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T he specialty of hospital medicine has undergone remarkable 
growth since the term “hospitalist” was introduced.1 The pri-
mary catalyst for the creation of many hospital medicine pro-

grams in the 1990s was operational; many hospitals were faced with the 
need to reduce length of stay (LOS) and total cost in order to maintain 
robust operating margins under a diagnosis-related group (DRG)-based 
reimbursement system. During this time, many hospitals found them-
selves maintaining a mixture of attending structures under their roofs, 
with some of their patients being attended by hospitalists, and others be-
ing attended by a “traditional” non-hospitalist (NH). Concurrently, due 
to the operating expenses involved in maintaining hospitalist programs, 
many hospital medicine program leaders were being asked to demon-
strate their “value” to the hospital in which they were serving. As the 
value equation at the time was primarily related to cost and efficiency, a 
multitude of observational studies were published comparing these met-
rics between hospitalists and NHs.2-21

Although the catalysts for continued growth of the field have changed 
over time (including resident work-hour restrictions and the need for 
quality and safety physicians), hospital medicine programs are still ex-
pected to yield a return on investment for LOS and cost. For this purpose, 
it is vital to have a robust “benchmark” from which a hospitalist program’s 
efficiency and cost-reducing abilities can be evaluated. The purpose of 
this study is to perform a meta-analysis of published manuscripts to date, 
comparing overall mean differences in LOS and cost between hospitalists 
and NHs.

METHODS
Search Methodology and Inclusion/Exclusion Criteria

The Medline/PubMed database was searched for all relevant articles 
published in English through February 28, 2011, using the following key 
words: “hospitalists” AND “length of stay” OR “cost” OR “outcomes.” In-
clusion criteria comprised all adult prospective or retrospective studies that 
directly compared mean LOS or cost between a hospitalist group and an 
NH comparator group. Study definitions for hospitalist and NH compara-

tor groups are further detailed in 
table 1. Exclusion criteria in-
cluded pediatric hospitalist stud-
ies, review articles, letters to the 
editors, and case reports.
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missing data.

Data Synthesis: We used a random-effects model.

Results: A total of 502 abstracts were initially 
identified and 17 studies of 137,561 patients 
were included in the final analysis. LOS was 
significantly shorter in the hospitalist group 
compared with the non-hospitalist group, with a 
mean difference of –0.44 days (95% confidence 
interval [CI] –0.68 to –0.20, P <.001). In studies that 
compared a (non-resident) hospitalist service with 
a (non-resident) non-hospitalist service, LOS was 
also significantly shorter in the hospitalist group 
(mean difference –0.69 days [95% CI –0.93 to 
–0.46, P <.001]). Cost was not found to be signifi-
cantly different (11 studies). There was significant 
heterogeneity between studies and we found no 
evidence of publication bias.

Conclusions: Despite its limitations, our analysis 
supports the conclusion that hospitalists signifi-
cantly reduce LOS without increasing costs. These 
findings can be used to define and measure ex-
pectations of performance for hospital medicine 
groups.
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Definitions
Different definitions of hospitalist were used in the included 

studies, ranging from membership in the Society of Hospital 
Medicine, to physicians (family medicine physicians working a 
specific percentage of time caring for inpatients, ranging from 
25% to 100%). Comparator group included primary care physi-
cians, family medicine teaching, NHs, and private physicians. 

The studies were categorized according to whether the at-
tending physicians did or did not supervise residents. Resident 
services (either hospitalist or NH) were those patient care ser-
vices in which the attending physician cared for the patient in 
conjunction with a resident in training.

Data Extraction
All abstracts identified by the search were independently 

reviewed by 2 investigators (J-SR and JS), who determined the 
list of included articles by consensus. The full manuscripts of 
all included articles were then reviewed by a third indepen-
dent investigator (EF) to confirm they met the inclusion cri-
teria. Bibliographies of each eligible study were examined to 
identify any additional relevant references that might not have 
been captured in the Medline search. After the final selection, 
data were extracted by 2 independent reviewers (J-SR and JR).

