Utilization of Outpatient Diagnostic Imaging

Does the Physician’s Gender Play a Role?
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OBJECTIVE: To examine physician and patient characteris-
tics related to the ordering of imaging studies in a general
medicine practice and to determine whether physician gen-
der influences ordering patterns.

DESIGN: Retrospective cohort study.

SETTING: Hospital-based academic general medicine practice
of 29 attending physicians.

PATIENTS: All 8,203 visits by 5,011 patients during a
6-month period.

METHODS: For each visit the following variables were ab-
stracted from the electronic patient record: patient age, pa-
tient gender, visit urgency, visit type, and physician seen. All
diagnostic imaging studies performed within 30 days of each
outpatient visit were identified from the hospital’s Radiology
Information System. Screening mammography was not in-
cluded in the analysis. Physician variables included gender
and years since medical school graduation. Logistic regres-
sion analysis was used to evaluate the effect of various pa-
tient, physician, and visit characteristics on the probability
of a diagnostic imaging study being ordered.

RESULTS: Patient age, urgent visits, visit frequency, and the
gender of the physician were all significantly related to the
ordering of an imaging study. Correcting for all other factors,
the ordering of an imaging study during an outpatient medi-
cal visit was 40% more likely if the physician was female
(odds ratio = 1.40; 95% confidence interval [CI] 1.01, 1.95).
Female physicians were 62% more likely (95% CI 0.99, 2.64)
than male physicians to order an imaging study for a male
patient and 21% more likely (95% CI 0.87, 1.69) to order an
imaging study for a female patient.

CONCLUSIONS: Physician gender is a predictor of whether an
outpatient medical visit generates an imaging study. Reasons
for this observation are unclear, but may be the result of dif-
ferent practice styles of male and female physicians or un-
measured patient characteristics.
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During the past few years there has been growing in-
terest in the analysis of physician practice patterns
and the role that the gender of the physician and the gen-
der of the patient play in the delivery of health care. Stud-
ies have addressed the different utilization rates by male
and female physicians of gender-specific screening tests,!-3
gender-neutral screening tests,?# and hormone replacement
therapy.® These studies suggest that female physicians
provide more preventive services than male physicians.

To our knowledge no study has examined the role
that the physician’s gender plays in the utilization of diag-
nostic imaging studies. Although the gender of the physi-
cian should not influence what imaging test a patient
needs, studies have found that a number of non-illness-
related factors influence resource utilization, including
geographic region,® patient race,” and patient socioeconomic
status.®

The purpose of our study was to examine the role that
the gender of the physician plays in the utilization of diag-
nostic imaging studies (plain film “x-rays,” computed to-
mography [CT scan], magnetic resonance imaging [MRI],
ultrasonography, and diagnostic mammography) in a
hospital-based outpatient medicine practice.

METHODS
Setting

The study site was an urban, hospital-based, adult
medicine practice with more than 40,000 visits annually.
Approximately 30% of patients in this practice come from
medically underserved areas and are covered by Medicaid
or free care, and 13% are not English speaking. The hos-
pital is served by an integrated clinical computing system
that has been described previously.?19 The outpatient
medical record and the Radiology Information System are
two components of the electronic patient record. Order en-
try through the computing system provides the only means
for ordering radiographic procedures at the hospital.

Study Design

Every outpatient visit to an attending physician (16
male, 7 female) or a general medicine fellow (4 male, 2 fe-
male) in the hospital-based general internal medicine
practice between January 1 and June 30, 1994 was in-
cluded in the study. Data abstracted from the outpatient
medical record for each of these visits included patient
age, the gender of the patient, visit urgency, visit type,
and physician seen. We also determined the number of
outpatient visits each patient made to the practice during
the 6-month study period. A visit was classified as urgent
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if it occurred within 2 days of the time the visit was sched-
uled. Visit type was categorized as either “new,” if the pa-
tient had not been seen previously in the practice; or “re-
peat” if the patient had been seen previously in the practice.
Information related to the physician seen included the gen-
der of the physician, years since graduation from medical
school, and an indicator of discordance between the gender
of the physician and that of the patient.

The hospital’'s Radiology Information System was
then searched to determine if the outpatient medical visit
had generated an imaging study. All imaging studies or-
dered by the study physicians were ordered through the
hospital’s Radiology Information System. An imaging study
was determined to be generated by the outpatient visit if
the physician who saw the patient ordered a study within
30 days of the outpatient visit. The 30-day period follow-
ing the outpatient visit was defined as the inclusion “win-
dow.” If the patient was admitted to the hospital within 30
days of the outpatient visit, the inclusion window was
“closed” on the day before admission. If the patient had
another outpatient visit within 30 days, the initial inclu-
sion window was closed on the day before the subsequent
outpatient visit and a new 30-day inclusion window was
opened.

