
Comparison of Hospital Resource Use and Outcomes
Among Hospitalists, Primary Care Physicians,
and Other Generalists
Jennifer P. Stevens, MD, MS; David J. Nyweide, PhD; Sha Maresh, DrPH; Laura A. Hatfield, PhD;
Michael D. Howell, MD, MPH; Bruce E. Landon, MD, MBA, MSc

IMPORTANCE A physician’s prior experience caring for a patient may be associated with
patient outcomes and care patterns during and after hospitalization.

OBJECTIVE To examine differences in the use of health care resources and outcomes among
hospitalized patients cared for by hospitalists, their own primary care physicians (PCPs), or
other generalists.

DESIGN, SETTING, AND PARTICIPANTS This retrospective study analyzed admissions for the 20
most common medical diagnoses among elderly fee-for-service Medicare patients from
January 1 through December 31, 2013. Patients had at least 1 previous encounter with an
outpatient clinician within the 365 days before admission, and diagnoses were restricted to
the 20 most common diagnosis related groups. Data were collected from Medicare Parts A
and B claims data, and outcomes were analyzed from January 1, 2013, through January 31,
2014.

EXPOSURES Physician types included hospitalists, PCPs (ie, the physicians who provided a
plurality of ambulatory visits in the year preceding admission), or generalists (not the
patients’ PCPs).

MAIN OUTCOMES AND MEASURES Number of in-hospital specialist consultations, length of
stay, discharge site, all-cause 7- and 30-day readmission rates, and 30-day mortality.

RESULTS A total of 560 651 admissions were analyzed (41.9% men and 59.1% women; mean
[SD] age, 80 [8] years). Patients’ physicians were hospitalists in 59.7% of admissions; PCPs, in
14.2%; and other generalists, in 26.1%. Primary care physicians used consultations 3% more
(relative risk, 1.03; 95% CI, 1.02-1.05) and other generalists used consultations 6% more
(relative risk, 1.06; 95% CI, 1.05-1.07) than hospitalists. Lengths of stay were 12% longer
among patients cared for by PCPs (adjusted incidence rate ratio, 1.12; 95% CI, 1.11-1.13) and 6%
longer among those cared for by other generalists (adjusted incidence rate ratio, 1.06; 95%
CI, 1.05-1.07) compared with patients cared for by hospitalists. However, PCPs were more
likely to discharge patients home (adjusted odds ratio [AOR], 1.14; 95% CI, 1.11-1.17), whereas
other generalists were less likely to do so (AOR, 0.94; 95% CI, 0.92-0.96). Relative to
hospitalists, patients cared for by PCPs had similar readmission rates at 7 days (AOR, 0.98;
95% CI, 0.96-1.01) and 30 days (AOR, 1.02; 95% CI, 0.99-1.04), whereas other generalists’
readmission rates were greater than hospitalists’ rates at 7 (AOR, 1.05; 95% CI, 1.02-1.07) and
30 (AOR, 1.04; 95% CI, 1.03-1.06) days. Patients cared for by PCPs had lower 30-day
mortality than patients of hospitalists (AOR, 0.94; 95% CI, 0.91-0.97), whereas the mortality
rate of patients of other generalists was higher (AOR, 1.09; 95% CI, 1.07-1.12).

CONCLUSIONS AND RELEVANCE A PCP’s prior experience with a patient may be associated
with inpatient use of resources and patient outcomes. Patients cared for by their own PCP
had slightly longer lengths of stay and were more likely to be discharged home but also were
less likely to die within 30 days compared with those cared for by hospitalists or other
generalists.
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T hree dominant models of generalist care exist for adults
hospitalized for medical diagnoses in the United States.
For some patients, their primary care physician (PCP)

serves as the attending physician during a hospitalization. For
others, a hospitalist (a generalist physician who focuses pri-
marily on hospitalized patients) serves as the attending phy-
sician. Finally, some patients are cared for by a cross-
covering generalist who is neither the patient’s PCP nor a
hospitalist (eg, physicians in group practices may cover inpa-
tient admissions for the practice for a few weeks per year).
These practice patterns reflect trade-offs between familiarity
with the patient and expertise in hospital care. The associa-
tion between these trade-offs and patient outcomes has not
been extensively investigated.