For studies with incompletely published data (eg, did not 
publish the mean AND standard deviation for LOS or cost 
in BOTH the hospitalist and NH groups), the authors were 
contacted to determine if the required information was avail-
able. For those able to be contacted and with available infor-
mation, they were included. Otherwise the data could not be 
included in the meta-analysis, but the study information is 
qualitatively discussed separately.

One study (Carek et al) had 3 distinct subgroups: 1) non-
resident hospitalist group, 2) resident NH group, and 3) non-
resident NH group. We therefore included the appropriate 
subgroups in the following analyses: group 1 versus group 3, 
and group 1 versus group 2.

Data Synthesis
The outcomes LOS and cost from each study are presented 

as unadjusted mean differences between hospitalist and NH 

groups. To account for significant differ-
ences between studies (clinical settings, 
patient characteristics, dates, definition 
of hospitalist), we used a random-effects 
model with inverse variance tau method 
for weighting. To assess for heterogeneity 
we used a funnel plot, and I2 index (de-
rived for the standard Q index), with a 
value of 25% or less, suggesting low het-
erogeneity.2 Publication bias was assessed 

using weighted least squares Egger's test, and the Trim and Fill 
method.22,23 Data was analyzed using the MIX software 2.0.24

RESULTS
Study Inclusion and Description

The Medline search yielded 502 abstracts, all of which were 
independently reviewed (by J-SR and JS); 44 articles were 
deemed eligible by consensus. After full manuscript reviews (by 
EF), there were 12 additional articles excluded (no outcomes of 
interest or no comparisons between hospitalists and NHs), re-
sulting in 32 studies for the final analysis (Appendix A). Of the 
32 studies, 15 had complete data available (eg, mean and stan-
dard deviation for LOS or cost, for both groups.3-6,14,16-19,21,25-29 
For 2 additional studies, the additional required information 
was available from the first author.15,30 For the remaining 15, 
the authors were either unable to be contacted, or did not have 
the required information available.2,7-13,20,31-36

The 17 included articles are outlined in table 1. Study 
year ranged from 1998 to 2010, all but 4 were of retrospec-
tive design,6,21,26,27 and 11 were from academic medical cen-
ters. Study duration varied from 6 months to 5 years. Most 
patient groups analyzed were general hospitalized inpatients, 
although some studies focused on specific diagnoses, including 
heart failure, pneumonia, hip fracture, and gastrointestinal 
bleeding (Table 1).

Outcome Length of Stay 
A total of 137,561 patients from 17 studies were included 

in the meta-analysis for mean LOS. LOS was significantly 
shorter in the hospitalist group compared with the NH group, 
with a mean difference of –0.44 days (95% confidence inter-
val [CI] –0.68 to –0.20, P <.001) (Figure 1). LOS was further 
analyzed between resident and non-resident services. In the 
8 studies that compared a (non-resident) hospitalist service 
with a (non-resident) NH service (102,684 patients), mean 
difference in LOS was also significantly shorter in the hos-
pitalist group (mean difference –0.69 days (95% CI –0.93 to 
–0.46, P <.001) (Figure 2; table 2).6,16,17,21,27,28,30 In the 5 stud-
ies that compared a resident hospitalist service with a resident 

Take-Away Points
In this comprehensive meta-analysis of published studies to date, overall we found a 
significantly shorter length of stay of –0.44 days among hospitalists compared with non-
hospitalists, with no significant difference in cost of care.

n	 This reduction in LOS was most pronounced when non-resident hospitalists were 
compared with non-resident non-hospitalist services (–0.69 days).

n	 There was significant heterogeneity between studies but no evidence of publication 
bias.

n	 Our study findings can be used to serve as a benchmark for expectations for medical 
centers employing hospitalists.
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n Table 1. Description of 17 Studies Entered Into Meta-analysis3-6,14-19,21,25-30

Author, year Setting, patients, timeline Comparison 
Group

Hospitalist Time 
Inpatients (%) 

Hospitalist
(N, LOS, Cost)

Comparator Outcomes
(N, LOS, Cost)

