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BACKGROUND: Since the introduction of the prospective
payment system in 1983, U.S. hospitals have been finan-
cially incentivized to reduce inpatient length of stay, and
average length of stay has shortened dramatically.
OBJECTIVE: The purpose of this study was to determine
whether short length of stay is associated with worse
patient outcomes.

DESIGN: We used a quasi-experimental design to com-
pare the outcomes of admissions assigned to physicians
with short versus long length-of-stay tendencies. We used
each physician’s mean length of stay to define their length
of stay tendency. We then compared the outcomes of
admissions assigned to physicians with short versus long
length-of-stay tendencies in propensity score-matched
and adjusted analyses using mixed-effects and condition-
al logistic regression models.

PATIENTS: The study included all admissions for 10
common diagnoses among patients admitted to the med-
ical teaching service of an urban academic hospital from
7/1/2002 through 6/30/2008.

MAIN MEASURE: The primary outcome was 30-day
mortality.

RESULTS: We examined 12,341 admissions among 79
physicians. After propensity score matching, admission
groups were similar with respect to all demographic and
clinical characteristics. Admissions of patients receiving
care from short length-of-stay physicians were associated
with significantly increased risk of 30-day mortality in
adjusted (OR 1.43, 95 % CI: 1.11-1.85), propensity
score-matched (OR 1.33, 95 % CI: 1.08-1.63), and
matched and adjusted analyses (OR 1.36, 95 % CI:
0.98-1.90).

CONCLUSIONS: Policies that incentivize short length of
stay may lead to worse patient outcomes. The financial
benefits of shortening inpatient length of stay should be
weighed against the potential harm to patients.
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INTRODUCTION

Since the introduction of the prospective payment system
(PPS) in 1983, hospitals in the U.S. have been financially
incentivized to shorten inpatient length of stay (LOS).! As
facilities have experimented with methods to reduce inpatient
LOS, mean LOS for patients hospitalized in the U.S. has fallen
dramatically.”* However, it is unclear whether reducing LOS
adversely affects patient outcomes, such as mortality. Given
the financial pressures on hospitals to shorten LOS, it is
possible that some patients may be discharged too early, and
that premature discharge is associated with poorer patient
outcomes. To evaluate the PPS, it is essential to examine the
effect of short LOS on patient outcomes.

The PPS was introduced by the federal government in 1983
in order to offer financial incentives to hospitals for providing
more efficient care. Under the PPS, hospitals are reimbursed a
predetermined amount for an episode of inpatient care. Each
patient is assigned a diagnosis-related group (DRG) based on
clinical information, and the hospital is paid a flat rate for each
DRG, regardless of actual services provided. Because hospi-
tals are reimbursed at a fixed rate, lower cost of care (e.g., short
LOS) tends to be more profitable, and higher cost of care (e.g.,
long LOS) less profitable. Partially as a result of the PPS,
average LOS for hospitalizations has been reduced dramati-
cally. In 1980, average LOS was 7.3 days, with 30 % of
patients hospitalized for 8 days or more. In 2003, average
LOS was 4.3 days, with only 16 % of patients staying 8 days
or more. Over the same period, the percentage of inpatients
staying for 3 days or less increased from 41 % to 57 %.*"
Moreover, these reductions in LOS occurred despite a signif-
icant increase in the mean age of hospitalized patients.”

Although the goal of the PPS is to reduce costs associated
with inpatient hospitalizations, it is unclear whether shorter
LOS has the unintended consequence of poorer patient out-
comes. Itis possible that some patients are discharged from the
hospital too soon, leading to the occurrence of adverse events.
The impact of shorter LOS on outcomes is a critical factor in
evaluating the PPS, and more specifically with regard to
policies that incentivize short LOS.>”” If such policies are
associated with worse patient outcomes, the potential



JGIM Southern and Amsten: Risks of Short Length of Stay 713

associated cost savings must be weighed against the possible
harm to patients.

In one study, short LOS was associated with an
increased risk of readmission,® and in another it was
linked to an increased risk of mortality in patients
admitted with acute pulmonary embolism.® Other stud-
ies, however, failed to find harm associated with short
LOS in patients admitted for acute myocardial infarc-
tion” or coronary artery bypass graft surgery (CABG),"
and in Medicare recipients.” Thus, although some
authors have suggested that there is a “moral minimum”
for LOS,'" there is little convincing evidence that short
LOS worsens patient outcomes.

