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BACKGROUND:Differences amonghospitals in the use of
inpatient consultationmay contribute to variation in out-
comes and costs for hospitalized patients, but basic epi-
demiologic data on consultations nationally are lacking.
OBJECTIVE: The purpose of the study was to identify
physician, hospital, and geographic factors that explain
variation in rates of inpatient consultation.
DESIGN: This was a retrospective observational study.
SETTING AND PARTICIPANTS: This work included
3,118,080 admissions of Medicare patients to 4,501 U.S.
hospitals in 2009 and 2010.
MAIN MEASURES: The primary outcome measured was
number of consultations conducted during the hospitali-
zation, summarized at the hospital level as the number of
consultations per 1,000 Medicare admissions, or
Bconsultation density.^
KEY RESULTS: Consultations occurred 2.6 times per
admission on average. Among non-critical access hospi-
tals, use of consultation varied 3.6-fold across quintiles of
hospitals (933 versus 3,390 consultations per 1,000 ad-
missions, lowest versus highest quintiles, p<0.001). Sick-
er patients received greater intensity of consultation (rate
ratio [RR] 1.18, 95%CI 1.17–1.18 for patients admitted to
ICU; and RR 1.19, 95 % CI 1.18–1.20 for patients who
died). However, even after controlling for patient-level fac-
tors, hospital characteristics also predicted differences in
rates of consultation. For example, hospital size (large
versus small, RR 1.31, 95 % CI 1.25–1.37), rural location
(rural versus urban, RR 0.78, CI 95 % 0.76–0.80), owner-
ship status (public versus not-for-profit, RR 0.94, 95%CI
0.91–0.97), and geographic quadrant (Northeast versus
West, RR 1.17, 95 % CI 1.12–1.21) all influenced the
intensity of consultation use.
CONCLUSIONS:Hospitals exhibit marked variation in the
number of consultations per admission in ways not fully
explained by patient characteristics. Hospital Bconsultation
density^ may constitute an important focus for monitoring
resource use for hospitals or health systems.
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INTRODUCTION

Surprisingly little research has focused on understanding
the clinical epidemiology of one of the most common
physician practices in the care of hospitalized patients:
inpatient consultation. The attending physician consults
additional physicians for the care of a hospitalized pa-
tient to seek procedural assistance or clinical expertise
in a specific field that ensures the patient receives need-
ed clinical interventions or insights. The vast majority of
consultations are likely beneficial to patient care.1,2 The
involvement of additional medical perspectives, howev-
er, may also carry risks to the patient. For example,
each new physician could recommend additional diag-
nostic and therapeutic interventions, contribute to a lon-
ger length of stay, offer conflicting recommendations, or
lead to excessive specialist involvement after discharge.2

As a result, it is possible that some consultations could
actually worsen care, leading to both inferior patient
outcomes and higher costs.
Consequently, the use of inpatient consultation may repre-

sent a source of variation in hospital care, which in turn may
contribute to national variation in hospital and post-acute care
costs and outcomes, as physician practice patterns determine a
substantial portion of health care expenditures.3 Little is
known, however, about the basic clinical epidemiology of
inpatient consultation. Therefore, we used a large, nationally
representative sample of admissions of Medicare beneficiaries
in order to quantify the extent of variation in the practice of
inpatient consultation. We hypothesized that inpatient consul-
tation would vary in ways not fully explained by patient
characteristics and health needs, and that physician, hospital,
and geographic factors would play key roles in explaining
variation in this common medical practice.
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METHODS

Study Population

We studied acute care hospital admissions occurring in the 50
states and Washington, D.C. in 2009 and 2010 among a
random 20 % sample of traditional fee-for-service Medicare
beneficiaries aged 66 years or older at the time of admission,
who had been continuously enrolled in Medicare Parts A and
B for at least one full year, excluding patients with end-stage
renal disease and those enrolled inMedicare Advantage health
plans at any point during the year. We identified all acute care
hospitalizations in the inpatient file and then identified all
inpatient physician evaluation and management services and
procedures billed in the Carrier file between the dates of
admission and discharge, which captured 95 % or more of
inpatient services provided by physicians. Transfers, defined
as sequential hospitalizations where the discharge date of the
first matched the admission date of the second for the same
patient, were considered independent, occurring in less than
2 % of hospitalizations.

