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Despite the rapid growth of academic hospital medicine,
scholarly productivity remains poorly characterized. In this
cross-sectional study, distribution of academic rank and
scholarly output of academic hospital medicine faculty

are described. We extracted data for 1554 hospitalists on
faculty at the top 25 internal medicine residency programs.
Only 11.7% of faculty had reached associate (9.0%) or full
professor (2.7%). The median number of publications was
0.0 (interquartile range [IQR], 0.0-4.0), with 51.4% without
a single publication. Faculty 6 to 10 years post residency

ospital medicine has grown rapidly, with more than

50,000 hospitalists practicing nationally in 2016.

Despite the remarkable increase in academic hos-

pital medicine faculty (AHMF), scholarly productiv-
ity remains underdeveloped. Prior evidence suggests peer-
reviewed publications remain an important aspect of promo-
tion in academic hospital medicine.? However, there are multi-
ple barriers to robust scholarly productivity among AHMF, in-
cluding inadequate mentorship,® lack of protected scholarship
time,*and greater participation in nonclinical activities outside
of peer-reviewed clinical research.® Though research barriers
have been described previously, the current state of scholarly
productivity among AHMF has not been characterized. In this
cross-sectional study, we describe the distribution of academic
rank and scholarly output of a national sample of AHMF.

METHODS

Study Design and Data Source

We performed a cross-sectional study of AHMF at the top
25 internal medicine residency programs as determined by
Doximity.com as of February 1, 2020 (Appendix Table 1). Be-
tween March and August 2020, two authors (NS, MT) visited
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had a median of 1.0 (IQR, 0.0-4.0) publication, with 46.8%
of these faculty without a publication. Among men, 54.3%
had published at least one manuscript, compared to 42.7%
of women (P < .0001). Predictors of promotion included
H-index, number of years post residency graduation,
completion of chief residency, and graduation from a top 25
medical school. Promotion remains uncommon in academic
hospital medicine, which may be partially due to low rates
of scholarly productivity. Journal of Hospital Medicine
2021;16:545-548. © 2021 Society of Hospital Medicine

each residency program’s website, identified all faculty listed
as members of the hospital medicine program, and extracted
demographic data, including degrees, sex, residency, medi-
cal school, year of residency graduation, completion of chief
residency, completion of fellowship, and rank. We categorized
all academic titles into full professor, associate professor, as-
sistant professor, and instructor/lecturer. Missing information
was supplemented by searching state licensing websites and
Doximity.com. Sex was validated using Genderize.io. We que-
ried the Scopus database for each AHMF's name and affiliat-
ed institution to extract publications, citations, and H-index
(metric of productivity and impact, derived from the number of
publications and their associated citations).* We categorized
medical schools by rank (top 25, top 50, or unranked), as de-
fined by the 2020 US News Best Medical Schools, sorted by re-
search’ and by location (United States, international Caribbe-
an, and international non-Caribbean). We excluded programs
without hospital medicine section/division webpages and
AHMEF with nonpromotion titles such as “adjunct professor”
or "acting professor” or those with missing data that could not
be identified using these methods.

Analysis

Summary statistics were generated using means with standard
deviations and medians with interquartile ranges. We evalu-
ated postresidency years 6 to 10 and 14 to 18 as conservative
time frames for promotion to associate and full professor, re-
spectively. These windows account for time spent for addition-
al degrees, instructor years, and alternative career pathways.
Demographic differences between academic ranks were de-
termined using chi-square and Kruskal-Wallis analyses.
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TABLE. Cohort Demographics

Instructor

(n = 471, 30.3%) (n = 901, 58.0%)

Female, No. (%) 219 (46.5) 466 (51.7)
Years since residency graduation, 2.0(1.0-5.0) 6.0 (3.0-11.0)
median (IQR), y
Additional degrees, No. (%)
Master's 54 (11.5) 127 (14.1)
Doctorate 12(2.5) 27 (3.0)
Other 0(0.0) 1(0.1)
Graduation from international medical school, 72 (15.3) 219(24.3)
No. (%)
Graduation from top 25 medical school, 161(34.2) 265 (29.4)
No. (%)
Completed chief residency, No. (%) 33(7.0) 40 (4.4)
Completed fellowship, No. (%) 29(6.2) 111(12.3)

Abbreviation: IQR, interquartile range.