Previous attempts to examine associations between
LOS and patient outcomes have generally been con-
founded by patient-level factors.>**'* In particular, be-
cause LOS is closely associated with disease severity,
patients with shorter LOS are, on average, less severely
ill than patients with longer hospitalizations. Observa-
tional studies comparing outcomes between the two
groups are thus biased toward finding better outcomes
for short LOS patients. As such, observational research
may fail to reveal the true harm of reducing LOS,
largely as a result of patient-level confounding caused
by selection bias.

To address the threat of confounding, we used a unique
study design that focused on physician LOS tendencies as a
grouped treatment variable.'> Our objective was to examine
outcomes of inpatients assigned to short versus long LOS
physicians. We hypothesized that patients under the care of
short LOS physicians were at increased risk of 30-day
mortality.

METHODS
Study Setting

Weiler Hospital is a 381-bed facility that is one of three
hospitals comprising Montefiore Medical Center, the primary
teaching site of the Albert Einstein College of Medicine of
Yeshiva University in New York City.

Study Design

We used a quasi-experimental design to take advantage
of a naturally occurring experiment at Weiler Hospital.
In this setting, patients are assigned to one of six
identical teams at the time of admission by the admit-
ting resident. In our study, patients assigned to non-
teaching teams were excluded. Although teaching team
assignment appears random, because allocation is not
concealed, we considered this a quasi-experimental de-
sign.'>'* Eighteen hospitalist and 61 non-hospitalist

faculty serve as ward teaching attending physicians,
and are assigned to teaching teams in one-month blocks.
Because we hypothesized that premature discharge
might cause harm among patients under the care of
short LOS physicians, we attributed each admission to
the discharging attending physician, whom we assumed
was the final arbiter of the decision to discharge.

To address the threat of confounding wherein patients
assigned to short LOS physicians might be less sick
than those assigned to long LOS physicians, we per-
formed both mixed-effects logistic regression modeling,
adjusting for patient- and physician-level covariates as-
sociated with the two outcomes, and propensity score
matching of admission groups.

Study Population

We examined admissions records for patients with 10
common conditions who were admitted to Weiler Hos-
pital’s general medical teaching service from 7/1/2002
through 6/30/2008. The 10 conditions were the most
common reasons for hospitalization at the Weiler Hos-
pital medical service during that period of time (conges-
tive heart failure, acute myocardial infarction, chest
pain/other coronary, pneumonia, asthma/COPD, diabetes,
arrhythmia, sepsis, gastrointestinal bleeding, and HIV).
Because we suspected that attending physicians might
behave differently with their established patients in ways
that could confound our analysis, we excluded inpatients
who had had prior contact with the attending physician
to whose team they were assigned. In addition, because
many patients had more than one admission during the
study period, we use the term admission rather than
patient to describe our unit of analysis. In order to use
all available data, we chose to include all admissions for
each patient and to model the clustering of multiple
admissions per patient rather than to randomly select a
single admission for each patient.

Outcome Measures

The primary outcome, 30-day mortality, was calculated
from the date of admission. We also examined each
admission’s disposition at discharge, which was classi-
fied in one of three categories: home (self-care), home
care, or skilled nursing facility. Mortality and other
admission-level data (described below) were extracted
from Montefiore’s clinical information system (CIS) us-
ing the Clinical Looking Glass” tool."” These data were
merged with the Social Security Death Index, which
allowed extraction of mortality after discharge.
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Major Independent Variable

Given the likelihood that short LOS patients are less sick than
long LOS patients, we were unable to examine unbiased
associations between LOS and outcomes by means of tradi-
tional observational studies. To eliminate bias, we introduced a
grouped treatment variable, physician LOS tendency. Our
major independent variable, therefore, was the LOS tendency
of the attending physician to whom the admission was
assigned.

First, in order to moderate the disproportionate effect of a
single LOS outlier in terms of a physician’s LOS tendency,
LOS was truncated to the mean plus 3 standard deviation
(22 days). Next, we calculated mean LOS for each physician
during the study period in order to define each physicians’s
LOS tendency. Each physician was designated as either a short
LOS physician or a long LOS physician, with the division
defined by the median LOS for all physicians. We then created
two admission groups (long LOS and short LOS), defined
according to the physician to whom the admission had been
assigned.

Admission-Level Covariates

We examined the following patient-level covariates for each
admission: age, sex, race/ethnicity, insurance (categorized as
Medicare, Medicaid, commercial, or self-pay), and primary
discharge diagnosis from the current admission.