Hospitalists now outnumber any other specialty of inter-
nal medicine, care for an increasing number of patients,1 and
care for patients in approximately 75% of US hospitals.2 The
hospitalist model has been studied extensively, but whether
hospitalists increase the overall value of care has been a mat-
ter of some debate. Prior research3-6 has demonstrated few dif-
ferences between hospitalists and other internists in inpa-
tient mortality and readmissions, although some studies3-6

have noted decreased lengths of stay among patients cared for
by hospitalists. Those studies, however, do not distinguish be-
tween patients cared for by their own PCPs and other cover-
ing physicians who may have little prior knowledge of the pa-
tient, thereby potentially masking the benefits of familiarity
with the patient. Moreover, most prior research focusing on
costs of care has been limited to care in the hospital and ex-
cludes the rest of the episode of care.4,6-8

In this context, we aimed to estimate differences in care and
outcomes of hospitalized patients cared for by different types
of generalists. We used a nationally representative sample of
Medicare beneficiaries hospitalized for the most common medi-
cal diagnoses in the United States and hypothesized that famil-
iarity with the patient would be associated with less use of spe-
cialty consultation and shorter length of stay. We were also
interested in differences in the likelihood of discharge to home
(vs postacute care), readmissions, and 30-day mortality.

Methods
Study Population
We studied medical admissions to acute care hospitals from
January 1 through December 31, 2013, in the 50 states and
Washington, DC, among a random 20% sample of continu-
ously enrolled fee-for-service Medicare beneficiaries 66 years
or older. To identify a relatively homogeneous population, we
restricted our population to patients admitted for the 20 most
common medical diagnosis related groups (DRGs) (including
related DRGs for conditions without complications, with com-
plications, or with major complications). We also restricted the
population to beneficiaries with at least 1 encounter with an
outpatient clinician in the 365 days before admission. Admis-
sions to federal hospitals and hospitals with fewer than 10
medical admissions in 2013 were excluded.9 Our study was ap-
proved by the institutional review board at the Beth Israel Dea-

coness Medical Center, Boston, Massachusetts, which waived
the requirements of informed consent and authorization for
disclosure of protected health information.

Types of Generalist Physician
Our primary exposure of interest was the type of generalist phy-
sician who cared for the patient in the hospital, including the pa-
tient’s PCP, a hospitalist, or other covering generalist physi-
cian. Werequiredthatthephysician of record(from PartAclaims)
bill for care in the Carrier (Part B) claims at least once during the
hospital stay. The physician was identified as a generalist and a
candidate for inclusion in the study if the most frequently iden-
tifiedspecialtyonclaimssubmittedbythatphysicianduring2013
was general practice, internal medicine, family medicine, or geri-
atrician. Patients cared for by a physician of record who was not
a generalist were excluded from the study.

We identified hospitalists by using previously estab-
lished methods based on the volume of inpatient claims per
year.1 We categorized claims billed by all generalist physi-
cians according to Current Procedural Terminology (CPT) codes
for care setting: ambulatory (CPT codes 99201-99205, 99211-
99215, and 99241-99245) or inpatient (CPT codes 99221-
99223, 99231-99233, and 99251-99255). We then defined a hos-
pitalist as a generalist physician who billed at least 20 claims
per year (equivalent to 100 per year given our 20% sample),
of which 90% or more were inpatient claims.

For each admission with a nonhospitalist generalist, the phy-
sician was defined as the patient’s PCP if that physician billed
for the plurality (the largest share) of the patient’s generalist am-
bulatory evaluation and management visits during the 12 months
preceding the admission. Any physician who was neither a hos-
pitalist nor a PCP was considered to be another generalist. The
same physician could be a PCP in one patient’s admission and
other generalist for a different patient’s admission, but hospi-
talists were always identified as hospitalists.

Outcomes
Inpatient Resource Use
We defined the number of consultations per admission as the
number of unique specialties billing during the hospitaliza-
tion minus 1 to account for the attending physician.10 Ser-

Key Points
Question Does the type of generalist physician caring for a
hospitalized patient—the patient’s primary care physician, a
hospitalist, or another covering outpatient generalist—affect
patient outcomes in and out of the hospital?

Findings In this cohort study of 560 651 admissions of Medicare
beneficiaries in 2013, patients cared for during a hospitalization by
their own primary care physicians had slightly longer lengths of
stay, were more likely to be discharged to home, and were less
likely to die within 30 days compared with those cared for by
hospitalists. Patients cared for by hospitalists had fewer specialty
consultations, all of which represented significant differences.

Meaning A physician’s prior experience with a patient may be
associated with resource use and patient outcomes in the hospital
and during the postdischarge period.
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vices delivered by emergency medicine physicians, diagnos-
tic radiologists, and pathologists were excluded from the count
of consultations because these services do not represent an in-
patient consultation.

Length of stay was defined as the date of discharge minus
the date of admission plus 1 so that each admission had a length
of stay of at least 1 day. Roughly 2% of admissions were trans-
fer admissions. Transfer admissions were excluded from con-
sultation and length-of-stay analyses.

