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Despite an unmet need for hepatologists in the United States, every year transplant hepatology (TH) fellowship positions

remain unfilled. To address this, we investigated factors that influence trainee decisions about pursuing a career in hepatol-

ogy. We invited current gastroenterology (GI) and TH fellows from all Accreditation Council for Graduate Medical

Education-accredited programs for the academic year 2014-2015 to participate in an online survey about factors influenc-

ing decisions to train in hepatology. The same paper-based survey was distributed at a nationally recognized GI board

review course. The survey was completed by 180 participants of which 91% were current GI or TH fellows and 24% were

not aware of the pilot 3-year combined GI and TH training program. A majority of respondents (57%) reported that a

shorter time (3 versus 4 years) to become board certification eligible would influence their decisions to pursue TH. The

most common reasons for not pursuing hepatology were less endoscopy time (67%), additional length of training (64%),

and lack of financial compensation (44%). Personal satisfaction (66%), management of complex multisystem disease (60%),

and long-term relationships with patients (57%) were the most attractive factors. Sixty-one percent of participants reported

having a mentor, and 94% of those with mentors reported that their mentors influenced their career decisions. Conclusion:

We have identified several factors that affect fellows’ decision to pursue TH. Shorter training, increased financial compen-

sation, and increased endoscopy time are potentially modifiable factors that may increase the number of trainees seeking

careers in hepatology and help alleviate the deficit of hepatologists. (Hepatology Communications 2017;1:347–353)

Introduction

T
he burden of chronic liver disease in the United
States has increased significantly over the past
20 years.(1) Chronic liver disease with cirrhosis is

the twelfth leading cause of death overall and the fifth
leading cause of death for patients aged 45-54 years. The
prevalence of cirrhosis in the United States is approxi-
mately 0.27% of the population, accounting for 633,323
persons, with many cases remaining undiagnosed.(2)

Updated hepatitis C screening recommendations, an
increasing immigrant population with chronic hepatitis

B, and the worsening epidemic of obesity-related liver
disease promise to increase the need for specialized care
of these patients.(3-5) The continued success of liver
transplantation for an increasing number of chronic liver
diseases also requires physicians trained in the care of
patients who require or who have had liver transplant.
There is a need to train more hepatologists.(6,7) In

2009, the American Association for the Study of Liver
Diseases (AASLD) had approximately 3,500 dues-
paying members with 50% based in the United States;
only half of those indicated that they or the majority of
their practice focused on patients with liver disease.(8)

Abbreviations: AASLD, American Association for the Study of Liver Diseases; ABIM, American Board of Internal Medicine; ACGME, Accredita-

tion Council for Graduate Medical Education; AY, academic year; GI, gastroenterology; TH, transplant hepatology.
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Of the surveyed liver transplant programs, 81%
reported they were recruiting or would be recruiting
additional hepatologists within the next 3 years, with
many recruiting for two or more positions.(9) A recent
estimation in the United States indicated there are “a
thousand or so hepatologists to serve our communities”
or an average of one hepatologist per 330,000 individ-
uals.(10) The need to train additional hepatologists to
meet rising demand is apparent.
Hepatology is in its infancy as a subspecialty of gas-

troenterology (GI) and internal medicine. The dedi-
cated clinical practice of hepatology had its beginnings
in the late 1990s, and this culminated in publication of
curricular guidelines for training in transplant hepatol-
ogy (TH) in 2002.(11) In 2006, the American Board of
Internal Medicine (ABIM) offered the first TH certi-
fying examination. Presently, only ABIM-certified
gastroenterologists are eligible to train and certify in
TH. Certification in TH commonly involves comple-
tion of a 3-year internal medicine residency, a 3-year
GI fellowship, and a 1-year TH fellowship. Many of
the positions in the Accreditation Council for Gra-
duate Medical Education (ACGME)-accredited TH
fellowship programs go unfilled each year.(12) In recog-
nition of the lengthy training process and to meet the
growing demand for hepatologists, the ABIM and the
AASLD Transplant Hepatology Pilot Steering Com-
mittee collaborated to create a 3-year combined GI/
TH Training Pilot Program in 2012.(13) In academic
year (AY) 2014-2015, there were 10 such pilot pro-
grams in the United States; however, since its 2012
inception, the impact of implementing the 3-year
combined GI/TH Training Pilot Program in address-
ing this deficit is still unclear. An updated workforce
study is needed to estimate the optimal workforce and
to properly design training pathways.(14)

Many physicians start their careers with substantial
financial debt. Because TH is not primarily a proce-
dural specialty, many assume hepatologists generate

less revenue than their GI colleagues. While it has
been demonstrated that the level of medical student
debt correlates with decisions against careers with
lower earning potential, such as primary care special-
ties,(15) the impact of debt on the career path of GI fel-
lows is unexplored. Furthermore, the influence of
mentorship in medical education has been shown
across multiple medical specialties and levels of train-
ing(16); however, no literature exists examining the role
of mentor in the selection of GI subspecialty training.
Our study aims to examine the potential influencing
factors for or against a career in hepatology, including
the impact of mentorship and educational debt, with
reported career plans among GI fellows.

