for the negative outcome
expectations scale were developed
from open-ended interviews with
trauma surgeons and consisted of
the following 6 items: prolonged re-
covery, increased pain, increased
medication use, inappropriate medi-
cal information, no improvement be-
yond what would occur with a home
program, and no improvement be-
yond what would naturally occur.
For both outcome expectations scales,
surgeons were asked, “In what per-
centage of your patients with lower-
extremity trauma will supervised
physical therapy lead to the follow-
ing outcomes?” Respondents were

given choices on a 6-point scale rang-
ing from 0% (outcome would never
occur) to 100% (outcome would al-
ways occur).

The attitude scale consisted of 6
items: (1) physical therapists are use-
ful to physicians in my specialty, (2)
physical therapists are helpful as
consultants in my practice, (3) phys-
ical therapists are competent to
make decisions concerning patient
care, (4) physical therapists play an
important role in health care, (5)
physical therapists are qualified to
evaluate and treat as direct-access
providers, and (6) physical therapists
are capable of autonomous practice.
Four of the items relating to the use-
fulness, competence, and impor-
tance of physical therapists were
based on a General Favorability scale
developed by Ritchey etal.? Two
of the items on physical therapists’
capability for autonomous practice
were derived from open-ended inter-
views with trauma surgeons. Sur-
geons were asked to rate their gen-
eral attitude toward physical therapy
by agreeing or disagreeing with each
item on the scale. Six response cate-
gories were provided, which ranged
from “strongly disagree” to “strongly
agree.” The last section of the ques-
tionnaire included demographic and
practice questions predicated on prior
surveys and a review of the health ser-
vices research literature.?18.28-30

Questions gathered information on
physician age, sex, board certifica-
tion, fellowship training, years in
practice, and practice type and
trauma case workload. Additional
questions were asked to examine fi-
nancial interest in therapy practice,
type and frequency of contact with
physical therapists, and frequently
requested treatment modalities. Sur-
geons also were asked what percent-
age of their physical therapy pre-
scriptions were specific (frequency,
duration, and treatment modalities),
general (frequency and duration)

and open (evaluate and treat). Scales
and demographic questions were re-
viewed and edited by 3 practicing
trauma surgeons and one researcher
with expertise in survey research.

Procedure

The survey with 8 case vignettes was
pilot tested by 12 trauma surgeons
and a random sample of 20 eligible
OTA members. Five vignettes (Ap-
pendix) focusing on tibia or talus
fractures were selected for inclusion
in the final questionnaire. These vi-
gnettes were selected based on the
variability in physician response
(50%-060% of physicians making a
physical therapy referral).

A prenotice e-mail describing the
purpose of the survey was sent to
eligible OTA members, followed a
few days later by a cover letter stat-
ing the goals and participants’ rights.
Each cover letter contained a link to
the Web-based survey. Follow-up
e-mail reminders were sent to all
nonresponders 7, 14, 24, and 45 days
after initial contact. To protect the
anonymity of each respondent, sur-
vey questionnaires were tracked by a
Web-based system using randomly al-
located numbers.

Data Analysis

Data analysis and interpretation of
results were performed using Stata
statistical software, version 9.0.* De-
scriptive techniques were used to
determine the distribution of referral
to health care providers for each vi-
gnette. The outcome of referral or no
referral to a physical therapist then
was abstracted for surgeons after
each case vignette. Overall positive
and negative physician outcome ex-
pectations scores were obtained by
separately summing the ratings of 0%
to 100% on the likelihood of 21 pos-
itive outcomes and 6 ratings of 1 to 6
for each item in the attitude scale.

* Stata Corp, 4905 Lakeway Dr, College Sta-
tion, TX 77845.
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The internal consistency, construct
validity, and factor structure of the 3
scales were explored with coeffi-
cient alpha (o), scree plots, and prin-
cipal components and factor analysis
with varimax rotation.3!

Bivariate and multivariate analyses
included 1 positive outcome expec-
tations scale and 2 negative outcome
expectations and attitude scales de-
rived from scree plots, principal
components estimation, and factor
analysis. Chi-square tests initially
were used to investigate the associa-
tion between the physical therapy
referral/no-referral  decision and
physician sex, board certification,
trauma fellowship, region of prac-
tice, practice location, type of
practice, monthly trauma cases, fre-
quency of communication and refer-
ral relationship with physical thera-
pists, and financial interest in a
physical therapist practice. Student ¢
tests were used to investigate physi-
cian years in practice, positive out-
come expectations scale, negative
outcome expectations scales, and at-
titude scales. Bivariate mixed model
logistic regression analyses then
were conducted, which included a
random intercept to account for the
clustering of responses by physician.