Discharge Destination, Readmissions, and Mortality
Discharge destination was identified from the inpatient file. We
categorized discharge to home vs other destinations, which in-
clude postacute skilled nursing facilities and rehabilitation hos-
pitals. Readmissions were identified as admission to any hospi-
tal for any cause within 7 days or 30 days after discharge. Both
outcomes were restricted to the population who survived the in-
dex admission. Transfers in this population were considered part
of the index admission, with the 7- or 30-day readmission win-
dow starting from the discharge date of the transfer hospital-
ization. All-cause mortality, as identified from the Medicare Ben-
eficiary Summary File, included death during the hospitalization
and within 30 days after admission, excluding transfers.

Patient and Hospital Characteristics
Demographic information, including age (categorized in 5-year
increments), race/ethnicity (defined as black, Hispanic, non-
Hispanic white, Asian, and other), and sex were obtained from
the Medicare Beneficiary Summary File. We also identified
whetherthebeneficiarywasduallyeligibleforMedicareandMed-
icaid. We measured clinical comorbidities in the calendar year be-
foreadmissionusingtheCenterforMedicare&MedicaidServices
hierarchical condition categories (HCCs)11 and estimated the se-
verity of the current admission using the DRG family (of varying
complexities) weight as without complications, with complica-
tions, or with major complications. We also measured the month
of admission and whether it occurred on a weekend or
weekday.12,13 We identified patients admitted from a skilled nurs-
ing facility as an additional indicator of severity of illness.

Hospital characteristics obtained from the 2013 American
Hospital Association survey included critical access hospital sta-
tus, ownership (for-profit, not-for-profit, or government-owned
nonfederal), number of beds (fewer than 100, 100-249, or ≥250),
teaching status (major teaching [Council of Teaching Hospitals
members], minor teaching [any hospital with residents or medi-
cal students], or nonteaching), major geographic region (East,
West, South, or Midwest), and urban or rural location.14 We also
measured the tendency of a hospital to use resources (the mean
number of intensive care unit admissions in the previous year,
coded as quartiles10) and the hospital’s patient illness burden
(measured as mean Medicare patient HCC scores).

Statistical Analysis
Data were analyzed from January 1, 2013, through January 31,
2014. The reference group for the analyses was the hospital-
ist group. We compared patient characteristics across the
3 types of generalists using χ2 tests for categorical variables and
unpaired t tests for continuous variables, with P < .05 (2 sided)

indicating statistical significance. In multivariable models, we
used fixed effects for each DRG family and omitted variables
that were endogenous to the hospital stay. For the number of
inpatient consultations, we fit a Poisson regression model with
a log link, using generalized estimating equations to account
for correlation of patients within hospital (SAS code available
in eTable 1 in the Supplement). For length of stay, we fit a nega-
tive binominal regression model with a log link and the same
generalized estimating equation structure for clustering. To
analyze the binary outcomes (7- and 30-day readmission rates,
30-day mortality, and discharge destination), we used gener-
alized estimating equation models with logit link and bino-
mial distributions.

Weconductedseveralsensitivityanalyses.First,becausehos-
pitalists might have more experience with sicker patients, we
separately estimated the association between type of generalist
and outcomes stratified by the complexity of the admission, de-
finedbyDRGcomplexity,andstratifiedbytheoveralldiseasebur-
den of the patient, defined by HCC score calculated during the
prioryear.Second,tounderstandthecontributionofpriorpatient
knowledge to our results, we examined whether the same out-
patient physicians behaved differently with patients they knew
and patients they did not know by analyzing a subgroup of phy-
sicians who were PCPs for some patients and other generalists for
other patients and who cared for at least 5 patients in each role.
Third, because hospitals with different care models might vary
in other ways, we examined the association between generalist
physician type and outcomes of interest after stratifying hospi-
tals into quartiles based on the proportion of admissions cared
for by PCPs. Fourth, because hospitalists may be more skilled at
billing for patient care than PCPs or other generalists, we per-
formed a robustness check of our results by comparing our final
model, includingDRGfamilyandDRGseverity,withamodelwith
DRG family alone. Fifth, because we restricted our population to
the most common medical admissions that distinguished among
differentlevelsofseverityofthesamecondition(eg,withorwith-
out comorbidities or complications), we repeated our unadjusted
analyses using all medical admissions.

Results
We studied a total of 560 651 medicine admissions (59.1%
women and 41.9% men; mean [SD] age, 80 [8] years; 14.4%
nonwhite) to 4535 hospitals from January 1 to December 31,
2013. Patients were admitted by 80 727 different generalist phy-
sicians. Physicians were hospitalists in 59.7% of admissions,
PCPs in 14.2%, and other outpatient generalists in 26.1%. Of
physicians assigned as PCPs, 76.4% were other generalists for
separate admissions at some point in 2013. The median length
of stay was 5 days (interquartile range [IQR], 3-7 days); 28.5%
of admissions included an intensive care unit stay; and 10.6%
of patients died by 30 days after admission. Most admissions
were to hospitals with more than 250 beds, to nongovern-
ment and not-for-profit hospitals, and to hospitals in urban
areas. Patients cared for by each of the 3 physician types were
similar in demographic characteristics but differed by the clini-
cal characteristics of the admission, Medicaid dual-eligible sta-

Hospital Resource Use and Outcomes Among Generalist Physicians Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine Published online November 13, 2017 E3

© 2017 American Medical Association. All rights reserved.