Participants and Methods

SURVEY INSTRUMENTS

The survey is a 35-item questionnaire (Supporting
Appendix S1) designed to examine (1) respondent
demographics, (2) training-program characteristics, (3)
factors influencing trainee decisions about pursuing
hepatology as a career, and (4) involvement of mentors
in making career decisions. This instrument was de-
signed and assessed by pilot testing performed by gas-
troenterologists from our respective institutions and
members of the AASLD Transplant Hepatology Pilot
Program Committee.

PARTICIPANTS

All GI/TH fellows in ACGME-accredited fellow-
ships in the United States for AY 2014-2015 were
invited to participate in the study. Non-GI physicians,
pediatric gastroenterologists, and those from training
institutions outside the United States were excluded.
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SURVEY DISTRIBUTION

GI program directors and trainees were e-mailed an
introduction letter describing the study and an HTML
link to the survey website. GI and TH program direc-
tors were also asked to assist in recruitment for survey
participation. Reminder e-mails were sent at 2 and 4
weeks after the initial e-mail to encourage completion.
The same survey was distributed at a nationally recog-
nized GI board review course in paper form to increase
study participation. The survey was designed and
administered through SurveyMonkey, a secure web-
based application. All data were anonymous such
that respondents could not be traced back to specific
programs. We encouraged participation through an
optional drawing for an iPad. Those respondents who
opted in provided contact information.

DATA MANAGEMENT AND
STATISTICAL ANALYSIS

Responses were de-identified and recorded in a
computer database for analysis. Descriptive statistics
were computed for all factors with values expressed as
means, standard deviations, and percentages. Data
were collated and analyzed using statistical software
package R v3.2.3 (Auckland, New Zealand). Fisher’s
exact test and the chi-squared test were used for statis-
tical analysis between group comparisons of categorical
data. We defined statistical significance as a P value of
less than 0.05. Georgetown University Institutional
Review Board approved this study.

Results

DEMOGRAPHICS

A total of 180 participants from ACGME-
accredited GI Fellowship Programs across the United
States completed the survey. Twenty-five respondents
(13.8%) were either in or planning on entering a TH
fellowship. Most respondents were male (64%) and in
a committed relationship (77%). Ninety-one percent
of the participants were current GI or TH fellows, and
9% had completed a fellowship (Table 1). The major-
ity of respondents (81%) reported training in a
university-affiliated fellowship program. Fifty-eight
percent practiced in a liver transplant center, with 32%
of respondents working in a hospital with an
ACGME-accredited TH fellowship. Twenty-four
percent of respondents were not aware of the 3-year

combined GI and TH pilot training program, and
only 19% reported that their fellowship participated in
a 3-year combined GI/TH pilot training program. No
financial debt was reported by 44% of respondents,
while 5% reported they had over $350,000 dollars of
debt (Table 2).

TABLE 1. CHARACTERISTICS OF RESPONDERS
% of Responses

Responder’s Characteristics (n 5 180)

Gender
Men 64
Women 36

Relationship status
Single 77
In a relationship 17

Children (under age 18 years)
Yes 43
No 56

Level of training
1st year 27
2nd year 27
3rd year 30
4th year 7
Completed 9

U.S. fellowship location
New England 8
Mid-Atlantic 19
East North Central 16
West North Central 5
Mountain 5
Pacific 13
South Atlantic 20
East South Central 1
West South Central 11

Type of fellowship program
University 81
Community 17

Size of fellowship (number of GI fellows)
1-3 9
4-7 24
8-11 26
>12 36

TABLE 2. LEVEL OF DEBT
Debt
(U.S. Dollars)

Response, %
(n 5 180)

0-49,999 44.4
50,000-99,999 5.6
100,000-149,999 8.9
150,000-199,999 7.2
200,000-249,999 10.6
250,000-299,000 11.1
300,000-349,999 3.9
350,000-399,999 3.3
>400,000 1.7
No response 3.3
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INTEREST IN A TH FELLOWSHIP

The majority of respondents (86%) were either
undecided or not planning on training in hepatology.
Of these, 21% reported having no interest in a TH fel-
lowship. Fifty-seven percent reported that board certi-
fication eligibility in 3 years rather than 4 years would
encourage them to pursue a TH fellowship, and 52%
reported that financial compensation equivalent to
their GI colleagues would influence them to pursue
TH. Of those who responded that neither of these fac-
tors would influence their decision, the majority (66%)
reported no interest in hepatology or were pursuing
another subspecialty.