Because promotion occurs sequentially, a proportional odds
logistic regression model was used to evaluate the association
of academic rank and H-index, number of years post residency,
completion of chief residency, graduation from a top 25 medi-
cal school, and sex. Since not all programs have the instructor/
lecturer rank, only assistant, associate, and full professors were
included in this model. Significance was assessed with the like-
lihood ratio test. The proportional odds assumption was as-
sessed using the score test. All adjusted odds ratios and their as-
sociated 95% confidence intervals were recorded. A two-tailed
P value <.05 was considered significant for this study, and SAS
version 9.4 (SAS Institute Inc) was used to conduct all analyses.
This study was approved by the UT Southwestern Institutional
Review Board.

RESULTS

Cohort Demographics

Of the top 25 internal medicine programs, 3 were excluded
because they did not have websites that listed AHMF. Of the
remaining 22 programs, we identified 1829 AHMF. We exclud-
ed 166 AHMF because we could not identify title or year of
residency graduation and 109 for having nonpromotion titles,
leaving 1554 AHMF (Appendix Figure). The cohort character-
istics are described in Table 1. The cohort was 49.0% female
and included 42 (2.7%) full professors, 140 (9.0%) associate
professors, 901 (58.0%) assistant professors, and 471 (30.3%)
instructors/lecturers. Of these AHMF, 6.3% and 11.3% had
completed a chief residency or fellowship, respectively; addi-
tional degrees were held by 268 (17.3%), including 217 mas-
ter's equivalent, 49 doctorates, and 2 others. Of these AHMF,
19.8% graduated from an international medical school, and
33.4% graduated from a top 25 medical school. When strati-
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Assistant professor

Associate professor Full professor Total cohort

(n =140, 9.0%) (n=42,2.7%) (N =1,554) Pvalue
61(43.6) 16(38.1) 762 (49.0) 0.058
13.0(10.0- 18.0) 20.5(18.0-24.0) 6.0(2.0-11.0) <.001
26 (18.6) 10(23.8) 217 (14.0) 0.04
7(5.0) 3(7.1) 49(3.2) 0.22
1(0.7) 0(0.0) 2(0.1) 0.22
15(10.7) 124 307(19.8) <.001
69 (49.3) 24(57.1) 519(33.4) <.001
18(12.9) 7(16.7) 98 (6.3) <.001
26 (18.6) 10(23.8) 176 (11.3) <.001

fied by rank, the median years from residency completion was
2.0 for instructors, 6.0 for assistant professors, 13.0 for associ-
ate professors, and 20.5 for full professors (Figure).

Research Productivity

A total of 9809 documents had been published by this cohort
of academic hospitalists (Appendix Table 2). Overall mean (SD)
and median (IQR) publications were 6.3 (24.3) and 0.0 (0.0-4.0),
respectively. A total of 799 (51.4%) AHMF had no publications,
347 (22.3%) had one to three publications, 209 (13.4%) had 10
or more, and 39 (2.5%) had 50 or more. The median number
of publications stratified by academic rank were 0.0 (IQR, 0.0-
1.0) for instructors, 0.0 (IQR, 0.0-3.0) for assistant professors,
8.0 (IQR, 2.0-23.0) for associate professors, and 38.0 (IQR,
6.0-99.0) for full professors. Among men, 54.3% had pub-
lished at least one manuscript, compared to 42.7% of wom-
en (P < .0001). The distribution of H-indices by years since
residency graduation is shown in the Figure. The median
number of documents published by faculty 6 to 10 years
post residency was 1.0 (IQR, 0.0-4.0), with 46.8% of these
faculty without a publication. For faculty 14 to 18 years
post residency, the median number of documents was
3.0 (IQR, 0.0-11.0), with 30.1% of these faculty without a pub-
lication. Years post residency and academic rank were cor-
related with higher H-indices as well as more publications and
citations (P < .0001).