Diamond,5 1998 CTH,a Northeast US
General inpatients

12 months

PCP 50-100 1620
6.33 (6.7)

5258 (6347)

1679
8.75 (9.35)
6275 (8652)

Craig,3 1999 Kaiser Permanente, CA
General inpatients, 36 months

Internist 50-100 1020
3.3 (0.03)

1092
3.7 (0.03)

Davis,4 2000 Tertiary care center,
Rural health care system, MI

General inpatients, 12 months

Internist >25 443
4.1 (3)

1681
5.5 (4.9)

Rifkin,19 2002 Tertiary care center, NY
CAP, 12 months

PCP 100 270
5.9 (2.7)

4270 (2742)

185
7 (2.99)

4674 (3009)

Tingle,25 2001 CTH,a TX
General inpatients, 15 months

FMT Unclear 355
5.4 (3.8)

11,638 (9884)

174
4.13 (2.8)

12,218 (11,022)

Meltzer,15 2002 Academic center, Chicago
General inpatients, 24 months

NH 100 1613
4.9 (6.2)

8983 (14,945)

4898
5.11 (6.06)

8858 (13,173)

Scheurer,29 2005 All SC hospitals
Pneumonia
12 months

NH Unclear 1214
6 (4.9)

16,862 (18,638)

10,775
5.9 (5.4)

16,699 (24,270)

Phy,17 2005 Academic medical center, MN
Hip fracture, 24 months

NH 100 230
8.4 (6)

236
10.6 (9)

Rifkin,18 2007 CTHa

Pneumonia, 5 months
NH >25 68

6.1 (4.2)
90

6.8 (5.2)

Southern,26 
2007a

Teaching hospital, NY
General inpatients, 24 months

NH 100 2913
5 (6.1)

6124
5.9 (7.5)

Lindenauer,14

2007
45 Hospitals across US

General inpatients
33 months

NH 100 24,772
4.7 (6)

8078 (12,846)

53,154
5.1 (5.8)

7668 (11,470)

Carek,28 2008 CTHa

General inpatients, 12 months
1. Private
2. FMT

100 1648
5.4 (5.8)

2638 (3519)

2973-832
5.7 (5.4)-4.6 (5.5) 2382 

(2843)-2055 (2733)

Vasilevskis,21 

2008a

6 Academic medical centers
CHF, 24 months

NH teaching 100 120
4.95 (0.31)
7883 (653)

252
4.57 (0.25)
7082 (439)

Roy,30 2008 CTH,a FL
General inpatients, 12 months

NH teaching 100 992
3.75 (4.2)

6971 (10,306)

4202
3.8 (4.7)

7980 (12,458)

Dynan,6 2009a Academic medical center, OH
General inpatients, 12 months

NH teaching 100 2382
4.2 (4.6)

18,111 (26,135)

3160
4.6 (5.1)

21,208 (29,761)

Palacio,16 2009 CTH,a FL
General inpatients, 6 months

NH teaching 100 3699
4.1 (6)

2644
5 (7.7)

Go,27 2010a 6 Academic medical centers
GI bleed, 24 months

NH ≥25 177
4.8 (3.5)

10,466 (9292)

273
4.5 (3)

7926 (6065)

CAP indicates community-acquired pneumonia; CHF, congestive heart failure; CTH, chronic tension headaches; FMT, family medicine teaching; 
GI, gastrointestinal; LOS, length of stay; NH, non-hospitalist; PCP, primary care physician.
aProspective studies (all others were retrospective).
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NH service, and the 5 studies that compared a non-resident 
hospitalist service with a resident NH service, the mean LOS 
was not statistically different, with smaller sample sizes and 
wider confidence intervals (Table 2). 

Outcome Cost
A total of 117,721 patients from 11 studies were included 

in the meta-analysis for mean difference in cost. There was no 
significant difference in cost between the hospitalist and NH 

groups, with a mean differ-
ence of $12 (95% CI –374 to 
399, P = .95). When cost was 
further analyzed between 
resident and non-resident 
services, there were also no 
significant differences in cost 
between hospitalist and NH 
groups, except hospitalists 
with residents had costs sig-
nificantly higher than NHs 
with residents (mean differ-
ence $890) (Table 2).