We also included two common comorbidity indices: the
Charlson comorbidity score'®'” and the number of Elixhauser
comorbidities.'® Albumin and creatinine values were also used
as surrogates for overall illness severity.'**'** In addition, we
calculated the Laboratory-based Acute Physiology Score
(LAPS) to measure the severity of illness.”**

To create diagnostic variables, each admission’s primary
ICD-9 code was classified using the Healthcare Cost and
Utilization Project database.”® For this analysis, we included
patients admitted with any of the 10 most frequent reasons for
hospitalization at Weiler hospital (congestive heart failure,
myocardial infarction, chest pain/other coronary, pneumonia,
asthma/COPD, diabetes, arrhythmia, sepsis, gastrointestinal
bleeding, and HIV). To adjust for potential differences in
mix of diagnoses between the long and short LOS patient
populations, we included these diagnostic variables in our
adjustment and propensity score models.

To address the threat that a temporal trend might confound
our analysis, we included study-year variables in our adjust-
ment and propensity score models.

Physician-Level Covariates

To determine any similarities between short LOS and long
LOS physicians, and to adjust for physician characteristics, we

examined several covariates for each physician. Physician
inpatient experience was measured by calculating the total
number of admissions for each physician over the study peri-
od. Other physician-level covariates included hospitalist/non-
hospitalist status, years of licensure, and number of years since
graduation. We also classified each physician’s medical school
as U.S. or international. Date of New York State licensure,
medical school, and year of medical school graduation were
obtained from the New York State Physician Profile website.?’”

Propensity Score-Matched Admission Groups

Because of differences in admissions assigned to short versus
long LOS physicians with respect to certain covariates, we
performed propensity score-matched analysis to further reduce
the threat of confounding. First, using all admissions, we
calculated a propensity score for the likelihood of being
assigned to a short LOS physician for each admission, using
a non-parsimonious logistic regression model.”*° The model
included demographic characteristics, lab values, measures of
comorbidity and severity, discharge diagnosis, and year of
admission.

One propensity score-matched short LOS admission was
selected for each admission assigned to a long LOS physician,
using a nearest neighbor greedy matching protocol without
replacement.”* To minimize matching bias, data were random-
ly sorted prior to matching. The matching protocol was re-
peated in sensitivity analyses, and associations between phy-
sician LOS tendency and mortality or readmission were esti-
mated after different random sorts.

Of the 12,341 admissions examined, 1,066 (8.6 %) were
missing an albumin value, and 35 (0.3 %) were missing a
creatinine value. The missing values were imputed at the
median for the study population (3.8 for albumin and 1.1 for
creatinine). Sensitivity analysis excluding discharges with im-
puted values did not change the estimated association between
physician LOS tendency and mortality or readmission.

Statistical Analysis

Admissions assigned to short and long LOS physicians were
first compared with respect to demographic characteristics,
type of insurance, laboratory values, comorbidity measures,
LAPS score, and discharge diagnosis, using t tests, Mann—
Whitney, or chi-squared tests, as appropriate. The proportion
of discharges to home (self-care), home care, and skilled
nursing facilities for admissions assigned to short versus long
LOS physicians was compared using chi-squared tests.

To assess the association between physician LOS tendency
and the dichotomous outcomes of 30-day mortality, we com-
pared rates between the two admission groups in univariate
analyses using chi-squared tests.
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Multivariate Analysis of Mortality. \To assess the independent
association between physician LOS tendency and mortality
using the actual unmatched admission groups, we constructed
mixed-effects logistic regression models, including a physician-
level random effect. We constructed both unadjusted and cova-
riate adjusted models. In these models, we adjusted for both the
patient-level and physician-level covariates described above and
for the propensity score. Variables were excluded from the
models if they were collinear with other independent variables.

Propensity Score-Matched Multivariate Analysis of Read-
mission and Mortality. We used propensity scored-matched

admission groups as an alternative method for examining the
independent association between LOS tendency and out-
comes, using conditional logistic regression models that in-
cluded a grouping variable identifying the matched pairs. We
did not adjust for patient-level covariates, as these were bal-
anced between the two propensity score-matched admission
groups. Because physician-level covariates were not included
in the propensity score model and were not balanced in the
matched admission groups, we constructed an additional set of
conditional logistic regression models adjusting for physician-
level characteristics in order to address the threat of physician-

level confounding. We excluded variables that were collinear
with other independent variables.

Stata/IC software version 10.0, (StataCorp, College Station,
TX, USA) was used for all statistical analysis and data man-
agement. The study was approved by the Montefiore institu-
tional review board.