Covariates that were significant at
P<.25 in bivariate analysis or con-
sidered relevant to the referral deci-
sion were entered into multivariate
mixed-model forward and backward
logistic regression models. The .25
level was used as a screening crite-
rion to allow for the possibility that
a collection of variables, each of
which may be weakly associated
with the outcome, may become im-
portant predictors when placed in a
model together.3? Physician and
practice factors were entered as a
group, and likelihood ratio tests
were conducted to remove the least-
significant covariates. Models also
were compared using goodness-of-fit
tests, and multicollinearity was ex-

plored post-regression with the vari-
ance inflation factor. Interactions be-
tween age and years in practice,
practice location and type of prac-
tice, and years in practice and
monthly trauma cases were ex-
plored. Variables that were signifi-
cant at P<<.15 or with known clinical
importance (communication with
physical therapists) were retained.
The stability of the final model was
tested by adding back in each ex-
cluded variable one at a time. The
level of significance was set at
P<.05.

Missing data for physician years in
practice (1.1%), type of practice
(2.2%), monthly trauma cases (3.3%),
frequency of communication with
physical therapists (1.8%), and finan-
cial interest in a physical therapist
practice (1.8%) were handled using
regression models that imputed the
missing values as a function of the
other covariates. Specifically, years
in practice was imputed using a lin-
ear regression model that controlled
for physician age, board certifica-
tion, and attitude toward physical
therapy, and trauma case workload
was imputed based on practice loca-
tion, trauma fellowship, and physi-
cian attitude. Missing values for type
of practice were imputed as a func-
tion of practice location, trauma case
volume, and financial ownership in a
physical therapist practice. Missing
values for frequency of communica-
tion were imputed as a function of
physician years in practice, attitude
toward physical therapy, and prac-
tice location.

Results

Response Rate and

Respondent Characteristics

The response rate for eligible trauma
surgeons was 58% (n=274). Demo-
graphic and professional characteris-
tics and missing data are presented in
Table 1. Overall, missing data were
less than 4%. Responses were rela-
tively well distributed across the 4

geographic regions: 33.2% from the
south, 24.9% from the west, 21.5%
from the midwest, and 20.4% from
the northeast. Eighty-eight percent
of the surgeons were board certified,
65% had completed a fellowship in
trauma, and the physicians had been
in practice an average of 15 years
(SD=9.0). Thirty-eight percent of
the surgeons were seeing 40 or more
trauma cases per month, and, on
average, 71% of these cases were
lower-extremity injuries.

Seventy-three percent of the sur-
geons reported using specific pre-
scriptions (frequency, duration, and
treatment modalities) for referral for
physical therapy, and 42.7% had a
consistent referral relationship with
a physical therapist practice. Only
12.4% reported having a financial in-
terest in a physical therapist practice.

The most frequently requested or
expected physical therapy services
for patients with traumatic lower-
extremity injury were ROM exer-
cises (95.1%), gait training (92.8%),
joint mobilization (82.3%), and assis-
tive device training (76.2%) (Tab. 2).
The leastrequested services were
biofeedback (6.4%), electrical nerve
stimulation (14%), and ultrasound
diathermy (22.6%).

Referral Rates

The distribution of referral for each
vignette is displayed in Table 3. The
average physician referral rate for
physical therapy based on the 5 case
vignettes was 069.2%. Fewer than
1% of surgeons referred patients to
an occupational therapist, and 2.8%
of surgeons referred patients to a
physical medicine and rehabilitation
specialist. No statistical differences
were found in vignette physical ther-
apy referral rates across geographic
regions.
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Positive Outcome Expectations of
Physical Therapy

On average, surgeons reported that
57.6% (SD=17%) of their patients
with traumatic lower-extremity in-
jury would have a positive outcome
from physical therapy. The highest
physical therapy expectations were
for the appropriate use of assistive
devices (80.7%) and improved
strength (76.4%) and ROM (75.7%)
(Tab. 4). The lowest outcome expec-
tation of physical therapy was the
prevention of chronic pain (34.4%).
Overall, physicians reported that
35.9% of their patients would have
improvements in pain (acute and
chronic), 44.1% would have a
greater ability to cope with the emo-
tional aspects of disability, and 51.4%
would have a reduction in work-
place limitations through supervised
physical therapy.

