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Relative Procedure Intensity
with Self-Referral and
Radiologist Referral:
Extremity Radiography"’

PURPOSE: To compare the relative use of bilateral versus unilateral extremity
radiographic examinations when patients are referred to radiologists for imaging
(radiologist referred) versus when studies are performed in the referring physician’s
office (self-referred).

MATERIALS AND METHODS: We reviewed 1 year of claims data for extremity
radiographic examinations performed by a referring physician or referred to a
radiology facility and claims data for related patient office visits. Data were analyzed
for orthopedics, podiatry, and rheumatology, and data were divided by the practice
pattern of the referring physician into pure self-referring, pure radiologist-referring,
and mixed-referring categories. We compared the percentage of unilateral and
bilateral studies and the number of unilateral and bilateral studies per 100 office
visits in each setting. Statistical analysis of each comparison was performed with a
one-tailed Z test.

RESULTS: A total of 13 094 (14%) self-referred studies were bilateral, while 778
(10%) radiologist-referred studies were bilateral (P < .001). The rate of self-referred
bilateral examinations was 2.21 times higher per 100 office visits than the rate of
radiologist-referred bilateral examinations. Combined bilateral and unilateral use by
self-referrers was only 1.86 times higher than use by radiologist-referrers. Orthope-
dists had no clinically meaningful difference in the percentage of self-referred and
radiologist-referred bilateral studies, but they ordered 1.98 times as many studies
per 100 visits when they self-referred studies. Self-referring podiatrists and rheuma-
tologists ordered bilateral studies up to 3.25 times more frequently than did their
radiologist-referring colleagues. Mixed-referring podiatrists had 2.70-times in-
creased use of bilateral examinations when performing imaging in their offices,
whereas mixed-referring rheumatologists had 6.40-times increase in that setting.

CONCLUSION: Orthopedists, podiatrists, and rheumatologists use extremity radi-
ography at a higher rate when they self-refer. Moreover, self-referring podiatrists
and rheumatologists order radiographic examinations of increased intensity com-
pared with radiologist-referring physicians.

© RSNA, 2005

After several years of restrained growth, spending on health care in the United States has
resumed its rapid rise (1-3). Radiology and imaging use and costs are reportedly growing
even faster (4). This disturbing trend has renewed interest in evaluation of the necessity
and appropriateness of imaging examinations and in the potential financial incentives
that may prompt overuse in certain clinical settings (5-7).

Several studies over the past 30 years have demonstrated that ownership of imaging
equipment, imaging facilities, or both by referring physicians may create financial inter-
ests that lead to increased use of imaging procedures (6,8-13). Physicians who refer
patients to radiologist- or hospital-owned imaging facilities (radiologist-referrers) order
imaging examinations less frequently than do physicians who perform imaging examina-
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tions in their own offices (self-referrers).
Research also shows that the imposition
of imaging guidelines or “privileging”
rules, which allow only certain physician
specialists to perform specific imaging ex-
aminations, can lower cost and improve
quality (14,15).

Previously published literature on the
subject of self-referral has been largely
limited to an examination of the overall
number of studies performed in the or-
dering physician’s office versus the num-
ber of studies referred to a radiologist.
The type or intensity of the service pro-
vided has received less attention. The
“intensity” of the examination is a mea-
sure of the amount of resources (mea-
sured as relative value units, costs, etc)
that are used in each incident of health
care. For example, a magnetic resonance
examination of the knee has a higher
intensity than a bilateral knee radio-
graphic study, which in turn has a higher
intensity than a unilateral knee radio-
graphic study. In general, studies with a
higher intensity are reimbursed at a
higher rate.

One might expect that the same finan-
cial interests that promote increased use
of imaging among physicians who self-
refer patients could also produce a higher
level of intensity in the self-referred ex-
aminations. To test this hypothesis, our
study was undertaken to compare the rel-
ative use of bilateral versus unilateral ex-
tremity radiographic examinations when
studies are referred to radiologists for im-
aging versus when studies are performed
in the referring physician’s office.

MATERIALS AND METHODS

Independent Practice Association

A large health maintenance organiza-
tion, or HMO, in the Greater New York
metropolitan area contracted with a radi-
ology independent practice association,
or IPA, to manage its outpatient imaging
costs. The individual radiology providers
(radiologists or radiology facilities) and
the nonradiologist physicians were paid
a global (technical and professional) fee
for each imaging examination performed
and interpreted. Although the radiology
IPA was responsible for the overall imag-
ing costs, the participating physicians—
both radiologists and nonradiologists—
had no incentive to control costs, as all
physicians were paid on a fee-for-service
basis; that is, the more studies they per-
formed and interpreted, the more they
were reimbursed.