Downloaded From:  on 11/13/2017



tus of the patient, and the features of the hospital (Table 1). For
example, patients cared for by hospitalists and other general-
ists were more likely to have intensive care unit admissions
(29.2% of all admissions for hospitalists, 25.6% for admis-
sions of PCPs, and 28.7% for admissions of other generalists;
P < .001) and to be admitted to large hospitals (54.2% of hos-
pitalists’ admissions, 45.4% of PCPs’ admissions, and 50.8%
of other generalists’ admissions; P < .001).

Inpatient Resource Use
After controlling for patient factors and clinical features of the
admissions, PCPs used specialty consultation at a slightly
higher rate than hospitalists (relative risk, 1.03; 95% CI, 1.02-
1.05; P < .001). Other generalists consulted with specialists 6%
more often than hospitalists (relative risk, 1.06; 95% CI, 1.05-
1.07; P < .001) (Table 2 and Figure; full model available in eTable
2 in the Supplement).

Median length of stay in the hospital was slightly longer for
patients treated by PCPs (5 days; IQR, 4-7 days) compared with

hospitalists (5 days; IQR, 3-7 days) and other generalists (5 days;
IQR, 3-7 days). The result was similar in magnitude in multivari-
able analyses for PCPs (adjusted incidence rate ratio for an addi-
tional day of hospitalization, 1.12; 95% CI, 1.11-1.13; P < .001) and
other generalists (adjusted incidence rate ratio for an additional
dayofhospitalization,1.06;95%CI,1.05-1.07;P < .001)compared
with the hospitalists (Figure and eTable 3 in the Supplement).

Discharge Destination, Readmissions, and Mortality
Primary care physicians were more likely to discharge pa-
tients home (68.5%) compared with hospitalists (64.0%) and
other generalists (62.1%; test of difference, P < .001). The ad-
justed odds ratios (AORs) were calculated for discharge des-
tination at 1.14 (95% CI, 1.11-1.17; P < .001) for PCPs and 0.94
(95% CI, 0.92-0.96; P < .001) for other generalists, with hos-
pitalists as the reference group. At 7 days, 11.1% of patients cared
for by PCPs were readmitted compared with 11.6% for hospi-
talists and 12.0% for other generalists. In adjusted analyses,
patients cared for initially by PCPs or hospitalists were read-

Table 1. Patient and Hospital Characteristics by Type of Admission

Characteristic

Admitting Physiciana

Hospitalists
(n = 334 692)

Patients’ PCPs
(n = 79 824)

Other Generalists
(n = 146 135)

Patient demographics

Age, mean (SD), y 80.3 (8.4) 81.0 (8.2) 80.3 (8.3)

Female 58.6 61.7 58.8

White 86.3 85.9 83.6

Hispanic 1.6 2.1 2.2

Black 9.1 9.5 10.9

Medicaid dual eligibility 27.1 25.0 30.4

Admissions

With ICU stay 29.2 25.6 28.7

Admitted on weekend 24.8 21.7 24.5

Admitted from SNF 7.4 5.5 9.4

HCC score, mean (SD)b 2.3 (2.1) 2.4 (2.0) 2.6 (2.2)

Hospital size, No. of beds

<100 14.5 19.5 17.6

100-249 31.3 35.1 31.6

≥250 54.2 45.4 50.8

Hospital case mix, HCC score, mean (SD)b 2.3 (0.8) 2.3 (1.0) 2.4 (0.9)

Hospital ownership

Government, nonfederal 10.2 13.1 11.9

Not-for-profit 75.7 67.7 70.3

For-profit 13.1 19.2 17.8

Other

Major teaching hospital, % 13.4 7.0 12.3

Minor teaching hospital, % 38.3 36.6 36.4

No. of ICU admissions per 100
admissions per year, mean (SD)

25.6 (25.3) 22.8 (27.1) 23.2 (25.6)

Critical access hospital, % 3.9 6.3 6.4

Region

Northeast 19.3 16.5 19.5

Midwest 21.9 30.6 28.2

South 42.6 43.8 39.4

West 16.1 9.2 12.9

Urban 80.0 71.1 78.2

Abbreviations: HCC, hierarchical
condition category; ICU, intensive
care unit; PCPs, primary care
providers; SNF, skilled nursing facility.
a Unless otherwise indicated, data are

expressed as percentage of
admissions. For test of differences,
P < .001 for all comparisons.