Negative Outcome Expectations
of Physical Therapy

On average, surgeons reported that
24.2% (SD=13%) of their patients
with traumatic lower-extremity in-
jury would have a negative outcome
from physical therapy. Surgeons be-
lieved that 32.6% of their patients
referred for physical therapy would
have no improvement beyond what
would occur with a surgeon-directed
home exercise program and that
27.2% of their patients referred for
physical therapy would have no im-
provement beyond what would nat-
urally occur (Tab. 4). Surgeons also
reported that inappropriate medical
information would be transmitted to
27.5% of their patients by physical
therapists. Relatively few surgeons
reported that patients would experi-
ence prolonged recovery (12%) fol-
lowing supervised physical therapy.

Attitude Toward
Physical Therapy
The overall average of the summed
attitude scores was 3.5 (SD=0.85)
out of a maximum possible score of
6. Table 5 presents the average score

Table 1.
Distribution of Respondents by Demographics, Training, and Practice Characteristics
(n=274)
Characteristic Value
Mean age, y (SD) 47.5(9.0)
Missing: 4
Sex, n (%)
Female 17 (6.2)
Male 257 (93.8)
Board certified, n (%)
No 32 (11.7)
Yes 242 (88.3)
Trauma fellowship, n (%)
No 93 (33.9)
Yes 178 (65.0)
Missing 3(1.1)
Mean years in practice (SD) 15.0 (9.0)
Missing: 3
Region of practice, n (%)
South 91 (33.2)
West 68 (25.0)
Midwest 59 (21.5)
Northeast 56 (20.4)
Practice location, n (%)
Inner city 157 (57.3)
Suburb 84 (30.7)
Rural 28(10.2)
Missing 5(1.8)
Type of practice, n (%)
Academic setting 124 (45.3)
Group 79 (28.8)
Hospital-based 54 (19.7)
Solo 11 (4.0)
Missing 6(2.2)
Monthly trauma cases, n (%)
0-10 37 (13.5)
11-20 61 (22.3)
21-40 86 (31.4)
41+ 81 (29.5)
Missing 9 (3.3)
Mean % of monthly trauma cases that are lower extremity (SD) 71.0 (17.8)
Missing: 9
(continued)
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Table 1.
Continued
Characteristic Value
Type of physical therapy prescription, n (%)
Specific (frequency, duration, treatment modalities) 201 (73.4)
General (frequency and duration) 39 (14.2)
Open (evaluate and treat) 24 (8.8)
Missing 10 (3.6)
Communicate with physical therapists, n (%)
Never 19 (6.9)
Monthly 86 (31.4)
Weekly 127 (46.4)
Daily 37 (13.5)
Missing 5(1.8)
Type of communication, n (%)¢
Notes (including prescription) 235 (85.8)
Telephone 153 (55.8)
Conversation in clinic 86 (31.4)
Rounds 74 (27.0)
E-mail 61 (22.3)
Meeting 20(7.3)
Missing 5(1.8)
Consistent referral to specific therapist, n (%)
No 149 (54.4)
Yes 117 (42.7)
Missing 8 (2.9)
Financial interest in physical therapist practice, n (%)
No 232 (84.7)
Yes 34 (12.4)
Missing 8(2.9)
Mean positive outcome expectations score (SD) 57.6 (17)
Mean negative outcome expectations score (SD) 24.2 (13)
Mean attitude score (SD) 3.5(0.85)

? Percentages total more than 100% because some respondents reported more than one type of

communication.

for each item in the physician atti-
tude scale. Physicians agreed that
physical therapists are useful to their
practice (average score=5.2) and
play an important role in health care
(average score=4.8), but they were
somewhat unsure of physical thera-
pists’ ability to provide help as a con-
sultant (average score=3.7) and
make decisions about patient care
(average score=3.2). Most physi-

cians disagreed with the statements
that physical therapists are qualified
to act as direct-access providers
(average score=2.0) and are capable
of autonomous practice (average
score=2.1).

