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The Spectrum of Community-Based
Hospitalist Practice: A Call to Tailor
Internal Medicine Residency Training

T he field of hospital medicine is growing rap-
idly, with a projected workforce approaching
30 000.1-3 While approximately 85% of hospi-

talists are internal medicine (IM) trained,4 very few IM
residency training programs offer focused training in hos-
pital medicine. Plauth and colleagues1 have described a
training mismatch for IM-trained hospitalists in geri-
atrics, palliative care, neurology, and perioperative and
consultative medicine. Arora et al5 suggest that a “train-
ing practice gap” may exist in hospital medicine and called
for training to more accurately reflect the clinical prac-
tice of hospital medicine. To address the magnitude of
this gap, we assessed the spectrum of diagnoses encoun-
tered and the manner of involvement of hospitalists prac-
ticing in a large community-based hospitalist group.

We reviewed the billing database of IPC–The Hospi-
talist Company, North Hollywood, Calif, from August 1,
2003, to July 31, 2004, for primary International Classi-
fication of Diseases, Ninth Revision (ICD-9) codes and
whether the hospitalist was the attending physician or a
consultant. This community-based hospitalist practice is

the sum of many individual, local hospitalist groups, to-
taling 436 hospitalists at 133 hospitals in 11 major US
cities. To limit the effect of infrequent diagnoses, we ex-
cluded those diagnoses that occurred less frequently than
0.1% of the time. Individual diagnoses were categorized
by ICD-9 organ systems. International Classification of Dis-
eases, Ninth Revision codes 780.1 through 799.9 de-
scribe “symptoms, signs, and ill-defined conditions.” For
these we assigned the most referable organ system based
on group discussion. Three codes (bowel obstruction
[560.9], cholecystitis [575], and appendicitis [541]) were
classified as general surgical diagnoses.

A total of 141 354 patients classified with 2185 indi-
vidual ICD-9 codes were admitted to the hospitalist ser-
vices during the study period. Of these, 177 codes were
used in at least 0.1% of all cases, and the less frequent
codes (n=2008) led to the exclusion of 32 443 patients,
leaving 108 911 patients in the primary diagnosis analy-
sis. Of the 108 911 patients, 32 255 (29.6%) (represent-
ing 39 different ICD-9 codes) had a primary ICD-9 code
from the category “symptoms, signs, and ill-defined con-
ditions.”

Table 1 depicts the most common primary diag-
noses and the type of hospitalist involvement. Table 2
outlines the frequency of diagnoses by organ system. Gen-
eral surgical diagnoses accounted for 2.2% of all pri-
mary diagnoses, and hospitalists acted as the primary at-
tending physician in 91% of these cases. Of the patients,
45.9% were older than 65 years, and patients aged 75 to

Table 1. Most Common Primary Diagnoses and the Status of the Involved Hospitalist

Diagnosis ICD-9 Code Total Cases, No. Total Cases, %

Hospitalist

Primary Attending
Physician, % Consultant, %

Chest pain 786.50 8186 7.52 98 2
Pneumonia 486 4430 4.07 98 2
Syncopal episode 780.2 3896 3.58 98 2
CHF exacerbation 428.0 3836 3.52 97 3
Abdominal pain 789.00 3627 3.33 96 4
GI tract bleed 578.9 3554 3.26 99 1
Cellulitis 682.9 3010 2.76 97 3
COPD exacerbation 491.21 2940 2.70 98 2
Stroke, acute 436 2833 2.60 96 4
Pancreatitis, acute 577.0 2281 2.09 98 2
Sepsis 038.9 1616 1.48 96 4
Seizure 780.39 1549 1.42 98 2
TIA 435.9 1494 1.37 99 1
Chest discomfort 756.59 1485 1.36 96 4
Hip fracture 820.8 1446 1.33 78 22
Other diagnoses 62 728 57.61 92 8
Total 108 911 100 94 6

Abbreviations: CHF, congestive heart failure; COPD, chronic obstructive pulmonary disorder; GI, gastrointestinal; ICD-9, International Classification of Diseases,
Ninth Revision; TIA, transient ischemic attack.
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84 years constituted the single largest subgroup (18.8%).
Hospitalists acted as consultants in 6.4% of the cases.