Study Variables
Defining Consultation Density. Our primary outcome of
interest was the number of consultations conducted during
the hospitalization, which we summarized at the hospital
level as the number of consultations per 1,000 Medicare
admissions, or Bconsultation density.^ We used the specialty
field in the Carrier file to identify the most common specialty
code for which each physician billed, and the National
Provider Identification (NPI) file to identify the specialties of
attending and operating physicians in the inpatient file for
whom a specialty was not listed. Services delivered by anes-
thesiologists, emergency medicine physicians, diagnostic ra-
diologists, and pathologists were excluded from the consulta-
tion count. To account for cross-coverage and handoffs among
physicians from the same specialty, we defined the number of
consultations per admission conservatively as the number of
unique specialties billing during the admission, minus one to
account for the attending or operating physician.

Patient Characteristics. Demographic information, including
beneficiary age, race, and sex, was obtained from the
Medicare Master Beneficiary Summary File. We measured
clinical comorbidities in the 365 days prior to admission
using the Elixhauser comorbidity score4,5 and estimated the
severity of the current admission using the cost weight of the
diagnosis-related group (DRG), as well as length of stay,
whether each admission included an intensive care unit stay,
and inpatient mortality. We also examined the number of
hospitalizations within the previous 365 days, as we hypoth-
esized that the likelihood of a consultation may increase on
subsequent admissions if a particular subspecialty had been
involved in a patient’s care during a prior inpatient stay. We
also ascertained the assigned diagnosis-related group (DRG)
of the admission in order to perform subgroup analyses.

Hospital Characteristics.Hospital characteristics, which were
obtained from the 2009 and 2010 American Hospital
Association surveys, included critical access status,
ownership (for-profit, not-for-profit, and public, defined as
government-owned but non-federal), number of beds (catego-
rized as fewer than 100, between 100 and 249, and 250 or
more beds), and teaching status (major teaching [Council of
Teaching Hospitals members], minor teaching [any hospital
with residents or medical students], and non-teaching). Indian
Health Service hospitals and Veterans Affairs hospitals were
excluded. Hospitals were further characterized as rural or
urban (defined using the Rural Health Research Center defi-
nitions for dichotomizing ZIP codes into rural or urban re-
gions6), by quadrant of the country (Northeast, South, Mid-
west, and West), and by state. The average Elixhauser score
for each hospital was used to aid in adjusting for variations in
overall hospital patient mix. In an effort to capture the tenden-
cy of the hospital to admit patients to the ICU, which also may
vary significantly by hospital,7 the percentage of patients
admitted to the ICU at each hospital was measured as well.

Statistical Analysis. We restricted our analyses to hospitals
with at least ten admissions in the 2010 sample.8 To minimize
the impact of outlier hospitals, we first classified hospitals into
quintiles by consultation density, defined as mean number of
consultations per 1,000 admissions for each hospital. We then
compared patient (age, gender, race, Medicaid dual eligibility,
number of discharges in past year, Elixhauser score in the past
year, length of stay, ICU stay, in-hospital death, and DRG cost
weight), hospital (number of beds, ownership, teaching status,
availability of medical/surgical ICU, availability of cardiac
ICU, and average number of ICU admissions per 100 admis-
sions per year), and geographic characteristics (urban versus
rural location, region) of hospitals by quintile using chi-
squared tests for categorical variables and t tests for continu-
ous variables. Critical access hospitals (CAHs), which are
small, isolated rural hospitals that receive cost-based reim-
bursement from Medicare, were analyzed descriptively on
their own but together with other acute care hospitals in
multivariate models. We used a multivariate Poisson marginal
regression model with a log link that clustered by hospital to
account for hospital and geographic characteristics. To under-
stand the between-hospital variation in use of consultation, we
then accounted for the hierarchical nature of the data using a
three-level hierarchical mixed effects log-link model with
Poisson distribution, with random intercepts for hospital with-
in state, with the Medicare admission as the unit of analysis.
To ensure that the results were not driven by patients with a

specific diagnosis, sensitivity analyses were conducted after
restricting to admissions comprising the most common DRGs,
and separate subgroup analyses were performed for all admis-
sions for pneumonia, congestive heart failure, or acute myo-
cardial infarction.
Our study was approved by the institutional review board at

the Beth Israel Deaconess Medical Center. The requirements
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of informed consent and authorization for disclosure of
protected health information were waived.