As part of the IPA’s management effort,
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TABLE 1
Procedure Codes and Definitions

Procedure Code

Definition

73020
73030
73070
73080
73100
73110
73120
73130
73560
73562
73564
73565
73600
73610
73620
73630

Radiologic examination, shoulder; one view

Radiologic examination, shoulder; complete, minimum of two views
Radiologic examination, elbow; two views

Radiologic examination, elbow; complete, minimum of three views
Radiologic examination, wrist; two views

Radiologic examination, wrist; minimum of three views

Radiologic examination, hand; two views

Radiologic examination, hand; minimum of three views

Radiologic examination, knee; one or two views

Radiologic examination, knee; three views

Radiologic examination, knee; complete, four or more views
Radiologic examination, both knees; standing, anteroposterior view
Radiologic examination, ankle; two views

Radiologic examination, ankle; complete, minimum of three views
Radiologic examination, foot; two views

Radiologic examination, foot; minimum of three views

guidelines were developed that pre-
scribed which nonradiologist physicians
would be compensated for the perfor-
mance and interpretation of certain im-
aging studies in their office. For example,
internists and primary care physicians
were only compensated for performing
chest radiographic studies and were not
reimbursed for performing any other im-
aging studies. Only orthopedists, podia-
trists, and rheumatologists were privi-
leged to perform extremity radiography
in their offices. Within those three
specialties, some individual physicians
elected to perform all imaging studies at
their own facility, some chose to refer all
imaging studies to an outpatient radiol-
ogy facility or a hospital radiology de-
partment, and some performed some im-
aging studies at their own facility and
referred other imaging studies to radio-
logic facilities. Billing by these privileged
specialists and by the radiology facilities
was performed by using the American
Medical Association’s Current Procedural
Terminology code (16). Reimbursement
to all providers (nonradiologists and ra-
diologists) involved a previously negoti-
ated fee schedule that paid more for bi-
lateral extremity examinations than for
unilateral extremity examinations.

Data Collection

Data were made available to us via the
HMO after removal of identifying infor-
mation, so as to ensure individual patient
and physician anonymity. We (AW.L.,
D.B., K.N.P.) analyzed outpatient radiol-
ogy procedure claims data for dates of
service during the period of January 1,
2001, through December 31, 2001, and
date of claims submission through June

30, 2002. The 6-month extension on
claims submission after the date of ser-
vice minimized any bias from late claims
filed by providers. During the period an-
alyzed, the HMO-radiology IPA contract
covered an average of 1013 186 HMO
plan members. Claims for the 15 current
procedural terminology codes correspond-
ing to the extremity radiography codes
were analyzed (Table 1). Bilateral exami-
nations were distinguished from unilat-
eral examinations by use of a “bilateral
modifier —50” on the current procedural
terminology code, by two current proce-
dural terminology codes of the same type
on the same day, or by the use of left and
right modifiers on two of the same cur-
rent procedural terminology codes on
the same day. This study only included
outpatient examinations; in-patient, emer-
gency room, and ambulatory surgery fa-
cility examinations were excluded, as
they were not covered in the IPA contract
and data were not available for review.
On the basis of the identification of the
provider who performed the study, stud-
ies were divided into two groups: “Self-
referred examinations” were studies per-
formed by the referring provider in his or
her office, and “radiologist-referred ex-
aminations” were studies performed in a
radiology facility. For radiologist-referred
examinations, we identified the physi-
cian who referred the study on the basis
of the referring physician’s identification
number on the procedure billing claim
or, if such documentation was lacking,
with an office visit to that specialist
within 60 days prior to the study. In 2594
(2.5%) studies, we could not identify the
referring physician with the claims data
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TABLE 2
Self-referred and Radiologist-referred Examinations by Provider Specialty
Specialty Bilateral Unilateral Total
Self-referred examinations
Orthopedics 5583 (9) 58975 (91) 64 558
Podiatry 6263 (24) 20 036 (76) 26 299
Rheumatology 1248 (59) 874 (41) 2122
Total 13094 (14) 79 885 (86) 92979
Radiologist-referred examinations
Orthopedics 538 (8) 6426 (92) 6964
Podiatry 41 (10) 368 (90) 409
Rheumatology 199 (30) 475 (70) 674
Total 778 (10) 7269 (90) 8047
Note.—Data are number of examinations. Data in parentheses are percentages.

or a recent office visit, and these claims
were excluded from further analysis.