Imaging studies were defined as “plain film” radio-
graphs, any ultrasound, CT or MRI study, or diagnostic
mammogram. Screening mammograms were excluded be-
cause these studies are ordered according to standardized
guidelines. Nuclear medicine studies were not included,
as this information was not available from our database.

Statistical Methods

Logistic regression analysis was used to evaluate the
effect of various patient, physician, and visit characteris-
tics on the probability of a diagnostic imaging study being
ordered as the result of an outpatient visit. Our primary
interest was in determining the importance of the gender
of the physician as it relates to the use of outpatient diag-
nostic imaging. The unit of analysis used in our study
was the physician. In order to account for the within-
physician correlation, the generalized estimating equation
(GEE) approach!! was used for estimation. This method is
appropriate for an analysis of this type of repeated mea-
sures study.!?

Odds ratios (ORs) and associated 95% confidence in-
tervals (Cls) calculated from the logistic regression pa-
rameter estimates are reported as measures of effect size.
Factors included as potential confounders in the analysis
were patient age and gender, the logarithm of the number
of times the patient was seen in 6 months, the gender of
the physician, years since graduation from medical school,
gender discordance between physician and patient, new
versus repeat patient visit, and whether the visit was ur-
gent (defined as a visit that occurred within 2 days of the
time it was scheduled). Bivariable analyses were per-
formed for each of the variables. A multivariable model

was fit with all of the covariates in order to evaluate the
effect of the gender of the physician after correcting for all
potentially confounding factors.

RESULTS

A total of 8,203 visits by 5,011 patients to the 29
physicians were made during the study period. Patient,
physician, and visit characteristics related to the gender
of the physician are shown in Table 1. Of visits to female
physicians, 11.3% generated an imaging study, compared
with 8.5% of visits to male physicians (p < .0001). The
proportion of patient visits to each individual physician
that generated an imaging study is provided in Figure 1.

Results from the logistic regression models are pre-
sented in Table 2. Bivariable analyses indicated that ur-
gent visits, increasing patient age, and visit frequency had
the strongest association with the ordering of an imaging
study. The gender variables (female physician, female pa-
tient, and physician-patient gender discordance) each
were related to an increase in the probability of an imag-
ing study being ordered. The ORs for the gender variables
were all approximately 1.2, but only physician-patient
gender discordance was significant at the 5% level. New
patient visits and more years since the physician gradu-
ated from medical school were both associated with de-
creased probability of ordering an imaging study, but nei-
ther of these factors was statistically significant.

In the multivariable model using GEE (to account for
within-physician correlation while using the physician as
the unit of analysis), urgent visits, increasing patient age,
visit frequency, and the gender of the physician were the
only factors that reached statistical significance. Correct-
ing for all other factors considered, the ordering of an im-
aging study was 75% more likely for an urgent visit than
for a nonurgent visit; 10% more likely for each additional
decade of patient age; 16% more likely for each doubling
of visit frequency; and 40% more likely if the ordering
physician was female.

Table 1. Patient, Physician and Visit Characteristics
Related to the Gender of the Physician

Male MD Female MD
(n = 20) (n=9) p Value
Mean years since
MD degree (SD) 13.0 (6.8) 9.3 (3.8) .20
Patient visits, n 5,601 2,602
Mean patient age,
years (SD) 52.1 (17.6) 46.7 (17.2) <.0001
Visits by female
patients, % 53.4 82.9 <.0001
New visits, % 13.1 14.3 .14
Urgent visits, % 12.8 11.8 .23
Visits generating an
imaging study, % 8.5 11.3 <.0001
Mean number of visits
in 6 months (SD) 3.04 (2.2) 3.08 (2.5) .36
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FIGURE 1. Proportion of patient visits to each physician result-
ing in an imaging study.

To further investigate the role of gender discordance
between patients and physicians, we fit another multi-
variable model replacing the discordance indicator with a
standard interaction term for the gender of the physician
and the gender of the patient. This analysis showed simi-
lar results in general, but also allowed examination of the
effect of the gender of the physician on the ordering of im-
aging studies for male and female patients. For male pa-
tients, a visit to a female physician was 62% (95% CI
0.99, 2.64) more likely to generate an imaging study than
a visit to a male physician. For female patients, a visit to a
female physician was 21% (95% CI 0.87, 1.69) more likely to
generate an imaging study than a visit to a male physician.