b Scores range from 0 to 6, with
higher scores indicating greater
predicted health care spending.
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mitted at the same rates at 7 days (AOR, 0.98; 95% CI, 0.96-
1.01; P = .31) and 30 days (AOR, 1.02; 95% CI, 0.99-1.04; P = .17)
but were more likely to be readmitted if cared for by other gen-
eralists at 7 days (AOR, 1.05; 95% CI, 1.02-1.07; P < .001) and
30 days (AOR, 1.04; 95% CI, 1.03-1.06; P < .001), with hospi-
talists as the reference group. Full models are available in
eTables 4 through 6 in the Supplement.

Patients cared for by PCPs had the lowest unadjusted 30-day
mortality among the 3 groups (PCPs, 8.6%; hospitalists, 10.8%;
and other generalists, 11.0%; test of difference, P < .001). These
findings persisted in adjusted analyses for PCPs (AOR, 0.94; 95%
CI, 0.91-0.97; P < .001) and other generalists (AOR, 1.09; 95% CI,
1.07-1.12; P < .001), with hospitalists as the reference group. Full
models are available in eTable 7 in the Supplement.

Sensitivity Analyses
In sensitivity analyses, the complexity of the admission (acuity
of the DRG) and patient disease burden (HCC scores) largely did
not modify the association of generalist type and resource use,
thelikelihoodofdischargingpatientshome,readmission,ormor-
tality (eTables 8 and 9 in the Supplement). For example, patients
caredforbyPCPshadthelowest30-daymortalityacrossall3phy-
sician groups at all quantiles of DRG complexity and patient co-
morbidities. We repeated our analyses after stratifying hospitals
into quartiles of PCP use to distinguish whether the care delivery
model of the hospital or the type of physician may lead to differ-
ences in patient outcomes. Our findings were consistent with our
overall findings.

In analyses restricted to nonhospitalist physicians who
were classified as the PCPs of some patients but not of others,
physicians treating their own patients ordered fewer consul-
tations, more frequently discharged patients home, and had
lower 30-day mortality than when they were caring for pa-
tients with whom they were less familiar (eTables 10 and 11 in

the Supplement). In analyses of an expanded population of all
medical admissions, results also remained unchanged.

Discussion
Our results suggest that longitudinal contact with a patient may
translate into meaningful differences in care patterns and pa-
tient outcomes.15,16 Prior research comparing hospitalists with

Figure. Rates of Care Patterns by Physician Type Adjusted for Patient
and Hospital Characteristics
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Table 2. Unadjusted and Adjusted Care Patterns and Patient Outcomes by Physician Typea

Pattern or Outcome
Summary Statistics by Physician Typeb Regression Result by Physician Type (95% CI)
Hospitalists Patients’ PCPs Other Generalists Hospitalists Patients’ PCPs Other Generalists

No. of inpatient
consultations per
admission, median (IQR)

1 (1-2) 1 (1-2) 1 (1-2) 1 [Reference] RR, 1.03 (1.02-1.05) RR, 1.06 (1.05-1.07)

P value NA NA NA NA <.001 <.001
Length of stay, median
(IQR), d

5 (3-7) 5 (4-7) 5 (3-7) 1 [Reference] IRR, 1.12 (1.11-1.13) IRR, 1.06 (1.05-1.07)

P value NA NA NA NA <.001 <.001
Discharge home vs to
nursing home or other
long-term care facility, %

64.0 68.5 62.1 1 [Reference] AOR, 1.14 (1.11-1.17) AOR, 0.94 (0.92-0.96)

P value NA NA NA NA <.001 <.001
Readmission at 7 d, % 11.6 11.1 12.0 1 [Reference] AOR, 0.98 (0.96-1.01) AOR, 1.05 (1.02-1.07)

P value NA NA NA NA .31 <.001
Readmission at 30 d, % 23.0 23.0 24.3 1 [Reference] AOR, 1.02 (0.99-1.04) AOR, 1.04 (1.03-1.06)

P value NA NA NA NA .17 <.001
Mortality at 30 d, % 10.8 8.6 11.0 1 [Reference] AOR, 0.94 (0.91-0.97) AOR, 1.09 (1.07-1.12)

P value NA NA NA NA <.001 <.001

Abbreviations: AOR, adjusted odds ratio; IQR, interquartile range; IRR,
incidence rate ratio; NA, not applicable; PCPs, primary care physicians; RR,
relative risk.
a Full models for adjusted analyses are available in eTables 2 to 7 in the

Supplement.