RESULTS

We studied a total of 3,118,080 hospital admissions between
January 1, 2009, and December 31, 2010, to 4,501 hospitals
nationally. These included 2,994,576 admissions to 3,297
non-critical access hospitals (non-CAHs) and 123,504 admis-
sions to 1,204 critical access hospitals (CAHs). Approximate-
ly 90 % of admissions had at least one consultation. On
average, among non-CAHs, there were 2,586 consultations
per 1,000 admissions (range: first quintile, 933 consultations
per 1,000 admissions; fifth quintile, 3,390 consultations per
1,000 admissions; Fig. 1). Consultation rates among CAHs
were lower (mean = 631, range: first quintile, 169 consulta-
tions per 1,000 admissions; fifth quintile, 1,295 consultations
per 1,000 admissions; eFig. 1).
The use of consultation varied markedly among hospitals.

When hospitals other than CAHs were divided into quintiles
by consultation density, the number of consultations per ad-
mission for hospitals in the highest quintile was 3.6-fold that
of their counterparts in the lowest quintile (p<0.001) (Table 1,
with univariate comparisons of CAHs available in eTable 1).
There was also a greater than twofold difference in the number
of consultations by state, from 1,532 consultations per 1,000
admissions in Wyoming to 3,751 consultations per 1,000
admissions in New Jersey (Fig. 2); substantial variation was
evident within states as well.
There was no meaningful difference in age, race, or gender

between patients served by non-CAHs in the highest quintile
and those in the lowest quintile (Table 1). However, hospitals
with the highest number of consultations cared for patients
with slightly more identified comorbidities (Elixhauser

comorbidity scores, 7.1 versus 6.7, p<0.0001), longer lengths
of stay (6.6 days versus 5.1 days, p<0.0001), more frequent
ICU stays (31.5 % versus 20.1 %, p<0.0001), higher DRG
cost weights (1.7 versus 1.2, p<0.0001), and higher average
mortality (4.1 % versus 3.8 %, p<0.0001). Compared with
hospitals in the lowest quintile of consultation use, a greater
proportion of hospitals in the highest quintile were large
hospitals, located in the Northeast or South, members of the
Council of Teaching Hospitals, and with not-for-profit
ownership.

Predictors of Hospital Consultation Density

In multivariate marginal models that accounted for clustering
of admissions by hospital, multiple patient-level, hospital-
level, and regional-level characteristics continued to predict
greater use of consultation. Patient severity of illness, as
determined by DRG cost weight (greater than or equal to 3.0
versus less than or equal to 1.0, rate ratio [RR] 1.48, 95 % CI
1.47–1.50, p<0.001), ICU admission (RR 1.18, 95% CI 1.17–
1.18, p<0.0001), and inpatient mortality (RR 1.19, 95 % CI
1.18–1.12, p<0.0001) remained significant independent pre-
dictors of increased consultation, whereas pre-existing patient
comorbidities did not meaningfully predict consultation use.
Patients with prior hospital admission in the past year expe-
rienced fewer consultations (more than three admissions ver-
sus no prior admissions, RR 0.94, 95 % CI 0.93–0.95,
p<0.0001).
Even after controlling for patient comorbidities and dis-

charge diagnosis, patients admitted to larger hospitals experi-
enced more consultations (≥250 beds versus <100 beds, RR
1.31, 95 % CI 1.25–1.37, p<0.0001). When compared with
not-for-profit hospitals, admission to non-federal public hos-
pitals was associated with a decreased likelihood of consulta-
tion (RR 0.94, 95 % CI 0.91–0.97, p<0.0001), while there was

Fig. 1 Distribution of consult density (consults per 1,000 admissions) across all non-critical access hospitals
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no difference when compared with for-profit hospitals. Con-
sultation was most frequent in the Northeast (e.g., Northeast
versusWest, RR 1.17, 95%CI 1.12–1.21, p<0.0001) and least
common in the West (Table 2). Even after these adjustments,
there was substantial unexplained variation in consultation
density among states, and to a greater degree among hospitals
within states (covariance of state: 0.04, standard error 0.008;
covariance of hospital within state: 0.12, standard error
0.003).

Sensitivity Analyses

In sensitivity analyses of marginal models and in separate
models restricted to admissions for the ten most common
DRGs and for congestive heart failure, pneumonia, and acute
myocardial infarction, the patient-, hospital-, and regional-
level findings all were essentially unchanged (Table 2; full
model described in eTables 3, 4, and 5).