Factors Associated With Academic Rank

Factors associated with rank are described in Appendix
Table 3. In our multivariable ordinal regression model, H-
index (adjusted odds ratio [aOR], 1.16 per single H-index
point; 95% Cl, 1.12-1.20), years post residency graduation
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FIG. (A) Distribution of Academic Hospitalist Ranks and (B) Box-whisker Plot Distribution of H-index by Years Since Residency Graduation

(@aOR, 1.14; 95% Cl, 1.11-1.17), completion of chief residency
(aOR, 2.46; 95% Cl, 1.34-4.51), and graduation from a top 25
medical school (aOR, 2.10; 95% Cl, 1.44-3.06) were associated
with promotion.

DISCUSSION
In this cross-sectional analysis of more than 1500 AHMF at the
top 25 internal medicine residencies in the United States, 88.3%
were instructors or assistant professors, while only 11.7% were
associate or full professors. Furthermore, 51.4% were without
a publication, and only 26.3% had published more than three
manuscripts. Last, H-index, completion of a chief residency,
years post residency, and graduation from a top 25 medical
school were associated with higher academic rank.

Only 2.7% of the cohort were full professors, and 9.0% were
associate professors. In comparison, academic cardiology fac-
ulty are 28.2% full professors and 22.9% associate professors.?

An Official Publication of the Society of Hospital Medicine

While the field of hospital medicine is relatively new, many
faculty members had practiced for the expected duration of
time for promotion consideration, with assistant professors or
instructors constituting 89.9% of faculty at 6 to 10 years and
63.6% of faculty at 14 to 18 years post residency. We addition-
ally observed a gender gap in publication history in hospital
medicine, consistent with prior studies in hospital medicine
that suggested gender disparities in scholarship.”' Increased
focus will be needed in the future to ensure opportunities for
scholarship are equitable for all faculty in hospital medicine.
Our findings suggest that scholarly productivity in academ-
ic hospital medicine remains a challenge. Prior studies have
reported that less than half of academic hospitalists have
ever published, and fewer than one in eight have received
research funding.”'? It is encouraging, however, that publica-
tions increase with time after residency. These data are con-
sistent with the literature demonstrating a modest increase in
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hospitalists who had ever published, increasing from 43.0% in
2012 to 48.6% in 2020."? Despite these trends, however, some
early-career academic hospitalists report ambivalence toward
academic productivity and promotion.” Whether this ambiva-
lence is the source of low scholarship output or the outcome of
insufficient mentorship and limited research success is uncer-
tain. But these factors, combined with the pressures of clinical
productivity, the existing lack of mentorship, and inadequate
protected research time represent barriers to successful schol-
arship in academic hospital medicine ™

Our study has several limitations. First, our inclusion cri-
teria for the top 25 internal medicine residencies may have
excluded hospital medicine divisions with substantial schol-
arly productivity. However, with 21 of the 25 programs listed
on Doximity.com in the top 25 for internal medicine research
funding, it is likely that our results overestimate scholarly
productivity if compared to a complete, national cohort of
AHMF."> Second, our findings may not be generalizable to
hospitalists who practice in nonacademic settings. Third, we
were unable to account for differences in promotion criteria/
tracks or scholarly output expectations between institutions.
This limitation has been seen similarly in prior studies linking
promotion and H-index.? Furthermore, our study does not
capture promotion via other pathways that may not depend
on scholarly output, such as hospital leadership roles. Last,
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as data were abstracted from academic center websites, it
is possible that not all information was accurate or updated.
However, we randomly reevaluated 25% of hospital division
webpages 6 months after our initial data collection and not-
ed that all had been updated with new faculty and academic
ranks, suggesting our data were accurate.

These data highlight that research productivity and academ-
ic promotion remain challenges in academic hospital medicine.
Future studies may examine topics that include understanding
pathways and milestones to promotion, reducing disparities in
scholarship, and improving mentorship, protected time, and
research funding in academic hospital medicine.

Disclosures: The authors reported no conflicts of interest.
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