Our findings show that nearly 30% of a community
hospitalist’s practice consists of areas that may be un-
deremphasized in traditional IM residency training (con-
sultation, 6.4%; or diagnoses such as neurologic, 13.4%;
orthopedics, 6.4%; and general surgery, 2.2%). Hospi-
talists also provided a significant amount of periopera-
tive and geriatric medical care. Data from academic hos-
pitalist groups, which likely reflect the exposure of many
IM-trained residents, show a much different case mix,
with only occasional neurologic diagnoses and no or-
thopedic problems.6-12 Only 1 of the programs with a neu-
rologic diagnosis was centered at a university hospital,11

and the program managing the highest proportion of neu-
rologic cases was at a community teaching hospital.12 In
comparison, neurologic and orthopedic diagnoses made
up 5 of the top 15 diagnoses in our data set. In addition,
diagnoses such as human immunodeficiency virus, sys-
temic lupus erythematosus, and sickle cell disease, which
were represented in some of the academic settings, did
not appear on our list.

To date, this is the largest evaluation, to our knowl-
edge, of the practice case mix seen in a community hos-
pitalist practice. Prior studies are smaller, mostly from
single academic centers, and have not differentiated the
consultant from the attending physician role.6-22 Com-
munity hospitalists are providing a substantial amount
of geriatric care and have a large role as consultants in
perioperative care and as attending physicians in “non-
medical” disease states, such as stroke, hip fracture, and
cholecystitis. Most of these areas are not strongly em-
phasized in traditional IM training programs.

This study has several limitations. There may be in-
accuracies in the database, misclassifications in the symp-
tom-based ICD-9 codes, and double counting of consul-
tative work depending on the location of care (eg,
orthopedic ward vs a medical ward). We may also have
undercounted the amount of neurologic, orthopedic, and
general surgical diagnoses because they may often have
been billed as a secondary diagnosis.

The rapid growth of hospital medicine has largely been
fueled by perceived improvements in hospital effi-

ciency, reductions in cost of care, and quality improve-
ment. In many cases, this includes involvement in areas
for which IM-trained hospitalists have little training,
namely neurologic, orthopedic, geriatric, perioperative,
and consultative medicine. As more IM residents go into
hospital medicine practices, our findings may be useful
to IM residency programs as they modify training expe-
riences to provide the skill set necessary to effectively prac-
tice as a community-based hospitalist.

Correspondence: Dr Glasheen, Department of Medi-
cine, University of Colorado at Denver and Health Sci-
ences Center, University of Colorado Hospital, 4200 E
Ninth Ave, Box F782, Denver, CO 80262 (jeffrey.glasheen
@uchsc.edu).
Author Contributions: Dr Glasheen had full access to
all the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analy-
sis. Study concept and design: Glasheen, Epstein, Siegal,
and Prochazka. Acquisition of data: Glasheen and Ep-
stein. Analysis and interpretation of data: Glasheen, Ep-
stein, Siegal, Kutner, and Prochazka. Drafting of the manu-
script: Glasheen. Critical revision of the manuscript for
important intellectual content: Glasheen, Epstein, Siegal,
Kutner, and Prochazka. Statistical analysis: Prochazka.
Administrative, technical, and material support: Epstein.
Financial Disclosure: None reported.

1. Plauth WH, Pantilat SZ, Wachter RM, et al. Hospitalist’s perceptions of their
residency training needs: results of a national survey. Am J Med. 2001;111:
247-254.

2. Wachter RM, Goldman L. The hospitalist movement 5 years later. JAMA.
2002;287:487-494.

3. Williams MV. The future of hospital medicine: evolution or revolution. Am
J Med. 2004;117:446-449.

4. Society of Hospital Medicine. 2005-2006 SHM survey: state of the hospital
medicine movement. http://www.hospitalmedicine.org/Content
/NavigationMenu/ResourceCenter/Surveys/Surveys1.htm. Accessed Novem-
ber 29, 2006.

5. Arora V, Guardiano A, Donaldson D, Storch I, Hemstreet P. Closing the gap
between internal medicine training and practice: recommendations from re-
cent graduates. Am J Med. 2005;118:680-685.