Studies With Incomplete 
Published Data

Due to incomplete data, 
15 studies (including 75,493 
patients) could not be en-
tered in the meta-analysis. 
After average weighting by 
study sample size, the mean 
difference in LOS was –0.35 
days shorter in the hospital-
ist group compared with the 
NH group (N = 62,122), and 
the mean difference in cost 
was –$51 less in the hospi-
talist group compared with 

the NH group (N = 55,220). Of the individual studies, 13 of 
the 15 studies found a shorter mean LOS for hospitalists, and 
11 of the 15 studies found a lower mean cost for hospitalists, 
compared with NHs.

Assessment of Heterogeneity and  
Dissemination Bias

There was significant heterogeneity between studies with I2 
index of 97.9% (95% CI 97.3-98.3). The funnel plot showed 

that most of the heteroge-
neity was contributed by 3 
studies (Tingle [3], Vasilev-
skis [13], and Diamond [1]) 
in Figure 3.5,21,25 When these 
were excluded the I2 index 
decreased to 85% (95% CI 
76.7-90.5), but was still sug-
gestive of high heterogeneity.

We found no evidence 
of publication bias using 
the Trim and Fill method 

n Figure 1. Mean Difference in LOS for Hospitalists Versus NHs3-6,14-19,21,25-30

n Table 2. Comparison Between Resident and Non-resident Services for LOS and 
Cost Between Hospitalists and NHs

Comparison LOS Difference (days)
No. Studied

Cost Difference ($)
No. Studied

Non-resident hospitalist
Non-resident NH

–0.69 (95% CI –0.93 to –0.46)
N = 102,684

–73 (95% CI –516 to 369)
N = 99,122

Resident hospitalist
Resident NH

–0.36 (95% CI –1.07 to 0.33)
N = 16,836

+890 (95% CI 53-1729)
N = 7333

Non-resident hospitalist
Resident NH

+0.12 (95% CI –0.48 to 0.72)
N = 19,689

–1222 (95% CI –3173 to 729)
N = 11,266

CI indicates confidence interval; LOS, length of stay; NH, non-hospitalist.

Outcome LOS, Hospitalist vs All

Author (year)   Measure (CI)

Diamond (1998)   –2.42 (–2.97 to –1.87)

Craig (1999)   –0.4 (–0.4 to –0.4)

Tingle (2001)   1.27 (0.7-1.84)

Davis (2000)   –1.4 (–1.76 to –1.04)

Rifkin (2002)   –1.1 (–1.63 to –0.57)

Scheurer (2005)   0.1 (–0.19 to 0.39)

Meltzer (2002)   –0.19 (–0.54 to 0.16)

Phy (2005)   –2.2 (–3.59 to –0.81)

Southern (2007)   –0.9 (–1.19 to –0.61)

Lindenauer (2007)   –0.36 (–0.45 to –0.27)

Rifkin (2007)   –0.7 (–2.17 to 0.77)

Carek (2008)   –0.1 (–0.43 to 0.23)

Vasilevskis (2008)   0.38 (0.32-0.44)

Roy (2008)   –0.08 (–0.38 to 0.22)

Dynan (2009)   –0.4 (–0.66 to –0.14)

Palacio (2009)   –0.81 (–1.18 to –0.44)

Go (2010)    0.3 (–0.33 to 0.93)

–4 –3 –2 –1

Mean difference (days)

0 1 2 3

Overall         –0.44 (-0.68 to –0.2)

CI indicates confidence interval; LOS, length of stay; NH, non-hospitalist.
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(no imputed studies), or the Egger’s 
test (intercept coefficient 1.1, 95% 
CI –2.7 to 4.8, P = .56).