RESULTS
Study Population

Of 14,585 admissions to the Weiler teaching service, 2,244
(15.4 %) had had previous contact with their admitting physician
and were excluded, leaving 12,341 admissions and 79 physi-
cians in the study population. The 40 physicians with the shortest
LOS were designated short LOS physicians (mean LOS: 3.71—
4.76 days), and the 39 physicians with the longest LOS were
designated long LOS physicians (mean LOS: 4.78-8.14 days).
A total of 8,759 admissions were assigned to short LOS physi-
cians and 3,582 to long LOS physicians. Patients assigned to
short LOS physicians were more likely to be black and male, and
had a higher mean Charlson score, more Elixhauser diagnoses,
lower mean albumin level, and lower mean LAPS (Table 1).

Table 1. Characteristics of admissions to Long LOS and Short LOS physicians

All patients Long LOS Short LOS
LOS range (days) 3.71-8.14 4.78-8.14 3.71-4.76
Number of admissions (n=12,341) (n=3,582) (n=8,759)
Number of physicians n=179) (n=39) (n=40) p value
Characteristic
Age 63.4 (17.1) 63.1 (17.2) 63.5 (17.0) 0.21
Male 5270 (42.7) 1477 (41.2) 3793 (43.3) 0.03
Race
White 2710 (22.0) 814 (22.7) 1896 (21.6) 0.19
Black 3749 (30.4) 1006 (28.1) 2743 (31.3) <0.001
Hispanic 4907 (39.8) 1449 (40.4) 3458 (39.5) 0.32
Other/Unknown 975 (7.9) 313 (8.7) 662 (7.6) 0.03
Insurance
Medicare 4742 (38.5) 1317 (36.9) 3425 (39.2) 0.02
Medicaid 5022 (40.8) 1465 (41.0) 3557 (40.7) 0.74
Commercial 2374 (19.3) 728 (20.4) 1646 (18.8) 0.05
Self 168 (1.4) 60 (1.7) 108 (1.2) 0.05
Charlson score 2.20 (2.02) 2.12 (2.00) 2.24 (2.03) <0.001
# Elixhauser diagnoses 2.79 (1.65) 2.67 (1.61) 2.85 (1.67) <0.001
Admission albumin* 3.74 (0.60) 3.77 (0.61) 3.73 (0.59) <0.001
Admission creatininef 1.1 (0.9-1.5) 1.1 (0.9-1.5) 1.1 (0.8-1.5) 0.005
LAPS{ score 252 (19.3) 26.3 (19.8) 24.7 (19.1) <0.001
Diagnoses,§No.(%)
CHF 2280 (18.5) 659 (18.4) 1621 (18.5) 0.89
Myocardial infarction 958 (7.7) 292 (8.1) 666 (7.6) 0.30
Chest pain/other coronary disease 2850 (23.1) 886 (24.7) 1964 (22.4) 0.006
Pneumonia 1196 (9.7) 365 (10.2) 831 (9.5) 0.23
Asthma/COPD 1604 (13.0) 426 (11.9) 1178 (13.4) 0.02
Diabetes 973 (7.9) 263 (7.3) 710 (8.1) 0.15
Arrythmia 831 (6.7) 238 (6.6) 593 (6.8) 0.80
Sepsis 784 (6.4) 203 (5.7) 581 (6.6) 0.05
Gastrointestinal bleeding 398 (3.2) 121 3.4) 277 (3.2) 0.54
HIV 467 (3.8) 129 (3.6) 338 (3.9) 0.50

Continuous variables reported as mean (standard deviation) and compared using t tests with unequal variances
Dichotomous variables reported as number (percent) and compared using chi-squared tests

Creatinine reported as median (interquartile range) and compared using Wilcoxon rank-sum

*9.2 % of discharges did not have an albumin value available and were imputed as normal

70.3 % of discharges did not have a creatinine value available and were imputed as normal

ZFLaboratory-based Acute Physiology Score

$The 10 most frequent diagnoses among medical inpatients during the study period
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Table 2. Characteristics of Long and Short LOS Physicians

Long LOS Short LOS p value
LOS Range (days) 4.78-8.14 3.71-4.76

(n=39) (n=40)
Number of admissions 203 (249) 478 (461) 0.002
Hospitalist 3(7.7) 15 (37.5) 0.002
Years licensed 18.9 (13.8) 8.1 (8.5) <0.001
Years since graduation 22.6 (14.5) 11.7 (8.8) <0.001
International graduation 6 (15.4) 7 (17.5) 0.80

Continuous variables reported as mean (standard deviation) and
compared using t tests with unequal variances

Dichotomous variables reported as number (percent) and compared
using chi-squared tests

Compared to long LOS physicians, short LOS physicians were
responsible for more total inpatients, were more likely to be
hospitalists, and had fewer years of licensure and years since
graduation (Table 2).