Scree Plot, Principal Components
and Factor Analysis

Principal components analysis and a
screen plot demonstrated one factor

within the positive outcome expec-
tations scale with an eigenvalue of
11.6. This factor explained more
than 55% of the variance in the
items. Factor loadings for all items
were greater than 0.60. One positive
outcome expectations score was cal-
culated for each surgeon by sum-
ming all of the 21 positive outcome
expectations items. This score was
used in the bivariate and multivariate
analyses and retained in the final
multivariate model. Coefficient o for
the one factor positive outcome ex-
pectations scale was .96.

For the negative outcome expecta-
tions scale, principal components
analysis and a scree plot demon-
strated 2 factors with eigenvalues of
2.8 and 1.4, respectively. Factor 1
explained 47% of the variance in the
items, and factor 2 explained 23% of
the variance in the items. Factor
loadings indicated that factor 1 con-
sisted of 3 items (ie, no improvement
beyond what would naturally occur,
no improvement beyond what
would occur with a home program,
and provide inappropriate medical
information) and that factor 2 con-
sisted of 3 items (ie, increased pain,
increased medication use, and pro-
longed recovery). Factor loadings for
all items were greater than 0.40.
Two negative outcome expectations
scores were obtained for each sur-
geon by summing the 3 items corre-
sponding to factor 1 and the 3 items
corresponding to factor 2. The alpha
coefficient for the factor 1 scale of
no improvement and inappropriate
information was .77 and the alpha
coefficient for the factor 2 scale of
increased pain and medication use
and prolonged recovery was .74.
Both of the negative outcome expec-
tations scores were used in the biva-
riate and multivariate analyses, but
only the factor 1 (no improvement
and inappropriate information) scale
was retained in the final multivariate
model.
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Table 2.

Description of Requested Physical Therapy Services for Patients With Traumatic

Lower-Extremity Injury (n=265)

Treatment Modality n (%)“
Range-of-motion exercise 252 (95.1)
Gait training 246 (92.8)
Joint mobilization 218 (82.3)
Crutch or cane training 202 (76.2)
Therapeutic exercise (including strength training) 177 (66.8)
Balance training 175 (66.0)
Soft tissue mobilization 150 (56.6)
Proprioceptive neuromuscular reeducation 101 (38.1)
Ultrasound diathermy 60 (22.6)
Electrical nerve stimulation 37 (14.0)
Biofeedback 17 (6.4)

? Percentages total more than 100% because respondents reported more than one type of treatment

modality.

Principal components analysis and a
scree plot demonstrated 2 factors
within the attitude scale with eigen-
values of 2.9 and 1.3, respectively.
Factor 1 explained 48% of the vari-
ance in the items, and factor 2 ex-
plained 22% of the variance in the
items. Factor loadings indicated that
factor 1 consisted of 3 items (e,
physical therapists are useful to phy-
sicians in my specialty, physical ther-
apists play an important role in
health care, and physical therapists
are helpful as consultants in my
practice) and that factor 2 consisted
of 3 items (ie, physical therapists are
qualified to evaluate and treat as
direct-access providers, physical thera-
pists are capable of autonomous
practice, and physical therapists are

competent to make decisions con-
cerning patient care). Factor load-
ings for all items were greater than
0.50. Two attitude scores were ob-
tained for each surgeon by summing
the 3 items corresponding to factor 1
and the 3 items corresponding to
factor 2. The alpha coefficient for
the factor 1 scale of general attitude
was .81, and the alpha coefficient for
the factor 2 scale of attitude toward
autonomous practice was .74. Both
of the attitude scores were used in
the bivariate and multivariate analy-
ses, but only the factor 1 (general
attitude) scale was retained in the
final model.

Factors Associated With

Physical Therapy Referral

The final multivariate model in-
cluded the following variables: posi-
tive outcome expectations scale,
no improvement and inappropriate
information scale, general attitude
scale, years in practice, type of prac-
tice, monthly trauma cases, frequency
of communication with physical
therapists, and financial interest in
a physical therapist practice. Results
from this multivariate model are pre-
sented in Table 6. Positive outcome
expectations had the largest effect
on surgeon referral for physical ther-
apy. Specifically, a 20% increase in
positive outcome expectations was
associated with a 2.7 increase in the
likelihood of referral for physical
therapy (P<<.001). Negative outcome
expectations in relation to no im-
provement and providing inappro-
priate medical information displayed
a statistically significant negative ef-
fect on referral (odds ratio=0.60,
P=.01). Surgeon attitude toward phys-
ical therapy was not statistically asso-
ciated with referral (general attitude:
odds ratio=0.83, P=.12).