b For test of differences, P < .001 for all comparisons.
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other generalists has not distinguished between physicians
who were previously familiar with the patient and other cov-
ering generalists who might have less experience caring for hos-
pitalized patients (compared with hospitalists) and little knowl-
edge of the specific patient (compared with the patients’ PCPs).
We found that, although patients cared for in the hospital by
their own PCPs had slightly longer lengths of stay, they also
were more likely to be discharged home and had improved sur-
vival, even after controlling for differences in patient and hos-
pital characteristics. In contrast, patients cared for by physi-
cians with the least knowledge of the hospital and the patient
had more frequent specialty consultations and the highest rates
of readmission at 7 and 30 days, were the least likely to be dis-
charged home, and had the highest mortality at 30 days.

Since the hospitalist model was first introduced in the early
1990s, it has spread broadly in the United States. Hospitalists de-
velopexpertiseincomplex,hospital-levelcareandaremoreavail-
able at the patient’s bedside.17-19 Thus, many believed that hos-
pitalist care would be more efficient and lead to better outcomes,
which influenced growth of the care model.20 This model also re-
duced the need for office-based PCPs, who themselves had grow-
ing patient panels and increasing complexity of care in the out-
patientsetting,todevotetimetocaringfortheirpatientswhowere
hospitalized.21 Until now, the literature about hospitalist models
has demonstrated that expertise about hospital-level care has
translatedintoslightlydecreasedlengthofstayandraisedthepos-
sibility of improved outcomes. Each of those studies, however,
faced substantial limitations. For instance, although some stud-
ies were able to randomize patients to different models of care,
they were single-institution studies that were also limited by a
small number of hospitalists providing care in the hospitalist arm
of the study.3,5 Similarly, although Lindenauer et al4 compared
hospitalists with patients cared for by family physicians or inter-
nal medicine physicians across a much larger sample of hospitals,
they did not differentiate among nonhospitalist physicians based
on prior knowledge of the patient. Finally, Jungerwirth et al22

looked solely at the association of presence of hospitalists at in-
stitutions with risk-adjusted outcomes, risking ecological bias.

Although our primary outcome was not mortality, we did
find that physician characteristics were associated with 30-
day mortality, which, to the best of our knowledge, differs from
prior research in this area. Of the 3 groups of generalists, pa-
tients cared for by PCPs had the lowest mortality rates, whereas
patients cared for by other generalists had the highest rates.
Our study is the first to distinguish between these 2 different
types of outpatient physicians compared with hospitalists. Al-
though this finding persisted in multiple sensitivity analyses,
including stratified analyses that explored variation in pa-
tient severity of illness and in hospital care models, nonethe-
less, given the observational design of our study, unmea-
sured confounding might have contributed to these results.
Further research is needed to identify the mechanisms by
which PCPs achieve better outcomes, such as whether some
populations of patients with clinically complex conditions may
benefit from a new type of physician who can incorporate fa-
miliarity with the patient and the hospital.15

Our findings also suggest that engaging a patient’s PCP in
his or her hospital care may be an approach to increasing the

rates of discharge home, an outcome important to the patient
and the hospital system, without increasing the risk for read-
missions at 7 days. When elderly patients are discharged to
postacute care facilities, their likelihood of returning home de-
creases, which has substantial implications for quality of life
and spending in ensuing years.23,24

Our findings also show that patients cared for by other gen-
eralists—physicians who neither work primarily in a hospital
setting nor likely have longitudinal knowledge of the patient—
had the worst outcomes. Conceptually, this third group of phy-
sicians has less outpatient continuity with patients than
PCPs and less specialization in hospital-based care than
hospitalists.4,25 Our results show that patients cared for by
these physicians had worse readmission and mortality out-
comes relative to those cared for by hospitalists. We found that
most of the PCPs who cared for their own patients in the hos-
pital also cared for other patients, suggesting that at least some
of these physicians practice in group arrangements that in-
volve cross-coverage. Furthermore, our sensitivity analysis of
this group found that care patterns differed according to
whether the physician was that patient’s assigned PCP, sug-
gesting that familiarity with a patient over time is responsible
for some of the findings we observed. Our study suggests that
opportunities exist to clarify which types of outpatient prac-
tice coverage arrangements yield the highest benefits for in-
patient care and meaningful gains in patient outcomes.26,27