ATTRACTORS AND DETERRENTS

Those planning on entering a hepatology fellowship
were more likely to be attracted to the management of
complex systems (92.0% versus 54.8%, P < 0.001),
financial compensation (56.0% versus 33.5%, P 5

0.044), and prestige (36.0% versus 18.7%, P 5 0.065)
when compared to those who were undecided or not
planning on hepatology.
Two unique deterring factors for undecided res-

pondents were concerns over financial debt and possi-
ble geographic relocation. Respondents with high
educational debt (>$200,000) were more likely to list
financial debt as a deterrent (56.4% versus 23.3%, P
<0.001).
Respondents who were married or in a committed

relationship were more likely to be deterred by an addi-
tional year of training (80.6% versus 61.2%, P 5 0.04)
or geographic relocation (54.8% versus 27.3%, P 5

0.002). Respondents with children were more likely to
list the additional year of training (72.7% versus
58.0%, P 5 0.042) or influence of family (37.7% versus
25.0%, P 5 0.070) as deterrents. Female respondents
were more likely than males to list the influence of
family (43.5% versus 23.5%, P 5 0.009) as a deterrent.
Those unsure or not planning on hepatology were
more likely to list the patient population (e.g., patients
with chronic liver disease from alcohol or illicit drug
use who may make ongoing self-destructive choices) as
a deterring factor than those planning on hepatology
(34% versus 4%, P 5 0.005). Those at a community-
based medical center were more likely to list the addi-
tional year of training as a deterrent than those at a
university center (83.3% versus 60.7%, P 5 0.018)
(Table 3; Figs. 1 and 2).

MENTORSHIP

Seventy-three out of 78 (94%) respondents with
mentors reported that their mentors influenced their
career decisions, while only 5 responded that their
mentor had no influence (Table 4). Twenty-two per-
cent of mentors were hepatologists. The 25 respond-
ents planning on a career in hepatology were more
likely to have a mentor than those not planning on a
career in hepatology (88.0% versus 56.8%, P 5 0.003);
19 of these reported their mentor practices hepatology.
Those with a mentor were more likely to practice at a
center with a TH training program (60.0% versus
27.7%, P 5 0.002).

Discussion
It is widely assumed GI fellows avoid pursuing hep-

atology careers due to an increase in length of training
and financial disincentive. Unfilled TH programs and
declining numbers of transplant hepatologists taking
the ABIM TH certification exam suggest the shortage
is due in part to the length of time it takes to become a
hepatologist.(17) Our study is the first to examine these
factors. Awareness of these factors may aid in changing

TABLE 3. FACTORS INFLUENCING THE DECISION
TO PURSUE HEPATOLOGY

Response, %
(n 5 180)

What would attract you to a career in hepatology?
Personal satisfaction 66
Management of complex, multisystem diseases 60
Long-term relationships with patients 57
Financial compensation 37
Prestige 21
Additional board certification 16
None of the above 10

Which of the following factors would deter you from a career in
hepatology?

Less endoscopy time 67
Additional length of training 64
Lack of financial compensation 44
Additional application process/board certification 35
Too much financial debt 33
Possible geographic location 33
Patient population 32
Influence of family 31
Pursuing other subspecialty training 21
No interest in hepatology 18
Management of complex multisystem diseases 9
None of the above 5
Lack of prestige 3
Long-term relationships with patients 1
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how TH programs recruit GI fellows and internal
medicine residents.
Our data demonstrate that the additional applica-

tion process, length of training, and possible geo-
graphic relocation are factors frequently cited as

deterrents to pursuing training in hepatology. This was
especially true among women and those with families.
Those working or training at a community-based cen-
ter were more likely to list the additional year of train-
ing as a deterrent than those at a university center,
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FIG. 1. Reported attracting factors among trainees in/planning on entering a TH fellowship compared to those who are not and
those who are unsure about pursing TH (180 respondents).
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FIG. 2. Reported deterring factors among trainees in/planning on entering a TH fellowship compared to those who are not and those
who are unsure about pursing TH (180 respondents).
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suggesting university trainees are more comfortable
with or more likely to see the value of additional train-
ing than those at a community-based center. We
believe increasing awareness about the combined GI/
TH pilot program, particularly among community-
based centers, may help mitigate several of these con-
cerns. Unfortunately, nearly a quarter of respondents
were not aware of the GI/TH pilot fellowship, sugges-
ting that increasing awareness of the pilot program is
an important factor in recruiting applicants to the TH
fellowship.
Less endoscopy time was a frequently cited deterrent