Physician vyears in practice and
spending greater than 70% of their
time in a solo practice were nega-
tively associated with referral for
physical therapy (P<<.05). Monthly
trauma volume of 40 or more cases
exhibited a statistically significant
positive association with physical
therapy referral (odds ratio=1.7,

Table 3.
Distribution of Orthopedic Surgeon Referral to Health Care Providers by Case Vignette (n=274)
Physical Therapist Occupational Therapist PM&R? Physician Chiropractor No Referral
Vignette n (%) n (%) n (%) n (%) n (%)
1 151 (55.1) 3(1.1) 8 (2.9) 0(0.0) 112 (40.9)
2 207 (75.5) 3(1.1) 9 (3.3) 0 (0.0) 55(20.1)
3 190 (69.3) 0 (0) 8 (2.9) 0(0.0) 76 (27.7)
4 190 (69.3) 1(0.4) 3(1.1) 0(0.0) 80 (29.2)
5 211 (77.0) 2(0.7) 11 (4.0) 0 (0.0) 50(18.3)

9 PM&R=physical medicine and rehabilitation.
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Table 4.

Physicians’ Outcome Expectations of Supervised Physical Therapy for the Treatment
of Patients With Traumatic Lower-Extremity Injury (n=274)

Average % of Patients
Expected Outcome With Outcome?
Positive: physical and motor
Appropriate use of assistive devices 80.7
Improved strength 76.4
Improved range of motion 75.7
Improved muscle tone 72.4
Independent gait 72.3
Increased endurance for physical activity 72.2
Improved balance and coordination 72.0
Prevention of contractures 61.0
Decreased edema 49.3
Positive: pain
Ability to manage pain 36.8
Decreased acute pain 36.5
Prevention of chronic pain 34.4
Positive: occupational
Transition into part-time work 51.7
Increased productivity at work 47.5
Increased number of hours able to work 49.6
Ability to meet physical demands of work 55.4
Return to full-time work 53.0
Positive: social and emotional
Increased satisfaction with overall care 66.7
Ability to manage physical aspects of disability 58.3
Decreased self-perceived disability 46.3
Ability to cope with social or emotional aspects 41.9
Negative
No improvement beyond what would occur with home 32.6
exercise program
Inappropriate medical information 27.5
No improvement beyond what would naturally occur 27.2
Increased pain 23.6
Increased medication use 22.0
Prolonged recovery 12.0

@ Scores range from 0% to 100%, with a score of 0% indicating outcome would never occur and a
score of 100% indicating outcome would occur in 100% of patients.

P=.02), whereas financial interest in
a physical therapist practice showed
only a moderate effect (odds ratio=
1.7, P=.09).

Discussion
Positive physician outcome expecta-
tions exhibited a significant effect on

referral of patients with traumatic
lower-extremity injury for physical
therapy, but only one of the negative
outcome expectations scales signifi-
cantly decreased the likelihood of re-
ferral. These findings suggest that
surgeon referral rates can be in-

creased with a better understanding
of the positive effects of physical
therapy. In addition, health care pro-
viders wanting to influence the prac-
tice of physical therapy referral may
want to focus on educating surgeons
about the information provided to
patients during physical therapy
treatment and on evidence support-
ing the efficacy of supervised physi-
cal therapy compared with standard
care and independent home exercise
programs.

Surgeons appear to be referring pa-
tients for physical therapy based on
the expectation of improvement in
physical and motor outcomes. This
conclusion is further supported by
the distribution of frequently re-
quested physical therapy services;
greater than 60% of surgeons re-
ported requesting treatment modali-
ties consistent with ROM, gait, assis-
tive device, strength, and balance
outcomes. The findings, however,
indicate that surgeons may not be
considering physical therapy for
pain relief, improvement in psycho-
social aspects of recovery, and re-
turn to work. Future research might
consider the effect of physical ther-
apy on these outcomes, especially
because high levels of chronic pain
and psychological distress and poor
return to work rates have been
found among patients with traumatic
lower-extremity injury.33-35 Further-
more, understanding how surgeons
are currently addressing pain and
psychosocial and occupational con-
cerns has the potential to improve
patient management throughout the
rECOVEry process.