Limitations
Our study has several limitations. First, we studied older adults
enrolled in fee-for-service Medicare, and our findings may not
generalize to younger patients, other payers, or beneficiaries en-
rolled in Medicare Advantage. We note, however, that Medi-
care patients are responsible for 39% of hospitalizations
nationally.28 Second, we used administrative data. These data
lack the nuance and granularity of clinical data, which could con-
tain information, for example, about patient functional status.
Third, we relied on specialty designations on claims and cer-
tain procedural codes to further differentiate specialists from
nonhospitalists, which may misclassify some physicians. This
type of misclassification would bias our results toward the null
if specialists use fewer hospital resources. Fourth, some as-
pects of admissions attended by PCPs, hospitalists, and other
generalists were different in meaningful ways at the admission
and hospital levels. We attempted to control for these differ-
ences in our regression models, but unmeasured confounding
may have contributed to our results. Furthermore, our assign-
ment of physician type ignores care provided by resident phy-
sicians or advanced practice clinicians (eg, nurse practitioners
and physician assistants). Fifth, we used the discharge destina-
tion field from billing claims to identify patients discharged
home, but this variable may not always be accurate.29 Finally,
from our models examining inpatient subspecialty use and
length of stay, we excluded a small number of admissions in
which patients were transferred between hospitals. These hos-
pitalizations were included in the models for discharge desti-
nation and readmission rates, but because these patients were
unlikely to have access to their PCPs at their transfer hospital,
including these cases likely biased our results toward the null.
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Conclusions

Our results suggest that longitudinal contact with a
patient may translate into meaningful differences in

care patterns and patient outcomes. Novel models of
care that integrate PCPs who care for patients in the ambu-
latory setting with their patients’ hospital care may yield
substantial benefits in outcomes that are meaningful to
patients.

ARTICLE INFORMATION

Accepted for Publication: August 26, 2017.

Published Online: November 13, 2017.
doi:10.1001/jamainternmed.2017.5824

Author Affiliations: Center for Healthcare Delivery
Science, Beth Israel Deaconess Medical Center,
Boston, Massachusetts (Stevens, Landon); Division
for Pulmonary, Critical Care, and Sleep Medicine,
Department of Medicine, Beth Israel Deaconess
Medical Center, Boston, Massachusetts (Stevens);
Center for Medicare and Medicaid Innovation,
Centers for Medicare & Medicaid Services,
Baltimore, Maryland (Nyweide, Maresh);
Department of Health Care Policy, Harvard Medical
School, Boston, Massachusetts (Hatfield, Landon);
Center for Healthcare Delivery Science and
Innovation, University of Chicago, Chicago, Illinois
(Howell); Section of Pulmonary and Critical Care,
University of Chicago, Chicago, Illinois (Howell);
Division of General Medicine and Primary Care,
Beth Israel Deaconess Medical Center, Boston,
Massachusetts (Landon).

Author Contributions: Drs Nyweide and Maresh
had full access to all the data in the study and take
responsibility for the integrity of the data and the
accuracy of the data analysis.
Study concept and design: All authors.
Acquisition, analysis, or interpretation of data: All
authors.
Drafting of the manuscript: Stevens, Landon.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Stevens, Nyweide, Maresh,
Hatfield.
Administrative, technical, or material support:
Stevens, Maresh, Howell.
Study supervision: Howell, Landon.

Conflict of Interest Disclosures: None reported.

Funding/Support: This study was supported by
grant K08HS024288 from the Agency for
Healthcare Research and Quality (Dr Stevens) and
the Charles A. King Trust Postdoctoral Fellowship
Program (Dr Stevens).

Role of the Funder/Sponsor: The funding sources
had no role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Disclaimer: The content of this article is solely the
responsibility of the authors and does not represent
the official views or policies of the Agency for
Healthcare Research and Quality or the Centers for
Medicare & Medicaid Services.

REFERENCES

1. Kuo YF, Sharma G, Freeman JL, Goodwin JS.
Growth in the care of older patients by hospitalists
in the United States. N Engl J Med. 2009;360(11):
1102-1112.

2. Wachter RM, Goldman L. Zero to 50,000: the
20th anniversary of the hospitalist. N Engl J Med.
2016;375(11):1009-1011.

3. Meltzer D, Manning WG, Morrison J, et al. Effects
of physician experience on costs and outcomes on
an academic general medicine service: results of a
trial of hospitalists. Ann Intern Med. 2002;137(11):
866-874.

4. Lindenauer PK, Rothberg MB, Pekow PS,
Kenwood C, Benjamin EM, Auerbach AD. Outcomes
of care by hospitalists, general internists, and family
physicians. N Engl J Med. 2007;357(25):2589-2600.

5. Auerbach AD, Wachter RM, Katz P, Showstack J,
Baron RB, Goldman L. Implementation of a
voluntary hospitalist service at a community
teaching hospital: improved clinical efficiency and
patient outcomes. Ann Intern Med. 2002;137(11):
859-865.

6. Goodwin JS, Lin YL, Singh S, Kuo YF. Variation in
length of stay and outcomes among hospitalized
patients attributable to hospitals and hospitalists.
J Gen Intern Med. 2013;28(3):370-376.