6. Wachter RM, Katz P, Showstack J, Bindman AB, Goldman L. Reorganizing
an academic medical service. JAMA. 1998;279:1560-1565.

7. Kearns PJ, Wang CC, Morris WJ, et al. Hospital care by hospital-based and
clinic-based faculty. Arch Intern Med. 2001;161:235-241.

8. Auerbach AD, Wachter RM, Katz P, et al. Implementation of a voluntary hos-
pitalist service at a community teaching hospital: improved clinical effi-
ciency and patient outcomes. Ann Intern Med. 2002;137:859-865.

9. Meltzer D, Manning W, 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;137:866-874.

10. Kaboli PJ, Barnett MJ, Rosenthal GE. Associations with reduced length of
stay and costs on an academic hospitalist service. Am J Manag Care. 2004;
10:561-568.

11. Rifkin WD, Holmboe E, Scherer H, Sierra H. Comparison of hospitalists and
nonhospitalists in inpatient length of stay adjusting for patient and physi-
cian characteristics. J Gen Intern Med. 2004;19:1127-1132.

12. Halasyamani LK, Valenstein PN, Friedlander MP, Cowen ME. A compari-
son of two hospitalist models with traditional care in a community teaching
hospital. Am J Med. 2005;118:536-543.

13. Diamond HS, Goldberg E, Janosky JE. The effect of full-time faculty hospi-
talists on the efficiency of care at a community teaching hospital. Ann Intern
Med. 1998;129:197-203.

14. Stein MD, Hanson S, Tammaro D, Hanna L, Most AS. Economic effects of
community vs hospital-based pneumonia care. J Gen Intern Med. 1998;
13:774-777.

Table 2. Number and Frequency of Primary Diagnosis
by Organ System

Diagnostic Type and
Organ System

No. of
Patients

Frequency of
Diagnosis, %

Medical diagnoses
Cardiovascular 26 886 24.7
Gastrointestinal 17 313 15.9
Pulmonary 16 479 15.1
Genitourinary 5008 4.6
Other 19 236 17.7
Medical subtotal 84 922 78.0

Nonmedical diagnoses
Neurology 14 558 13.4
Orthopedic 6999 6.4
General surgical 2432 2.2
Nonmedical subtotal 23 989 22.0

Total 108 911 100

Jeffrey J. Glasheen, MD
Kenneth Richard Epstein, MD
Eric Siegal, MD
Jean S. Kutner, MD
Allan V. Prochazka, MD, MSc

(REPRINTED) ARCH INTERN MED/ VOL 167, APR 9, 2007 WWW.ARCHINTERNMED.COM
728

©2007 American Medical Association. All rights reserved.
 , on April 23, 2007 www.archinternmed.comDownloaded from 

http://www.archinternmed.com


15. Craig DE, Hartka L, Likosky WH, et al. Implementation of a hospitalist sys-
tem in a large health maintenance organization: the Kaiser Permanente
experience. Ann Intern Med. 1999;130:355-359.

16. Freese RB. The Park Nicollet experience in establishing a hospitalist system.
Ann Intern Med. 1999;130:350-354.

17. Rifkin WD, Conner DS, Silver A, Eichorn AM. Comparison of processes and
outcomes of pneumonia care between hospitalists and community-based pri-
mary care physicians. Mayo Clin Proc. 2002;77:1053-1058.

18. Davis KM, Koch KE, Harvey KJ, Wilson R, Englert J, Gerard PD. Effects of
hospitalists on cost, outcomes, and patient satisfaction in a rural health system.
Am J Med. 2000;108:621-626.

19. Halpert AP, Pearson SD, LeWine HE, McKean SC. The impact of an inpa-
tient physician program on quality, utilization, and satisfaction. Am J Manag
Care. 2000;6:549-555.

20. Hackner D, Tu G, Braunstein GD, et al. The value of a hospitalist service;
efficient care for the aging population? Chest. 2001;119:580-589.

21. Palmer HC, Armistead NS, Elnicki DM, et al. The effect of a hospitalist ser-
vice with a nurse discharge planner on patient care in an academic teaching
hospital. Am J Med. 2001;111:627-632.