For negative outcome expectations,
the findings provide insight into sur-
geons’ ambivalence toward physical
therapy referral and provide direc-
tion for clinical research. Some sur-
geons may not be referring patients
for physical therapy based on be-
liefs that patients will have increased
pain and medication use and a pro-
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longed recovery. However, referral
of patients with traumatic lower-
extremity injury for physical therapy
appears to be particularly affected
by surgeons’ concerns over the pro-
vision of inappropriate medical in-
formation to patients. Qualitative
findings suggest that this concern is
specifically directed toward informa-
tion on bone and soft tissue healing,
surgical procedures, postsurgical con-
traindications and precautions, and
recovery time. Furthermore, based
on the finding that 20% of respond-
ing surgeons believe that more than
60% of their patients would have no
improvement with physical therapy
beyond what would occur with a
home exercise program, surgeons
may have a preference for physician-
directed rehabilitation over super-
vised physical therapy. Researchers
looking at the efficacy of physical
therapy for patients with traumatic
injuries might consider comparing
supervised rehabilitation with both
usual medical care and the most
commonly used physician-directed
home exercise programs.

Our study also showed significant
associations between referral fre-
quency and monthly trauma case vol-
ume, solo practice, and physician
years in practice. The positive asso-
ciation with trauma case volume
confirms the results of a study con-
ducted by Kerssens and Groene-
wegen> showing that physicians
who frequently referred patients to
physical therapists had busier prac-
tices. The negative association with
solo practice supports the results
from studies examining physician re-
ferral to specialists.?8:3¢ However, in
contrast to our findings, studies on
physician referral to specialists have
demonstrated a positive association
between years in practice and refer-
ral.29-36.37 The negative relationship
found in the current study could be
attributed to a difference in training
based on year of medical school
graduation or possibly to more-

Table 5.
Average Score for Physicians’ Attitudes Toward Physical Therapists (n=274)
Average
Item Score”

Physical therapists are useful to physicians in my specialty 5.2
Physical therapists play an important role in health care 4.8
Physical therapists are helpful as consultants in my practice 3.7
Physical therapists are competent to make decisions concerning patient care 3.2
Physical therapists are qualified to evaluate and treat as a direct-access provider 2.0
Physical therapists are capable of autonomous practice 2.1

@ Scores range from 1 to 6, with a score of 1 indicating strong disagreement with statement and a
score of 6 indicating strong agreement with statement.

experienced surgeons feeling more
comfortable overseeing a home-
based exercise program.

We did not find an association be-
tween referral and physician sex or
practice location (rural versus ur-
ban), which is inconsistent with
prior research on referral to special-
ists. Studies have shown that female

physicians and physicians practicing
in larger communities have higher
referral rates.??:383% Researchers sug-
gest that specialist supply and differ-
ences in local medical culture may
explain the influence of practice
type on referral. In addition, an influ-
ence of geographic location on refer-
ral for physical therapy was not sup-
ported by our findings, and financial

Table 6.

Multivariate Random-Effects Logistic Regression Model of Orthopedic Surgeon

Referral for Physical Therapy (n=274)¢

Variable OR (95% CI) P
Positive physician outcome expectations scale® 2.7 (1.9-3.7) <.001
Negative physician outcome expectations scale: no improvement/ 0.66 (0.50-0.88) .01

inappropriate medical information®

Physician attitude scale: general attitude® 0.83 (0.66-1.1) 12
Physician years in practice 0.97 (0.95-0.99) .01
Group practice (reference)
Academic practice 1.0 (0.62-1.7) .98
Hospital practice 1.2 (0.65-2.3) .66

Solo practice

0.16 (0.06-0.46) | <.01

No financial interest in physical therapist practice (reference)

Financial interest in physical therapist practice 1.7 (0.87-3.1) .09
<40 trauma cases per month (reference)

=40 trauma cases per month 1.7(1.1-2.7) .02
Daily communication with physical therapists (reference)

Weekly communication with physical therapists 0.87 (0.45-1.7) .69
Monthly communication with physical therapists 0.88 (0.44-1.9) 73
No communication with physical therapists 0.51 (0.19-1.3) 17

“ OR=o0dds ratio, Cl=confidence interval.

b Scores range from 0% to 100%, with a score of 0% indicating outcome would never occur and a
score of 100% indicating outcome would occur in 100% of patients.