DISCUSSION

Our results demonstrate that consultation is a commonplace
practice in inpatient care in the United States, occurring an
average 2.6 times per hospital admission in the Medicare

population. We find striking variability in Bconsultation
density,^ or the rate at which inpatient consultation takes place
at each hospital, not fully explained by patient characteristics
or disease severity. Our results provide substantial new insight
into the epidemiology of inpatient consultation nationally.
To date, research on inpatient consultation has largely fo-

cused on qualitative work, single-site studies, and post-
surgical populations to elucidate patient-level factors related
to consultation.2,9,22 In particular, Chen et al. identified vari-
ability in the use of medical consultants following specific
surgical procedures,22 whereas we studied inpatient consulta-
tion more generally across the full spectrum of inpatient con-
ditions seen in the Medicare population. While our study
confirms earlier findings that sicker and more complex pa-
tients receive more consultations, we also demonstrate that
patient comorbidities and prior hospitalizations contribute lit-
tle to explaining the use of consultation use during acute
hospitalization. This finding may reflect the possibility that
consultations were unrelated to patients’ underlying condi-
tions or previous reasons for hospitalization, or may be ex-
plained by other non-clinical factors.
Our study details many factors other than patient character-

istics that play a role in the likelihood of receiving consulta-
tion. Hospital size, ownership, rural location, and quadrant of

Table 1 Hospital characteristics by hospital consultation quintile among non-critical access hospitals

Lowest quintile
consultation
density (n=660
hospitals)

Q2 through
Q4 consultation
density (n=1,978
hospitals)

Highest quintile
consultation
density (n=659
hospitals)

Test of
difference,
high versus
low quintile

Consultations per 1,000 admissions 933 2,275 3,390 <0.0001
Average consults per admission 1.19 2.31 3.03
Patient Demographic

characteristics
Age (mean, SD) 80 (8) 79 (8) 79 (8) <0.0001
Female (%) 61 58 58 <0.0001
White (%) 90 89 83 <0.0001
Hispanic (%) 1 1 2 <0.0001
Black (%) 6 8 11 <0.0001
Medicaid dual-eligible (%) 36 24 25 <0.0001
Number discharges in prior
year (mean)

0.4 (0.9) 0.4 (0.8) 0.4 (0.9) <0.0001

Elixhauser score in prior year (mean) 6.7 (8.4) 6.6 (8.5) 7.1 (8.9) <0.0001
Admission
characteristics

Length of stay (mean, SD) 5.1 (3.3) 5.8 (4.8) 6.6 (5.7) <0.0001
ICU stay (%) 20 27 31 <0.0001
Inpatient mortality (%) 3.8 3.9 4.1 <0.0001
DRG cost weight (mean, SD) 1.2 (0.7) 1.6 (1.4) 1.7 (1.6) <0.0001

Region Northeast 5.6 13.6 31.0 <0.0001
Midwest 17.4 19.3 15.3 <0.0001
South 61.5 44.2 36.3 <0.0001
West 15.5 22.9 17.5 <0.0001
Urban (%) 18.8 74.0 95.1 <0.0001

Hospital Size <100 beds 78.5 25.5 6.7 <0.0001
100-249 beds 19.4 44.1 34.6 <0.0001
250 beds 2.1 30.3 58.7 <0.0001

Ownership Government, non-federal 32.7 12.4 9.0 <0.0001
Other characteristics Not-for-profit 40.6 65.7 69.7 <0.0001

For-profit 26.7 21.9 21.4 <0.0001
Major teaching hospital (%) 0.5 7.4 18.5 <0.0001
Minor teaching hospital (%) 10.8 30.2 34.2 <0.0001
With medical or surgical ICU (%) 57.4 81.1 85.1 <0.0001
With cardiac ICU (%) 7.1 34.2 52.4 <0.0001
Mean ICU admissions per 100
admissions per year

0.5 1.1 1.5 <0.0001

Physician % with generalist attending 75.9 63.0 62.8 <0.0001
% with medicine specialist attending 8.3 15.1 20.7 <0.0001
% with surgical specialist attending 13.1 20.0 14.7 <0.0001
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the country were all important predictors of the use of consul-
tation, even after adjustment for patient characteristics. De-
spite their teaching mission, major teaching hospitals used
consultation less frequently than other types of hospitals.
These findings suggest that the use of consultation may be
related to factors other than the clinical condition of the
patient. Future research may consider other potential non-
clinical explanations for such variation in consultation, such
as the malpractice climate, clinical experience of the attending
physician, and financial incentives, both for Medicare patients
and for those of other private payers.
We do not attempt to identify the appropriate number of