A detailed breakdown of all imaging studies ordered is
provided in Table 3. These data are reported as a function
of the gender of the patient and the gender of the physi-

cian. For male patients, female physicians were more
likely to order each type of imaging study except scrotal
ultrasound. These differences were statistically significant
for chest films, abdominal or thyroid ultrasound, barium
studies, intravenous pyelogram, renal ultrasound or renal
MRI, and abdominal films. For female patients, female
physicians were significantly more likely to order pelvic
MRI or pelvic ultrasound than male physicians.

DISCUSSION

The gender of the physician was a significant predic-
tor of whether an outpatient visit generated an imaging
study. Our model controlled for multiple other variables
including patient age and gender, years of physician expe-
rience, concordance or discordance between the gender of
the physician and the gender of the patient, visit fre-
quency, visit urgency, and visit type. Many of these vari-
ables serve as surrogate measures of illness severity.

Other factors influencing the ordering of an imaging
study are consistent with conventional expectations. For
example, older patients, patients seen for an urgent visit,
and frequently seen patients would be expected to be
sicker and more in need of diagnostic imaging than
younger patients and those seen less frequently. In addi-
tion, patients seen urgently are more likely to be seen by a
physician other than their primary care provider who may
not be familiar enough with the patient to forgo diagnostic
imaging.

The current literature contains several studies that
address the influence of the gender of the physician on
preventive care practice styles. In a study based on data
from the National Medical Expenditure Survey, Franks
and Clancy reported that patients of female physicians
were less likely to be deficient for Pap tests and mammo-
grams than patients of male physicians.? Majeroni et al.
reported that female physicians were significantly more
likely to give influenza vaccines and to check for fecal oc-
cult blood than were male physicians.* Similarly, Kreuter
et al. found that patients of female physicians were 74%
more likely to undergo a Pap test and 56% more likely to
undergo cholesterol screening than patients of male phy-
sicians.! Lurie et al. also found a greater use of female-

Table 2. Predictors of an Outpatient Visit Generating an Imaging Study

Bivariable Analysis

Multivariable Analysis

Predictor

OR (95% CI)

OR (95% CI)

Patient age

Female patient
New patient visit
Urgent visit

MD years out
Female MD

Gender discordance
Visit frequency

1.09/decade (1.03, 1.16)
1.15(0.95, 1.41)
0.87 (0.70, 1.08)
1.69 (1.38, 2.07)

0.86/decade (0.69, 1.08)
1.29 (0.94, 1.76)
1.22 (1.02, 1.46)

1.19/doubling (1.07, 1.33)

1.10/decade (1.04, 1.16)
1.04 (0.80, 1.35)

1.11 (0.87, 1.42)
1.75(1.43, 2.14)
0.86/decade (0.67, 1.12)
1.40 (1.01, 1.95)
1.16 (0.89, 1.50)
1.16/doubling (1.04, 1.29)




410 Rosen et al., Physician Gender and Use of Diagnostic Imaging JGIM

Table 3. Percentage of Visits Resulting in Imaging Studies (Excluding Screening Mammograpy)

Male Patients Female Patients All Patients
(3,053 visits) (5,150 visits) (8,203 visits)
Male Female Male Female Male Female
Imaging Study MD MD MD MD MD MD
Any radiograph 7.47 12.84* 9.43 10.94 8.52 11.26*
Chest films 3.14 5.86* 3.14 2.87 3.14 3.38
Bone films 2.26 2.48 2.51 3.29 2.39 3.15
Neuro CT/MRI 0.84 1.80 0.77 0.88 0.80 1.04
Diagnostic mammogram/breast ultrasound 1.24 1.39
Abdominal/thyroid ultrasound 0.42 1.35F 0.87 0.74 0.66 0.85
Pelvic MRI/ultrasound 0.53 1.34*
Body CT/MRI 0.34 0.68 0.50 0.60 0.43 0.61
Barium studies 0.19 0.901 0.50 0.56 0.36 0.61
Intravenous pyelogram/renal ultrasound/
renal MRI 0.11 0.90* 0.23 0.42 0.18 0.50*
Vascular ultrasound 0.15 0.45 0.23 0.23 0.20 0.27
Scrotal ultrasound 0.34 0.00
Abdominal films 0.04 0.90* 0.00 0.09 0.02 0.23t

*p < .01 based on Fisher’s Exact Test comparing male and female physicians.

tp <.05.

specific screening tests by female physicians,!® and Seto
et al. recently reported that female physicians were more
likely to prescribe hormone replacement therapy than
were male physicians.5