22. Molinari C, Short R. The effects of an HMO-hospitalist program on inpa-
tient utilization. Am J Manag Care. 2001;7:1051-1057.

COMMENTS & OPINIONS

Vitamin B12 Deficiency in Patients
Receiving Metformin: Clinical Data

W e read with interest the excellent article by
Ting and colleagues1 about risk factors of vi-
tamin B12 deficiency in patients receiving met-

formin. We would like to offer some findings from our
own experience. To date, more than 30 patients with met-
formin-associated vitamin B12 deficiency have been reg-
istered in a cohort study of cobalamin deficiency in the
University Hospital of Strasbourg, Strasbourg, France (par-
tial data were previously published2). An analysis of these
patients (median age, 66 years) proves some of the com-
ments by Ting et al.1 First, the clinical severity of met-
formin-associated vitamin B12 deficiency is moderate, with
90% of minor hematological abnormalities (median he-
moglobin levels and mean erythrocyte cell volume, 11.5
g/dL and 95.4 fL, respectively) and 30% of mild periph-
eral sensitive neuropathy. However, there were 2 cases
(5.7%) of symptomatic anemia and pancytopenia (re-
quiring transfusions). The mean±SD serum vitamin B12

and total homocysteine levels were 156±31 pg/mL (range,
87-200 pg/mL) (115.1±22.9 pmol/L [range, 64-148
pmol/L) and 2.0±0.8 mg/L (range, 2-3 mg/L) (14.8±5.7
µmol/L [range, 13-22 µmol/L]). Second, an analysis of
our cases suggests that the principal mechanism of vita-
min B12 deficiency in patients receiving metformin is un-
doubtedly food-cobalamin malabsorption. In fact, of 34
patients’ responses to the diagnostic criteria we had pre-
viously published,3 1 patient had a malabsorption with
chronic diarrhea.2 In our opinion, this mechanism of food-
cobalamin malabsorption may explain the constant ef-
ficacy of oral crystalline cyanocobalamin therapy that we
have observed as a benefit of calcium supplementation.
To our knowledge, discontinuation of metformin therapy
remains controversial, but our results suggest that it may
be unnecessary.
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The Long and Short of Metformin-Related
Vitamin B12 Deficiency

W e applaud Ting et al1 for their study demon-
strating the risk of vitamin B12 deficiency with
increasing dose and duration of metformin

use. In contrast to previous reports, their study demon-
strated no excess risk of vitamin B12 deficiency among
metformin users who currently use histamine2-receptor
blockers or proton pump inhibitors.1 This statement
should be interpreted very cautiously, although the au-
thors allude to the fact that the lack of association in their
study may stem from imprecise hospital-based medica-
tion records and inability to track the use of histamine2-
receptor blockers or proton pump inhibitors. Gastroin-
testinal symptoms can be a limiting factor in optimizing
metformin therapy, and metformin has been recognized
not to alter intestinal motility or bacterial overgrowth.1,2

Interestingly, almost one half of adult consumers of over-
the-counter histamine2-receptor blockers have been re-
portedly using these drugs in a manner inconsistent with
Food and Drug Administration labeling, and this off-
label use was associated with substitution for physician
care.3 This has indeed clearly demonstrated that the over-
the-counter use of such drugs are rampant, hence con-
tributing to the reasons for the spectacular and rapid de-
cline in antireflux surgery.4 Histamine2-receptor blockers
or proton pump inhibitors impair the absorption of pro-
tein-bound dietary vitamin B12 and contribute to the de-
velopment of B12 deficiency with prolonged use.5 The in-
hibition of acid secretion by the gastric parietal cells results
in decreased gastric acid and pepsin secretion required
for the cleavage of dietary B12.5 As an illustrative ex-
ample, some of the reports cited from the literature do
not even take into account the plausible role of histamine2-
receptor blockers or proton pump inhibitors, and to our
knowledge, a therapeutic trial of metformin therapy has
never been attempted to identify whether metformin was
genuinely the cause of vitamin B12 deficiency.5 This has
particular inference, especially when the study by Ting
et al1 has not been able to identify the exact mechanism
of metformin-related vitamin B12 deficiency but only sup-
ports the notion of a causal relationship.5
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