The referring specialists were then clas-
sified into three groups: those who al-
ways performed extremity radiography
in their office (pure self-referrers), those
who always referred the patient to either
a radiology facility or a hospital imaging
facility (pure radiologist-referrers), and
those who performed some studies in
their office and referred some studies to
radiology facilities (mixed-referrers). Ex-
amination data were then classified ac-
cording to these three categories, with
each examination assigned to the cate-
gory of the specialist who ordered it.

We also obtained HMO claims data for
outpatient visits to orthopedists, podia-
trists, and rheumatologists for the same
time period as the imaging examination
data (January 1, 2001, through December
31, 2001, with claims filed by June 30,
2002). Imaging utilization data were then
correlated with visit data on the basis of
the referring provider’s identification
number.

Statistical Analysis

Appropriate Z tests were used to deter-
mine statistical significance of an in-
crease or decrease between specified pro-
portions. For example, a one-tailed test
was used to determine whether the pro-
portion of bilateral examinations among
self-referred cases was larger than the pro-
portion of bilateral examinations among
radiologist-referred cases. The one-tailed
test was used to compare overall propor-
tions of self-referred versus radiologist-
referred cases, bilateral self-referred cases
versus bilateral radiologist-referred cases,
and unilateral self-referred cases versus
unilateral radiologist-referred cases. The
one-tailed Z test was used to compare the
total percentage of self-referred office vis-
its in which imaging was used with the
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total percentage of radiologist-referred
office visits in which imaging was used.

RESULTS

Among the three specialties privileged to
perform in-office extremity radiography,
1784 orthopedists, 1425 podiatrists, and
103 rheumatologists self-referred and/or
radiologist-referred patients for extremity
imaging.

Orthopedists, podiatrists, and rheuma-
tologists ordered a total of 101 026 ex-
tremity radiographic examinations dur-
ing the 1-year period; 92 979 studies were
performed in the referring provider’s of-
fice (self-referred), and 8047 studies were
referred to outpatient radiology centers
or hospitals (radiologist-referred).

Self-referred and
Radiologist-referred Studies

Of the self-referred studies, 79 885
(86%) were unilateral and 13 094 (14%)
were bilateral (Table 2). Of the radiolo-
gist-referred studies, 7269 (90%) were
unilateral and 778 (10%) were bilateral;
thus, self-referred bilateral studies were
performed more frequently than radiolo-
gist-referred bilateral studies (P < .001).
Of the self-referred examinations per-
formed by podiatrists, 24% were bilat-
eral, whereas 10% of radiologist-referred
examinations performed by podiatrists
were bilateral (P < .001). The relative in-
crease in bilateral studies in the podia-
trists’ self-referred situation was 140%.
Rheumatologists ordered bilateral studies
in 59% of extremity examinations per-
formed in their office and 30% of exam-
inations referred to a radiology facility.
The relative increase in bilateral studies
in the rheumatologists’ self-referred situ-
ation was 97% (P < .001). There was a
statistically significant difference in the

percentage of bilateral studies ordered by
orthopedists (9% when self-referred and
8% when radiologist-referred) (P = .003);
however, this difference was not clini-
cally meaningful.

Self-Referrers and Radiologist
Referrers

Two physician categories (pure self-re-
ferrers and pure radiologist-referrers)
were then compared on the basis of im-
aging examinations per 100 visits (Table
3). The total number of extremity radiog-
raphy studies ordered per 100 office visits
to self-referrers (32 examinations) was al-
most twice as high as the number of stud-
ies ordered per 100 visits to radiologist-
referrers (17 examinations) (P < .001).
Among the specialists who only self-re-
ferred examinations, there were 28 asso-
ciated unilateral radiography studies per
100 visits and five bilateral radiography
studies. In the radiologist-referred situa-
tion, there were 15 unilateral and two
bilateral radiography studies per 100 vis-
its. Thus, both bilateral and unilateral
studies were far more common among
self-referrers than among radiologist-re-
ferrers (P < .001 for both types of study).
Moreover, while the overall use of imag-
ing per visit was 1.86 times greater in the
self-referred situation, the rate of bilateral
examinations per visit was 2.21 times
greater in the self-referred situation (Ta-
ble 4).