Fewer studies have examined the role of the gender of
the physician on diagnostic ordering behavior. In a study
of gender differences in practice styles among general
practitioners in Holland, Bensing et al. reported that fe-
male general practitioners ordered more laboratory tests
and provided more counseling, but wrote fewer prescrip-
tions and performed fewer technical interventions than
their male counterparts.!4

The reason that female physicians order more diag-
nostic imaging studies than male physicians is unclear.
One possible explanation is that female physicians see a
different patient mix than male physicians. Bensing et al.
found that female general practitioners were more likely
to see patients with obstetric or gynecologic problems.!4
Such bias in patient mix could account for a higher utili-
zation of gender-specific imaging studies. In our study we
considered gender-specific imaging studies to be diagnos-
tic mammography, breast ultrasound, pelvic MRI or ultra-
sound, and scrotal ultrasound. Among outpatient visits
that resulted in an imaging study (Table 3), gender-specific
studies accounted for an identical proportion of studies
ordered by male physicians (2.11 of 8.52, 24.77%) and fe-
male physicians (2.73 of 11.26, 24.25%). By factoring the
gender of the patient into the multivariable model, we fur-
ther corrected for any potential bias conferred by the fact
that female physicians see a larger percentage of female
patients.

Another potential explanation for greater utilization
of imaging studies by female physicians is that they care
for a sicker population of patients than male physicians.

Although we do not know the specific complaints that
generated an imaging study, our model controlled for visit
frequency and visit urgency as surrogate measures of ill-
ness severity. In addition, the average age of patients seen
by female physicians was significantly lower (46.7 years)
than that of patients seen by male physicians (52.1 years).
Presumably, the younger patients seen by female physi-
cians would be less sick than the older patients seen by
male physicians.

A third possible explanation for the observed differ-
ence in ordering patterns may relate to the health beliefs
of patients who seek female physicians or to differences in
the practice styles of male and female physicians. Ber-
takis et al. found that women patients coming for a first
visit to a primary care practice reported themselves to be
significantly less healthy than male patients coming to
the same practice.!® A perception of ill health might result
in more patient request for imaging studies. In our study,
female physicians did care for a larger percentage of fe-
male patients than did male physicians; however, our
analysis controlled for the gender of the patient. In addi-
tion, most of the additional studies ordered by women
physicians in our study were for male patients (Table 3).

Roter et al. analyzed audiotapes of 537 adult visits to
primary care physicians and concluded that, compared
with male physicians, female physicians engaged in more
positive talk, partnership building, question asking, and
information giving.!® West, in a study of physician-patient
interactions, concluded that male physicians formulate
directives as a command in contrast to female physicians
who issue directives in the form of a proposal.!” It is pos-
sible that patients who consider themselves to be sicker
would seek out physicians whom they perceive to have a
more collaborative style and that this combination of phy-
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sician and patient characteristics might result in more di-
agnostic tests being ordered. Alternatively, women physi-
cians who use a more collaborative interviewing style
might uncover more problems that require diagnostic im-
aging. A final possibility is that female physicians are
more uncomfortable with higher levels of uncertainty and
seek to reduce uncertainty by performing more diagnostic
testing. Our study did not explore patient health beliefs or
physician communication styles. However, male patients,
for whom most of the additional studies were ordered,
have not been reported to consider themselves to be
sicker, nor have they been reported to specifically seek
out female physicians as providers.

Our study is limited by the fact that it was conducted
at a single institution with a relatively small number of fe-
male physicians and that we did not have information on
the diagnosis or complaint that prompted the patient
visit. Although only nine female physicians are included
in our study, the utilization rates for each physician, as
presented in Figure 1, indicate that it is unlikely that our
results were influenced by the ordering patterns of one or
two female physicians. Furthermore, the use of the GEE
method, which accounts for within-physician correla-
tions, protects against the undue influence of outliers.
Surrogate measures of illness severity (patient age, visit
frequency, and visit urgency) suggest that our results
cannot be explained by female physicians seeing a sicker
population of patients.

Another potential limitation is that the inclusion win-
dow was closed on the day before an admission. Thus,
studies performed within 24 hours of admission were
eliminated. This was done to exclude routine preadmis-
sion studies from the analysis. The gender differences
that we observed would be diminished if patients of male
physicians were more likely to be admitted within 24
hours of a diagnostic study than patients of female physi-
cians. However, we have no reason to believe that this is
the case.

We did not address the effect that differing utilization
rates of diagnostic imaging may have on patient outcomes
or on the subsequent utilization of other health care re-
sources. We make no representation as to the appropri-
ateness of the various practice patterns discussed. Fur-
ther research is needed to better understand the impli-

cations of these findings for patient outcome and health
care costs.
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