consults per admission, a value that we anticipate would vary
by hospital and patient clinical need and would depend on the
expertise available in any given hospital on a given day.
Nonetheless, the degree of variation we see is substantial,
and could be generated by both overuse and underuse of
consultation. Further investigation is needed to quantify ap-
propriate use of this hospital resource.
Other studies have described national variation in elective

procedures,23 services such as hospice,24 and spending on

physician services.25 The magnitude of the variability in inpa-
tient consultation density—a greater than 3.6-fold difference
between highest and lowest quintiles of hospitals—exceeds
the variability seen in total costs per Medicare beneficiary,26

and suggests that variation in consultation use might contrib-
ute to national variation in patient outcomes and costs among
U.S. hospitals. Further, hypothetically comparing two hospi-
tals in the same state with similar observed characteristics and
patient mix, one with moderately low consultation density (1
SD below average) and one moderately high (1 SD above
average), their rate ratio is 1.99, larger than any of the effects
we found for other observable characteristics. These findings
also suggest an urgent need for research into the quality and
effectiveness of inpatient consultation, since we estimate that
more than 20 million inpatient consultations occur every year
in theMedicare population alone—more than 55,000 inpatient
consultations per day.
How significant is consultation to the hospital and down-

stream costs of inpatient care? If we estimate total cost to
Medicare based on the physician’s fee, and assume one visit
by the consultant, the total cost to Medicare would vary from

Fig. 2 Consultation density (consultations per admission) by state across the United States. Inset graphs demonstrate within-state variation for
(a) a low-use state, Washington state, (b) a middle-use state, California, and (c) a high-use state, New Jersey. The median consultation density

across all U.S. hospitals is indicated as a gray line on the three inset graphs.
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$1.7 billion if the encounters are of low complexity (Current
Procedural Terminology code 99,221, national payment
amount of $99.35 for 2013) to $2.7 billion if the encounters
are of high complexity (Current Procedural Terminology code
99,223, national payment amount of $198.01 for 2013).27

These figures may underestimate the total cost, as most inpa-
tient consultations consist of more than a single visit and
usually generate substantial downstream laboratory, radiolog-
ical, procedural, and post-hospital costs.
The amount of non-patient-driven variation in consultation

that we found suggests both overuse and underuse of consul-
tation. Clearly, some consultations are helpful, but do more
consultations always benefit the patient? Some consultations
may entail not only a diminishing benefit to patients, but also
potential harm. Large numbers of consultations may be ac-
companied both by increased resource utilization and multiple

and potentially conflicting recommendations of several con-
sulting services.2 Given the evidence of variation in consulta-
tion practices, further investigation should assess the clinical
consequences of these practices and the circumstances under
which consultation is beneficial, wasteful, or harmful.
Our study has several important strengths. To our

knowledge, this work represents the first study of inpa-
tient consultation in a large, nationally representative sam-
ple of U.S. hospital admissions. Second, our multilevel
models included factors at the patient, hospital, and re-
gional levels, and accounted for clustering of observa-
tions. Third, our findings were consistent across sub-
groups and diagnoses. Finally, our approach to identifying
consulting specialties was agnostic to the specific billing
code used, thus minimizing the effect of regional variation
in billing practices on our results.

Table 2 Predictors of inpatient consultation among all admissions. These effect estimates adjust for patient-level factors and cluster patients
within hospitals in a marginal model. The measure of effect is presented as the rate ratio of an additional consultation as compared with the

reference group of each variable.

Variable Category Rate
ratio

Lower
95 %
CI

Upper
95 %
CI

Test of
difference

Patient characteristics Age (Ref = 66–70 years) 71–75 1.01 1.01 1.01 <0.0001
76–80 1.01 1.01 1.02 <0.0001
81–85 1.01 1.01 1.02 <0.0001
86–90 0.99 0.99 1.00 0.011
91–95 0.95 0.94 0.95 <0.0001
>95 0.89 0.88 0.91 <0.0001

Sex (Ref = Male) Female 0.98 0.98 0.98 <0.0001
Race (Ref = White) Black 1.03 1.02 1.04 <0.0001

Hispanic 1.04 1.01 1.07 0.002
Asian 1.08 1.06 1.11 <0.0001
Other 1.00 0.98 1.02 1.0

Medicaid dual-eligible Yes 0.96 0.96 0.97 <0.0001
Number of hospital discharges in the prior year
(Ref = 0)