¢ Scores range from 1 to 6, with a score of 1 indicating strong disagreement with statement and a
score of 6 indicating strong agreement with statement.

September 2009

Volume 89 Number 9 Physical Therapy B 901

020z 14dy $z uo Jesn Ateiqi OO JexoeyL ‘g usydals Aq 809./€/2/£68/6/68/0elisqe-ao1e/id/woo dnoolwepese//:sdyy woly pepeojumoq



Surgeon Referral for Physical Therapy in Patients With Traumatic Lower-Extremity Injury

interest in a physical therapist prac-
tice had only a moderate effect on
referral. To our knowledge, this is
the first study to systematically ex-
amine the relationship between fi-
nancial interest in a physical thera-
pist practice and referral. Because
only 12% of the responding surgeons
reported a financial interest in a
physical therapist practice, addi-
tional work is needed to further ex-
plore this association.

We also did not find increased
communication, a close physician-
therapist relationship, or a positive
attitude to be associated with pat-
terns of physical therapy referral.
These findings have important impli-
cations because the referral litera-
ture suggests that improving com-
munication between physicians and
physical therapists and physician at-
titude toward physical therapy may
positively affect physical therapy re-
ferral rates.37-11-13 Although the re-
sults of our study do not support this
hypothesis, it is important to recog-
nize that these findings are in the
context of treatment of patients with
high-energy lower-extremity trauma.
In the context of conditions more
commonly treated by physical thera-
pists, such as back pain or arthritis,
the results may vary. Further study
into the effects of communication
and cooperation on the appropriate-
ness of physical therapy referral is
warranted.

An interesting finding is the rela-
tively low referral rate to occupa-
tional therapists and physical medi-
cine and rehabilitation physicians
compared with physical therapists.
Less than 1% of the responding sur-
geons, on average, referred patients
to occupational therapists, and less
than 3% of the surgeons referred
patients to physical medicine and
rehabilitation physicians, whereas
69% of the surgeons referred pa-
tients to physical therapists. This
distribution may be related to sur-

geons focusing more on lower-
extremity ROM, strength, and gait
after traumatic injury than on activi-
ties of daily living, which are under
the purview of occupational thera-
pists. The low referral rate to physi-
cal medicine and rehabilitation phy-
sicians is more difficult to explain
and slightly surprising. An explana-
tion may be that this specialty is
less well understood among orthope-
dic trauma surgeons or possibly that
surgeons rely on primary care physi-
cians to recognize the need for this
type of referral after patients are dis-
charged from the hospital. Research-
ers might want to consider examin-
ing the use of physical medicine and
rehabilitation physicians prior to
hospital discharge and throughout
the recovery period and, if underuti-
lized for patients with traumatic lower-
extremity injury, explore the possi-
ble contribution these physicians
might have to long-term outcomes.

Study Limitations

Several limitations in our study war-
rant consideration. The main limita-
tion stems from the survey design,
which presented physicians with
case vignettes. Patient scenarios are
different from actual clinical encoun-
ters in several ways: they contain
only a small portion of the informa-
tion usually available to physicians,
information is presented simulta-
neously instead of sequentially as in
the medical setting, and they are un-
able to capture the physician-patient
interaction. In addition, listing phys-
ical therapy as a referral option may
have led physicians to indicate a re-
ferral decision they otherwise might
not have made in the clinical envi-
ronment. Even though vignettes are
affordable and a valuable tool for rep-
resenting the behavior of a group of
physicians,#°-42  we acknowledge
there is some degree of uncertainty
about the validity of our referral
outcome.

Another limitation is our survey’s
convenience sample of orthopedic
surgeons. Thus, our findings may
not be generalizable to all ortho-
pedic surgeons responsible for
treating patients with traumatic
lower-extremity injury. The sample,
however, is likely representative of
the surgeons who are treating the
majority of the high-energy lower-
extremity trauma—the condition
described in the vignettes. Further-
more, even though our response
rate of 58% was high relative to that
of other physician surveys,-45 no
information was available on nonre-
spondent demographics. As a result,
we are unable to accurately assess
the systematic differences between
respondents and nonrespondents
and appropriately acknowledge the
potential bias of our findings.