Table 3. Characteristics of propensity score-matched admissions to
Long LOS and Short LOS physicians

Long LOS Short LOS
LOS range 4.78-8.14  3.71-4.76
Number of admissions (n=3570)  (n=3570)
Number of physicians (n=39) (n=40) p value
Characteristic
Age 63.1 (17.2) 63.4(17.0) 0.84
Male 1473 (41.3) 1534 (43.0) 0.14
Race
White 810 (22.7) 799 (22.4)  0.75
Black 1004 (28.1) 1012 (28.3) 0.83
Hispanic 1444 (40.4) 1453 (40.7) 0.83
Other/unknown 312 (8.7) 306 (8.6) 0.80
Insurance
Medicare 1317 (36.9) 1347 (37.7) 0.46
Medicaid 1465 (41.0) 1438 (40.3) 0.51
Commercial 728 (20.4) 733 (20.5)  0.88
Self 60 (1.7) 52 (1.5) 0.45
Charlson score 2.12 (1.99) 2.17 (2.02) 0.24
# Elixhauser diagnoses 2.67 (1.61) 2.71(1.62) 0.29
Admission albumin* 3.77 (0.61) 3.77 (0.62) 0.32
Admission creatininet 1.1 (0.9-1.5) 1.1 (0.9-1.5) 0.05
LAPS} score 26.3 (19.8) 26.5(20.2) 093
Diagnoses,§ No.(%)
CHF 659 (18.5) 648 (18.1)  0.74
Myocardial infarction 291 (8.2) 301 (84) 0.67
Chest pain/other coronary disease 881 (24.7) 871 (24.4) 0.78
Pneumonia 365 (10.2) 378 (10.6) 0.61
Asthma/COPD 425 (11.9) 419 (11.7) 0.83
Diabetes 261 (7.3) 270 (7.6) 0.68
Arrythmia 238 (6.7) 231 (6.5) 0.74
Sepsis 203 (5.7) 197 (5.5) 0.76
Gastrointestinal bleeding 119 (3.3) 120 (3.4) 0.95
HIV 128 (3.6) 135(3.8) 0.66

Continuous variables reported as mean (standard deviation) and

compared using t-tests

Dichotomous variables reported as number (percent) and compared

using chi-squared tests

Creatinine reported as median (inter-quartile range) and compared

using Wilcoxon rank-sum

*9.2 % of discharges did not have an albumin value available and were

imputed as normal

70.3 % of discharges did not have a creatinine value available and were

imputed as normal

JfLaboratory-based Acute Physiology Score
SThe ten most frequent diagnoses among medical inpatients during the

study period

30-Day Mortality
Short- vs. Long-LOS Physicians

0.02 0.03 0.04 0.05

0.00 0.01

0 10 20 30
Days from Admission

Short-LOS Physicians ~———-—- Long-LOS Physicians

Figure 1. 30-day mortality for patients under the care of short
versus long LOS physicians in propensity score-matched cohorts

Propensity Score-Matched Admission Groups

Of 3,582 admissions assigned to long LOS physicians, pro-
pensity scores were calculated for 3,570, and these were
matched with 3,570 eligible admissions assigned to short
LOS physicians. After propensity score matching, admissions
for short and long LOS physicians were similar with respect to
age, sex, race/ethnicity, insurance type, admission albumin,
admission creatinine, Charlson score, number of Elixhauser
diagnoses, LAPS score, and discharge diagnosis (Table 3).
When we repeated the matching protocol after different ran-
dom sorts, the estimated associations between physician LOS
tendency and both mortality and readmission were unchanged.