to a TH fellowship both among those who are and are
not planning a hepatology career. Most GI fellows,
regardless of a future desire to specialize in hepatology,
are attracted to endoscopy and seek to maintain endos-
copy as part of their future practice. With this in mind,
TH fellowships may consider emphasizing and creat-
ing opportunities for endoscopic procedures when
recruiting GI fellows.
Our study suggests that the perception of a lower

income for hepatologists may be less of a deterrent
than assumed. A minority of respondents (44%)
reported that lesser financial compensation when com-
pared to their GI counterparts would dissuade them
from pursuing additional hepatology training. Debt
also did not have a significant impact on the decision
to pursue hepatology except in those with a debt
greater than $200,000; we attribute this to the financial
burden of an extra year of training. We found that
those planning on entering hepatology were signifi-
cantly more likely to be attracted to the financial com-
pensation of hepatology (56.0% versus 33.5%, P 5

0.044) when compared to those who were undecided
or not planning on hepatology. Perhaps those inter-
ested in hepatology receive better guidance on financial
compensation available to hepatologists, and making
this clearer may improve recruitment. These findings
argue against the notion that earning potential and
financial inequality are key deterrents for the majority
of respondents.

The GI fellow’s exposure to TH is often an inpa-
tient experience. This frequently includes a high census
of complex decompensated patients associated with a
relatively high rate of morbidity and mortality. One
study found that exposure to similarly ill patients on
inpatient oncology rotations was associated with a
decreased interest in pursuing this field among internal
medicine residents.(18) Few respondents planning on
entering hepatology chose the patient population as a
deterring factor, but those unsure about or not plan-
ning on entering hepatology were more likely to select
the patient population as a deterring factor. Compared
to 49% of those not planning on entering hepatology,
81% of those unsure about entering hepatology cite
long-term relationships with patients as an attracting
factor. Exposing GI fellows to outpatient hepatology
rotations where they have the opportunity to engage in
longitudinal care, long-term relationships, and inter-
esting benign hepatology may improve the perception
of hepatology as a practice.
Mentoring is known to facilitate career selection,

advancement, publication productivity, and grant
funding.(16,19-21) The challenges and increasing de-
mands in academic medicine (aging population with
more complex disease, highly competitive research,
and less value on teaching in career assessment) have
led to the reduction of the number and availability of
mentors.(8) In our study, most trainees already in or
planning on a hepatology fellowship had a mentor.
These data underscore the potential impact of mentor-
ship by hepatologists in increasing interest in TH. TH
training programs may consider expanding formal
mentorship programs, initiating informal gatherings
and journal clubs, and establishing awards for out-
standing mentorship to foster a developmental climate.
Interestingly, the presence of a mentor, regardless of
specialty, correlated with a plan for a career in hepatol-
ogy, suggesting that the career path of the mentor was
not as crucial as the mentorship itself.
Our study has several limitations. The survey

response rate can only be estimated because it is
unclear whether all 441 GI fellows in the AY 2014-
2015 received a survey. Assuming every GI fellow
received the survey, the response rate among e-mail
and board review attendee recipients was 180/441
(40.8%). The survey is a descriptive study, which
allows us to analyze correlations but limits our under-
standing of causality. Despite a fair overall response
rate, the results may have been biased because some
respondents had completed a fellowship. Given that
subjects were not supervised for their surveys,

TABLE 4. MENTOR
n Percent (%)

Mentor 110 61
No mentor 70 39
Mentor subspecialty

Hepatology 40 22
Inflammatory bowel disease 20 11
Advanced endoscopy 20 11
General or other 18 10
No answer 82 46
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respondents may not have interpreted questions con-
sistently. Factors preventing individuals from complet-
ing the survey included time constraints, incorrect e-
mail addresses, e-mail forwarding to the “junk” folder,
or lack of interest.
Modification of the deterring factors identified in this

study may increase the number of trainees seeking a
career in hepatology and help alleviate our deficit of hepa-
tologists. Specifically, our data suggest aggressive mea-
sures to boost mentorship and continued support and
advertisement of the TH 3-year pilot program may have
a positive impact on hepatologist recruitment. We affirm
the need for a current workforce study to accurately assess
the current deficit of hepatologists in the United States.
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