In these two categories, there was also
a substantial variation according to spe-
cialty. Self-referring orthopedists had a
unilateral imaging rate that was 1.98
times greater than that of radiologist-re-
ferring orthopedists and a bilateral imag-
ing rate that was 2.00 times greater than
that of radiologist-referring orthopedists
(no meaningful difference between 1.98
and 2.00). Self-referring rheumatologists
had a unilateral imaging rate that was
1.86 times greater than that of radiolo-
gist-referring rheumatologists and a bilat-
eral imaging rate that was 3.25 times
greater than that of radiologist-referring
rheumatologists. Similarly, self-referring
podiatrists had a unilateral imaging rate
that was 1.58 times greater than that of
radiologist-referring podiatrists and a bi-
lateral imaging rate that was 3.00 times
greater than that of radiologist-referring
podiatrists.

Mixed Referrers

Review of the data from mixed-refer-
rers (Table 5) shows a pattern according
to specialty similar to that seen in each of
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TABLE 3

Imaging per Visit by Provider Specialty in Self-referrers and Radiologist Referrers

Imaging Studies per 100 Office Visits

No. of No. of Bilateral Unilateral
Specialty Providers Office Visits Studies Studies Bilateral Unilateral Total

Self-referrers

Orthopedics 1600 101 127 3694 40 360 4 40 44

Podiatry 1338 105812 5757 18018 5 17 22

Rheumatology 47 5735 537 539 9 9 19

Total 2985 212 674 9988 58917 5 28 32
Radiologist referrers

Orthopedics 180 14 467 264 2910 2 20 22

Podiatry 53 1215 22 131 2 1 13

Rheumatology 71 6245 180 315 3 5 8

Total 304 21927 466 3356 2 15 17

Note.—Unless otherwise indicated, data are number of studies.

TABLE 4

Relative Rate of the Use of Extremity Imaging in Self-referrers and Radiologist Referrers

Self-Referral

Radiologist Referral

Relative Rate of Office Visits
in Self-referrers vs
Radiologist Referrers

Office Visits with

Office Visits with

Office Visits with

Office Visits with

Bilateral Imaging Unilateral Imaging Bilateral Imaging Unilateral Imaging Bilateral Unilateral Total
Specialty
Orthopedics 4 40 2 20 2.00 1.98 1.99
Podiatry 5 17 2 11 3.00 1.58 1.78
Rheumatology 9 9 3 5 3.25 1.86 2.37
Total 5 28 2 15 2.21 1.81 1.86
Note.—Data are percentages.
TABLE 5
Mixed-Referral Physicians: Self-referred and Radiologist-referred Imaging
Ratio of
Bilateral
Bilateral Imaging in
Bilateral Studies of Self-referral
Self- Self- Studies of Radiologist- Radiologist- Total Compared
referred referred Total Self- referred referred Radiologist- with
No. of Office Bilateral Unilateral referred Bilateral Unilateral referred Radiologist
Specialty Providers Visits Studies Studies Studies (%) Studies Studies Studies (%) Referral
Orthopedics 257 54307 1889 18 615 9 274 3516 7 1.27
Podiatry 78 13773 506 2018 20 19 237 7 2.70
Rheumatology 35 5037 711 335 68 19 160 11 6.40
Total 370 73117 3106 20 968 13 312 3913 7 1.75

the pure categories. Overall, there is no
meaningful difference for orthopedists in
the percentage of bilateral studies be-
tween self-referred and radiologist-re-
ferred examinations. However, mixed-re-
ferrer podiatrists ordered a much higher
percentage of bilateral studies when they
performed studies in their own office
rather than when they referred studies to
a radiologist (20% vs 7%, 2.70-times in-
crease, P < .001). The mixed-referrer
rheumatologists also ordered bilateral
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imaging at a higher frequency when they
performed examinations in their office
(68% vs 11%, 6.40-times increase, P <
.001) than when they ordered examina-
tions to be performed by a radiologist.

DISCUSSION

Radiologists perform fewer than 40% of
all outpatient imaging studies and fewer
than 14%-22% of outpatient extremity

radiography studies (17,18). In fact, the
proportion of imaging studies performed
by radiologists compared with other spe-
cialties is declining (19). Moreover, an
extensive search of the literature dating
back over 3 decades documents the in-
creased use of imaging examinations by
nonradiologist physicians who own im-
aging equipment or have a financial in-
terest in the provision of such imaging
services (6,8-13). A 1990 report by Hill-
man et al (11) showed a 4.0-4.5-times
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increase in the frequency of self-referred
imaging compared with radiologist-re-
ferred imaging.