1 0.98 0.98 0.98 <0.0001
2–3 0.96 0.96 0.97 <0.0001
>3 0.94 0.93 0.95 <0.0001

Elixhauser score in the prior year (Ref = less than 0) 0–10 0.99 0.98 0.99 <0.0001
10–20 0.98 0.98 0.99 <0.0001
>20 1.00 1.00 1.01 0.16

Died during this hospitalization Yes 1.19 1.18 1.20 <0.0001
Cost weight of the DRG (Ref = less than 1) 1–2 1.13 1.13 1.14 <0.0001

2–3 1.28 1.27 1.29 <0.0001
>3 1.48 1.47 1.50 <0.0001

Admitted to the ICU Yes 1.18 1.17 1.18 <0.0001
Length of stay (Ref = 1 day) 2–3 days 0.97 0.94 1.00 0.06

4–7 days 1.34 1.30 1.39 <0.0001
>7 days 1.99 1.92 2.06 <0.0001

Physician characteristics Specialty of admission (Ref = Medicine, generalist) Medicine, specialist 1.03 1.01 1.05 <0.0001
Surgery, specialist 1.05 1.04 1.07 <0.0001
Other 0.98 0.95 1.00 0.03

Hospital characteristics Average ICU use by hospital (% of total
admissions admitted to ICU) (Ref = <10 %)

10–20 % 1.02 0.98 1.06 0.47
20–30 % 1.01 0.97 1.05 0.93
>30 % 1.02 0.99 1.06 0.36

Teaching status (Ref = non-teaching Major teaching 0.98 0.95 1.01 0.31
Minor teaching 1.00 0.98 1.03 0.91

Type of ownership (Ref = Not-for-profit) For-profit 0.99 0.97 1.02 0.82
Government,
non-federal

0.94 0.91 0.97 <0.0001

Size (Ref = <100 beds) >250 beds 1.31 1.25 1.37 <0.0001
100–250 beds 1.25 1.20 1.30 <0.0001

Region (Ref = West) Midwest 1.01 0.98 1.04 0.89
Northeast 1.17 1.12 1.21 <0.0001
South 1.00 0.97 1.03 0.99

Rural versus urban (Ref = Urban) Rural 0.78 0.76 0.80 <0.0001
Critical access hospital (Ref = no) Yes 0.53 0.50 0.55 <0.0001
Average Elixhauser weight score by hospital
(Ref = <5)

5–5.9 1.03 0.98 1.08 0.33
6–6.9 1.07 1.03 1.12 0.0001
>7 1.12 1.08 1.18 <0.0001
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Our study also has several limitations. First, we were
not able to study outcomes associated with consultations.
Nonetheless, we believe the findings are an important
contribution, as so little is known about the frequency of
and variability in consultation nationally. The findings
suggest that variables not directly related to the clinical
condition of individual patients can explain much of the
difference in consultation density that we observed. Thus,
improving the use of inpatient consultation might repre-
sent an important opportunity to improve the value of
inpatient care. Second, we only examined the Medicare
population, and our results might not generalize to other
payers and age groups. Third, we used administrative
data, which lacks the nuances of clinical data. Fourth, it
is possible that unmeasured confounders might explain
some of our results. We took several steps to minimize
this potential impact through robust comorbidity adjust-
ment, by including ICU admission, individual admission-
level case mix, and inpatient mortality in our models, and
through performing stratified subgroup analyses on indi-
vidual DRGs. We also structured our model to account for
the clustering of hospitals within states.28,29 Finally, be-
cause we counted the number of consulting specialties,
our results likely represent a lower bound, as multiple
consultations may occur within a specialty (e.g., consult-
ing both an interventional cardiologist and an electrophys-
iologist), but we had no way to accurately distinguish
between cross-coverage within a new specialty and addi-
tional consultations. Further, we did not use evaluation
and management codes for consultation, as these expired
in 2009 and were used inconsistently in different regions
and specialties, reflecting variation in billing practices
rather than variation in consultation use.

CONCLUSIONS

We found that inpatient consultation affects the majority
of Medicare admissions in the United States, that there is
as much as a 3.6-fold difference across non-critical access
hospitals in the number of consultations used, and that this
variation is not entirely explained by patient characteris-
tics. These findings suggest that variation in consultation
use may contribute to national variation in costs among
U.S. hospitals. As all participants in the health care mar-
ketplace seek to control costs and increase value, closer
examination of inpatient processes may yield additional
opportunities to maximize the value of care, with inpatient
consultation emerging as a prime target.
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