Mortality

A comparison of the actual unmatched admission groups
shows 30-day mortality of 5.5 % (478 deaths) for admissions
assigned to short LOS physicians versus 4.3 % (153 deaths) for
admissions assigned to long LOS physicians (p=0.007). After

Table 4. Associations between Short LOS Physician Tendency and
30-Day Mortality

Model Mortality

OR (95 % CI)
Unadjusted 1.31 (1.07-1.60)
Propensity score- and covariate-adjusted* 1.43 (1.11-1.85)
Propensity score-matched 1.33 (1.08-1.63)
Propensity score-matchedt and covariate-adjustedf  1.36 (0.98-1.90)

*Adjusted for patient-level characteristics (propensity score, age, sex,
race/ethnicity, insurance, Charlson comorbidity score, Laboratory-
based Acute Physiology Score, and discharge diagnosis) and
physician-level characteristics (total number of admissions, hospitalist
vs. non-hospitalist, years licensed)

#Propensity score model includes patient-level characteristics (propen-
sity score, age, sex, race/ethnicity, insurance, Charlson comorbidity
score, Laboratory-based Acute Physiology Score, number of Elixhauser
diagnoses, discharge diagnosis, and year of admission)

JAdjusted for physician-level characteristics (total number of admis-
sions, hospitalist vs. non-hospitalist, years licensed)
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Patient Dispositions for Short vs. Long LOS Physicians

62.5% 1389

Proportion of Discharges

17.5% 17.5%

o - .

Home Selfcare Homecare SNF

I short LOS MD

12.0% 12.3%

Long LOS MD |

Figure 2. Discharge dispositions for short vs. long LOS physicians

adjusting for propensity score and patient- and physician-level
covariates, physician short LOS tendency remained signifi-
cantly associated with increased risk of 30-day mortality
(OR,4=1.43, 95 % CI 1.11-1.85). In propensity score-
matched analyses, physician short LOS tendency was associ-
ated with increased risk of 30-day mortality (OR paecheq=1.33,
95 % CI: 1.08-1.63, Fig. 1), which remained higher after
adjusting for physician-level covariates (ORpatched/agi=1-36,

95 % CI: 0.98-1.90). These results are summarized in Table 4.

Disposition

Admissions assigned to short versus long LOS physicians
were similarly likely to be discharged home for self-care
(61.8 % vs. 62.5 %), with home care services (17.5 % vs.
17.5 %), or to skilled nursing facilities (12.3 % vs. 12.0 %, all
differences not significant, Figs. 1 and 2).

DISCUSSION

In a large, carefully controlled retrospective study of 12,341
inpatients at an urban academic medical center, we found that
care by a physician with a tendency toward short LOS was
associated with a significantly increased risk of death within
30 days. Our findings suggest that a close examination of
policies incentivizing short inpatient LOS is warranted. Be-
cause policies designed to shorten LOS are aimed at reducing
costs associated with inpatient care, the cost savings must be
weighed against the potential for worse patient outcomes.

A recent report by Romley et al. found lower rates of
inpatient mortality among hospitals that spent more on inpa-
tient care versus hospitals that spent less.>’ Although evidence
suggests that greater overall healthcare spending in the United
States does not lead to improved outcomes,’*> Romley et al.
suggest that increased spending in one arena, the acute care
(inpatient) setting, may lead to an improvement in outcomes
among patients. Our findings support the hypothesis that

increased intensity and/or duration of inpatient care can result
in improved patient outcomes.

Our results may also help to explain some of the conflicting
results in studies of hospitalist models of inpatient care. In order
to shorten LOS, many hospitals employ hospitalists to care for
inpatients in medical'>'***~° and pediatric®” " services. Some
authors have reported a reduction in mortality rates associated
with hospitalist care and have suggested that physician inpa-
tient specialization might be beneficial to patients,' >
whereas other research has failed to identify a benefit.'***¢
Our finding that physician tendency toward short LOS, after
adjusting for other physician characteristics including hospi-
talist care, is associated with worse patient outcomes suggests
that the potential benefits of hospitalist care (i.e., inpa-
tient specialization) may be offset by the harms associ-
ated with shorter LOS.

Despite the strengths of our study, there were some
limitations. Because the study was observational in na-
ture, we may not have been able to measure all of the
differences between admission groups or between short
LOS and long LOS physicians, and there may have been
residual patient- or physician-level confounding. To min-
imize this possibility, we used both logistic regression
and propensity score matching to address confounding,
and we obtained adjustment variables from a wide range
of patient- and physician-level domains. Results were
similar between methods, suggesting that residual con-
founding was minimal. In addition, we were not able to
examine readmission as an outcome, as we were unable
to assess readmissions to other hospitals. Also, because
our outcome measure was linked to the Social Security
Death Index, only patients with a Social Security number
were included. Finally, this was a single-center study, and
the results may not be generalizable.

In conclusion, we found that care by physicians with short
LOS tendencies was associated with significantly increased
risk of 30-day mortality, suggesting that policies incentiviz-
ing short LOS may lead to worse patient outcomes. The cost
savings associated with such policies must be weighed
against the potential harm to patients that may occur as a
result.
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