Conclusions

We recommend that efforts to influ-
ence the physical therapy referral
process for patients with traumatic
lower-extremity injury focus on sur-
geons’ beliefs about the positive out-
comes of physical therapy. The re-
sults suggest that orthopedic trauma
surgeons refer patients for physical
therapy based mostly on expecta-
tions for improvement in physical
and motor outcomes and that sur-
geons may not be considering phys-
ical therapy for pain relief, psycho-
social aspects of recovery, and
return to work. Furthermore, low
referral rates may be attributed to
a preference for surgeon-directed
home-based rehabilitation and to the
belief that physical therapists are
providing inappropriate medical in-
formation to patients. Future re-
search should consider the efficacy
of physical therapy for pain and for
psychosocial and occupational out-
comes and should explore the differ-
ences between supervised physical
therapy and the most commonly uti-
lized physician-directed home exer-
cise programs.
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Appendix.
Case Vignettes

Case A: Jim

Jim, age 28 years, sustained a type IIIB tibia shaft fracture as a result of a

motorcycle accident 8 weeks ago.

~ The tibia fracture was treated with a locked nail.
~ The soft-tissue defect was covered with a rectus muscle free flap.

The flap is well healed without drainage, and there is no evidence of infection.

Residual edema is mild.

~ Bilateral hip and knee range of motion is normal.
~ Involved ankle dorsiflexion and plantar flexion and subtalar motion are

mildly limited.

~ The patient is currently weight bearing as tolerated. He is using axillary
crutches for ambulation and is independent with transfers and gait.

You have instructed him to increase his weight bearing to 22.68 kg (50 Ib).
There is a possibility that the patient will need further surgery for a bone graft.

Case B: Ralph

Ralph, age 33 years, sustained a type IIIB bicondylar plateau fracture of the tibia as

a result of a motorcycle accident 12 weeks ago. Extensive degloving was present.

~ The tibia fracture was stabilized with dual plating.

~ The soft-tissue defect was covered with a medial gastrocnemius muscle flap.

Residual edema is mild, and there is no wound drainage. Current radiographs show

early healing.

~ Patient is partially weight bearing and uses axillary crutches for ambulation.

~ He is completely independent with transfers and moderately independent

with gait.

~ Involved knee flexion range of motion is 95 degrees.

~ Involved ankle dorsiflexion is 10 degrees, and plantar flexion is 30 degrees.

Case C: Paul

Paul, age 31 years, sustained a nondisplaced talar neck fracture as a result of a
motorcycle crash 12 weeks ago. The right calcaneus, cuboid, and cuneiform

were fractured.

~ The foot fractures were all treated with open reduction internal fixation
after initial treatment with an external fixation.

Physical examination reveals no wound drainage, normal fracture alignment,

and moderate edema.

(Continued)
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Appendix.

Continued

~ Patient is non-weight bearing.

~ He requires axillary crutches for ambulation, but is completely indepen-
dent with all transfers and gait.

~ Bilateral hip and knee range of motion is within normal limits.

~ Involved ankle dorsiflexion is 5 degrees, plantar flexion is 20 degrees, and
there is less than 50% of subtalar motion.

Case D: Peter

Peter, age 28 years, sustained an open type IIIA pilon fracture, with a wound
greater than 5 cm, and considerable muscle injury as a result of a motorcycle
accident 12 weeks ago.
~ The tibia fracture was stabilized with a plate.
~ The wound was treated with a delayed primary closure.
~ Patient was treated on an outpatient basis for a wound infection several
weeks ago.
A clinical examination reveals mild edema and no wound drainage. You do not
anticipate any additional surgery at this time.
~ The patient is fully weight bearing and ambulates independently with
axillary crutches.
~ Involved knee flexion is 100 degrees.
~ Involved ankle dorsiflexion is 5 degrees, and plantar flexion is 20 degrees.

Case E: Robert

Robert, age 33 years, sustained a type IIIA talus fracture as a result of a motor
vehicle accident 12 weeks ago. The talar body and talonavicular joint were
displaced. The fracture was treated with an internal fixation.

Anteroposterior and lateral weight-bearing radiographs of the foot reveal good
fracture alignment and progressive bone healing. There is no evidence of
wound drainage, and the soft tissue coverage is stable.

~ The patient is non-weight bearing and uses a walker for ambulation.

~ He is independent with transfers and moderately independent with am-
bulation.
Involved knee flexion is 0 to 90 degrees.
~ Involved ankle dorsiflexion is O degrees, and plantar flexion is 40 degrees.

!
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