The report by Hillman et al (11) also
documented a threefold increase in the
incidence of spine radiography in the
evaluation of patients with low back pain
when comparing data of patients imaged
in an orthopedist’s office with data of
patients referred to a radiologist for im-
aging. Other specialty differences in in-
creased use of imaging in the self-referral
situation were noted, as well (11). Addi-
tional data are available from the U.S.
General Accounting Office study (13), in
which complex radiography use was
compared with simple radiography use in
both the self-referred and the radiologist-
referred settings. This study (13) found a
3.24-times greater use of complex radiog-
raphy and a 1.86-times greater use of sim-
ple radiography by orthopedists. There
was also a 6.04-times increased use of
simple radiography by podiatrists. Com-
plex radiography by podiatrists and im-
aging by rheumatologists were not stud-
ied. Moreover, the study did not
elaborate on the definitions of complex
and simple radiography, and all radio-
graphic studies were included.

In response to previous reports of in-
creased use of imaging among physicians
who have investments in outside imag-
ing facilities, both state and federal legis-
lation have limited the ability of physi-
cians to invest in outside facilities to
which they refer patients. In general,
however, such legislation has exempted
imaging performed in the referring phy-
sician’s office as part of his or her prac-
tice.

The current study reaffirms the find-
ings of Hillman et al (11) and the U.S.
General Accounting Office (13) by dem-
onstrating an overall doubling in the fre-
quency of extremity imaging per office
visit among self-referring physicians
compared with radiologist-referring phy-
sicians. The prior studies showed a ratio
of imaging use in the self-referred envi-
ronment that was even more elevated
(3—4 times) than that shown in this study
(2 times). This difference might result
from the application of the IPA’s privileg-
ing rules, which only permitted the three
specialty physicians to perform certain
types of radiographic examinations in
their offices.

The most important contribution of
our study is the examination of the in-
tensity of imaging services provided by
self-referring and radiologist-referring
physicians. The overall use of bilateral
imaging was 40% higher (14% vs 10%) in
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the self-referred setting than in the radi-
ologist-referred setting. Thus, while over-
all imaging per visit was about twice as
high for self-referring physicians as for
radiologist-referring physicians, the in-
crease in bilateral imaging was substan-
tially greater. This demonstrates a prefer-
ence for more intense and, hence, more
highly remunerative examinations when
studies are performed in the referring
physician’s office.

The difference by specialty in the rela-
tive increase of bilateral examinations
among self-referring physicians was par-
ticularly interesting. Among orthope-
dists, the increase in bilateral and unilat-
eral examinations in the self-referred
setting was the same; there was a dou-
bling. The other specialties had a signifi-
cantly different increase in the usage pro-
file: Podiatrists had an increase in
bilateral examinations of 3.00 times in
the self-referred versus radiologist-re-
ferred settings and an increase in unilat-
eral examinations of 1.58 times in the
two settings. Rheumatologists demon-
strated a similar trend, with an increase
in bilateral examinations of 3.25 times in
the self-referred versus radiologist-re-
ferred settings and an increase in unilat-
eral examinations of 1.86 times in the
two settings.

The documentation of increased inten-
sity of imaging adds a new dimension to
the previous understanding of increased
use in the self-referral environment. This
should be of substantial interest to regu-
latory and reimbursement agencies and
to the employers that pay for health care
in the United States. While our data do
not make it possible to state definitively
the underlying cause for this increased
intensity, several explanations can be
postulated.

Previous authors have suggested that
financial incentives to health care pro-
viders are the driving force for the in-
creased use of imaging in the self-referral
setting (8,11,18,20). Financial incentives
could be a motivation in the increased
intensity of imaging, as well. Bilateral ex-
aminations are reimbursed at double the
rate of unilateral examinations, and the
marginal cost of the study of the second
extremity is limited to additional film
costs and additional physician time for
interpretation. The fixed costs of equip-
ment, space, and staff remain the same.

An alternative or additional explana-
tion would be that nonradiologist physi-
cians lack confidence in reviewing ex-
tremity radiographs and wish to compare
the extremity suspected of being un-
healthy with the contralateral healthy

one. A previous study examined the con-
fidence of emergency physicians in their
interpretations and found them to be
confident in only 58% of their interpre-
tations (21). While this study did not spe-
cifically address the issues of extremity
radiographs or the three referring special-
ties we studied, similar questions regard-
ing lack of confidence may apply. If the
contralateral extremity was imaged solely
for comparison with the symptomatic
extremity, this would suggest that these
physicians are less confident in their in-
terpretation of such images and need the
support of the comparison.