DISCUSSION
In this comprehensive meta-anal-

ysis of published studies to date, over-
all we found a significantly shorter 
LOS of –0.44 days among hospital-
ists compared with NHs, with no 
significant difference in cost of care. 
This reduction in LOS was not sig-
nificantly different when hospitalists 
were compared with NH resident 
services, but was significantly shorter 
when non-resident hospitalists were 
compared with non-resident, NH 
services (–0.69 days). The defini-
tion of a resident service was patient 
care services in which the attending 
physician cared for the patient in 
conjunction with a resident in train-
ing. This distinction is important for 
hospital medicine; although hospi-
talists have roles in both resident and 
non-resident services throughout US 
hospitals, in both academic and com-
munity settings, the roles they play 
are all very different. Therefore “lumping” all hospitalists into 
a single efficiency metric will not yield understandable or useful 
information. As would be expected, and in line with what was 
found in our analysis, hospitalists on resident services have less 
direct patient care, and are therefore less able to gain the ef-
ficiency they would gain on non-resident services.

Our study findings can be used to serve as a “benchmark” 
for expectations for medical centers employing hospitalists. 
According to a recent survey collected jointly by the Society 
of Hospital Medicine and the Medical Group Management 
Association, most hospitalist programs receive substantial 
funding from their hospitals to maintain salary and opera-
tions, the average of which has significantly increased every 
year (Appendix B).37 As such, hospitals need a clear un-
derstanding of what to expect from these hospital medicine 
programs. For hospitalists serving non-resident services, this 
study substantiates the expectation that hospitalists can and 
should be able to reduce the mean LOS by about half per day. 
Depending on the number of hospitalists and the size of the 
medical center, any reduction in LOS can translate into over-
all cost savings in the setting of DRG-based reimbursement.

For hospitalists serving as the attending physicians on 
resident services, however, our meta-analysis did not find a 
significant difference in mean LOS between hospitalists and 
NHs. Hospitalists serving a hospital in this capacity would 
serve many other functions, such as teaching, research, and 
quality improvement, but should not be expected to signifi-
cantly impact the mean LOS, based on the findings of this 
meta-analysis.

This review was limited by the number of studies with com-
plete data (mean and standard deviation of LOS or cost for 
both hospitalist and NH groups) and by the heterogeneity of 
patient types, hospitalist and NH definitions, and hospital set-
tings. Most of the studies were non-randomized retrospective 
cohorts, which may have resulted in uncontrolled confound-
ing in the types of patients cared for by hospitalists and NHs. 

In addition, an unanswered and important question is how 
long it takes to see this difference in LOS from a hospitalist 
service. Since most of these studies reported the average mean 
LOS/cost over time, it is not clear how long it took to see a 
difference between the groups (eg, days, months, or years). 
There is some evidence that it takes more than a year to “see” 

Outcome LOS, hospitalist non-resident vs 
non-hospitalist non-resident

Author (year)   Measure (CI)
Diamond (1998)   –2.42 (–2.97 to –1.87)

Craig (1999)   –0.4 (–0.4 to –0.4)

Davis (2000)   –1.4 (–1.76 to –1.04)

Rifkin (2002)   –1.1 (–1.63 to –0.57)

Scheurer (2005)   0.1 (–0.19 to 0.39)

Lindenauer (2007)   –0.36 (–0.45 to –0.27)

Rifkin (2007)   –0.7 (–2.17 to 0.77)

Carek (2008)   –0.3 (–0.64 to 0.04)

–4 –3 –2 –1

Mean difference (days)

0 1

Overall  –0.69 (–0.93 to –0.46)

n Figure 2. Mean Difference in LOS for Non-resident Hospitalist Versus  
Non-resident NH3-5,14,18,19,28,29

CI indicates confidence interval; LOS, length of stay; NH, non-hospitalist.
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the LOS effect of a hospitalist service; however, the design 
of the studies included in this meta-analysis were unable to 
answer the question of a “time effect.”2

Despite these limitations, to our knowledge this is the first 
study of its kind to rigorously analyze the effects of (resident 
and non-resident) hospitalists on LOS and cost across a va-
riety of hospital settings, the findings of which can be used 
to define and measure expectations of performance for newly 
formed, or well-established, hospital medicine groups.
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