7. Wachter RM, Pantilat SZ. The “continuity visit”
and the hospitalist model of care. Dis Mon. 2002;
48(4):267-272.

8. Kuo YF, Goodwin JS. Effect of hospitalists on
length of stay in the Medicare population: variation
according to hospital and patient characteristics.
J Am Geriatr Soc. 2010;58(9):1649-1657.

9. Kochanek KD, Xu J, Murphy SL, Miniño AM,
Kung HC. Deaths: final data for 2009. Natl Vital Stat
Rep. 2011;60(3):1-116.

10. Stevens JP, Nyweide D, Maresh S, et al.
Variation in inpatient consultation among older
adults in the United States. J Gen Intern Med. 2015;
30(7):992-999.

11. Li P, Kim MM, Doshi JA. Comparison of the
performance of the CMS hierarchical condition
category (CMS-HCC) risk adjuster with the Charlson
and Elixhauser comorbidity measures in predicting
mortality. BMC Health Serv Res. 2010;10:245.

12. Sheehy AM, Graf B, Gangireddy S, et al.
Hospitalized but not admitted: characteristics of
patients with “observation status” at an academic
medical center. JAMA Intern Med. 2013;173(21):
1991-1998.

13. Sheehy AM, Graf BK, Gangireddy S, Formisano
R, Jacobs EA. “Observation status” for hospitalized
patients: implications of a proposed Medicare rules
change. JAMA Intern Med. 2013;173(21):2004-2006.

14. Rural Health Research Center. RUCA data.
Version 1.1: categorization D. http://depts
.washington.edu/uwruca/ruca-download.php.
Accessed April 15, 2016.

15. Meltzer DO, Ruhnke GW. Redesigning care for
patients at increased hospitalization risk: the
Comprehensive Care Physician model. Health Aff
(Millwood). 2014;33(5):770-777.

16. Cohen DI, Breslau D, Porter DK, et al. The cost
implications of academic group practice:
a randomized controlled trial. N Engl J Med. 1986;
314(24):1553-1557.

17. Kuo YF, Goodwin JS. Association of hospitalist
care with medical utilization after discharge:
evidence of cost shift from a cohort study. Ann
Intern Med. 2011;155(3):152-159.

18. Wray CM, Flores A, Padula WV, Prochaska MT,
Meltzer DO, Arora VM. Measuring patient
experiences on hospitalist and teaching services:
patient responses to a 30-day postdischarge
questionnaire. J Hosp Med. 2016;11(2):99-104.

19. Meltzer D. Hospitalists and costs. J Hosp Med.
2010;5(3):125-126.

20. Wachter RM, Goldman L. The emerging role of
“hospitalists” in the American health care system.
N Engl J Med. 1996;335(7):514-517.

21. Meltzer DO, Chung JWUS. US trends in
hospitalization and generalist physician workforce
and the emergence of hospitalists. J Gen Intern Med.
2010;25(5):453-459.

22. Jungerwirth R, Wheeler SB, Paul JE.
Association of hospitalist presence and
hospital-level outcome measures among Medicare
patients. J Hosp Med. 2014;9(1):1-6.

23. Gill TM, Gahbauer EA, Han L, Allore HG.
Functional trajectories in older persons admitted to
a nursing home with disability after an acute
hospitalization. J Am Geriatr Soc. 2009;57(2):195-
201.

24. Lewis MA, Cretin S, Kane RL. The natural
history of nursing home patients. Gerontologist.
1985;25(4):382-388.

25. Rifkin WD, Conner D, Silver A, Eichorn A.
Comparison of processes and outcomes of
pneumonia care between hospitalists and
community-based primary care physicians. Mayo
Clin Proc. 2002;77(10):1053-1058.

26. Meltzer DO. Hospitalists and primary care.
J Gen Intern Med. 2015;30(5):541-542.

27. Gunderman R. Hospitalists and the decline of
comprehensive care. N Engl J Med. 2016;375(11):
1011-1013.

28. Project HCaU. Overview of hospital stays in the
United States, 2012. Statistical brief 180.
https://www.hcup-us.ahrq.gov/reports/statbriefs
/sb180-Hospitalizations-United-States-2012.jsp.
Published October 2014. Accessed August 26,
2016.

29. Kahn JM, Iwashyna TJ. Accuracy of the
discharge destination field in administrative data
for identifying transfer to a long-term acute care
hospital. BMC Res Notes. 2010;3:205.

Hospital Resource Use and Outcomes Among Generalist Physicians Original Investigation Research

jamainternalmedicine.com (Reprinted) JAMA Internal Medicine Published online November 13, 2017 E7

© 2017 American Medical Association. All rights reserved.

Downloaded From:  on 11/13/2017