We did not obtain any data that could
shed further light on the question of in-
terpretation confidence because the re-
ports of the imaging examinations were
not reviewed. One could, however, hy-
pothesize that this lack of confidence
could arise from poor technical image
quality in the self-referral situation. A
quality audit by another insurer demon-
strated unacceptable quality of foot and
ankle images in 82% of studies per-
formed by podiatrists, 7% of studies per-
formed by orthopedists, and 1% of stud-
ies performed by radiologists. Another
study also demonstrated 82% of exami-
nations performed by podiatrists to be
unacceptable, although the rate of poor-
quality examinations performed by or-
thopedists and radiologists was not
significantly different (13% and 12%, re-
spectively) (20). Finally, another insurer
performed inspections of radiographic fa-
cilities in multiple specialists’ offices and
found that only 47% of podiatrists were
able to meet established technical crite-
ria. A total of 81% of orthopedists offices
and 96% of radiologic facilities passed
the inspection (15).

Another possible explanation for the
difference in bilateral use is that physi-
cians who have their own imaging equip-
ment see more complicated patient con-
ditions involving both extremities at a
higher rate than those who refer their
patients to a radiologist. We have con-
trolled for possible differences in patient
complexity across specialties, however,
by directly comparing physicians within
each specialty. Also militating against
this explanation is the large number of
academic medical centers in the covered
region. Physicians practicing in academic
medical centers tend to care for patients
with more complex conditions and typi-
cally refer their patients to the radiology
department of those centers. Thus, in the
geographic area studied, the conditions
of the self-referred patients are likely, if
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anything, to be simpler than those of the
radiologist-referred patients.

Some might argue that because ar-
thritic conditions are systemic diseases
that often affect multiple joints, rheuma-
tologists may reasonably be ordering bi-
lateral examinations more often than or-
thopedists. While this may be true, it
would not explain why rheumatologists
who self-refer such examinations order
bilateral studies 3.25-6.40 times more
frequently than those who refer such ex-
aminations to a radiology facility.

Advocates of self-referral often claim
the inconvenience of sending a patient
to a radiologist discourages necessary im-
aging. Thus, they claim usage levels seen
with in-office self-referral are appropri-
ate, while those seen with referral to a
radiologist represent underuse (6). No
such explanation involving patient and
physician convenience can rationalize
the finding that the percentage of bilat-
eral examinations is higher among self-
referred studies than among radiologist-
referred studies. Once the patient is
referred to a radiology facility to undergo
imaging, it is no more or less convenient
to perform a bilateral examination than a
unilateral one. Strictly from a conve-
nience perspective, the proportion of
bilateral and unilateral examinations
should be the same in both the self-
referred and radiologist-referred settings.

There has been little previous specific
evaluation of the differences in imaging
intensity between the self-referred and
radiologist-referred environments. A study
by Levin et al (22) examined the rapid
increase in the use of myocardial perfu-
sion imaging performed by both cardiol-
ogists and radiologists. They found a
tenfold higher rate of growth in the car-
diologist’s office than in either the hos-
pital setting or the radiologist’s office. Of
note was a difference in the use of add-on
codes (wall motion analysis and ejection
fraction analysis codes) in myocardial
perfusion imaging. The cardiologists
added on higher intensity codes 1.8-2.0
times more frequently than did radiolo-
gists. This supports the conclusion of the
current study that physicians who per-
form self-referred imaging are likely to
perform higher-intensity, more complex
examinations.

Like all studies, ours has limitations.
The data are all from one geographic lo-
cation, the greater New York metropoli-
tan area; thus, the findings may not be
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applicable to the entire United States.
Similarly, our information deals only
with extremity radiography; thus, it may
not be applicable to all types of imaging.

Because of limitations in the data, we
did not identify the physicians responsi-
ble for referring 2.5% of the examina-
tions. This made no difference in the
analysis of self-referred versus radiolo-
gist-referred examinations because all ex-
aminations are identified in this respect.

Finally, because we only reviewed in-
surance claims data, we could analyze
neither the indication for nor the results
of each examination. Further studies to
evaluate the indications for an examina-
tion and review the imaging reports may
be useful.

In conclusion, this report reconfirms
the data of previous studies regarding the
increased use of imaging studies in the
self-referred situation and presents new
evidence that such increased imaging is
of a higher intensity and greater cost.
Further research into the cause or causes
of this differential is warranted.
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