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National Early Career Transplant 
Hepatologist Survey: Compensation, 
Burnout, and Job Satisfaction
Michael Kriss ,1 Helen S. Te,2 Elizabeth C. Verna,3 Lisa B. VanWagner ,4,5 Frank I. Scott,1 and Jennifer C. Lai 6

Despite the growth of transplant hepatology as a subspecialty over the past decade, data on professional roles and 
compensation models remain lacking. Furthermore, the prevalence of physician burnout and job satisfaction are un-
known in this profession. We aimed to conduct a comprehensive assessment of early career transplant hepatologists 
to fill these voids in knowledge and to inform current and future transplant hepatologists. An online survey designed 
to quantify clinical and nonclinical roles, compensation and structure, job satisfaction, and burnout was sent to 256 
early career transplant hepatologists. Respondents were divided into three practice settings: university hospital clini-
cal (n  =  79), non–university hospital clinical (n  =  35), and research (n  =  25). The median age of respondents was 38 
(interquartile range [IQR] 36-40) years, and 44% were women. The median half-days/week spent in clinic was 4 (IQR 
3-6) and in endoscopy was 1 (IQR 1-2). Most of the respondents provided inpatient care (88%) for a median of 9 
(IQR 6.5-10) weeks/year. The median base compensation was $300,000 (IQR US $263,750-$326,250), and most (76%) 
had salary-based compensation. Although only 8% of respondents were dissatisfied with their position, the prevalence 
of burnout was high at 35%. Conclusion: This survey is a comprehensive assessment focusing on early career transplant 
hepatologists, is reflective of the current training paradigm and practice of transplant hepatology, and provides trans-
parency to guide professional negotiations and empower both trainees pursuing careers in transplant hepatology and 
early career transplant hepatologists. (Hepatology Communications 2021;5:701-712).

Since the introduction of the American Board of 
Internal Medicine (ABIM) certification exam 
in 2006, followed by Accreditation Council for 

Graduate Medical Education (ACGME)–accredited 
advanced training programs in 2007, the practice of 
transplant hepatology has evolved into a mature sub-
specialty within gastroenterology. Over the past decade, 
the number of active ABIM-certified transplant 

hepatologists has increased from 197 in 2006 to 629 
in 2018, the latter representing 4% of ABIM-certified 
gastroenterologists in 2018.(1) This has paralleled the 
growth of ACGME-accredited transplant hepatology 
fellowship programs from 20 in 2007-2008 to 54 in 
2019-2020.(2) Despite this rapid growth, data on pro-
fessional roles and compensation models of transplant 
hepatologists remain lacking. Available data often lack 
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specificity for transplant hepatology and are reliant on 
traditional productivity metrics, limiting applicabil-
ity to the subspecialty and failing to capture the full 
spectrum of clinical and nonclinical contributions of 
transplant hepatologists.(3-8)

In addition to uncertainty regarding compensation, 
another major issue facing new and junior physicians 
is burnout. Although rates of burnout among trans-
plant physicians or surgeons have been rising, data 
on physician burnout specifically in practicing trans-
plant hepatologists are not available.(9,10) Beyond its 
impact on well-being, physician burnout has been 
associated with patient safety issues, adverse clinical 
outcomes, and both physician turnover and inten-
tion to quit.(11,12) Given the predicted shortage of   
hepatology-trained physicians over the next decade, it 
is critical to quantify the prevalence and predictors of 
burnout to ensure both the well-being of physicians 
and patients, and in particular, to promote retention 
of current transplant hepatologists.(13-15)

To address gaps in granular data on clinical and 
nonclinical roles, compensation, burnout, and job sat-
isfaction level among early career transplant hepatol-
ogists, we conducted a national survey of early career 
transplant hepatologists. The aims of this survey were 
to (1) define clinical and nonclinical roles of trans-
plant hepatologists, (2) describe compensation struc-
ture and amount, and (3) quantify the prevalence and 
predictors of physician burnout and job satisfaction. In 
so doing, we aim to provide a much-needed resource 
for our community of transplant hepatologists. This 
manuscript is a work product of the American Society 
of Transplantation’s (AST) Liver and Intestine 
Community of Practice.

Methods
CONSTRUCTION OF SURVEY

A 61-question survey to comprehensively define 
the individual demographics, institutional character-
istics, clinical and nonclinical roles, and compensa-
tion structure of early career transplant hepatologists 
was developed (Supporting Information). The survey 
was designed by study authors with serial review by 
transplant physician members of the AST’s Liver and 
Intestinal Community of Practice (LICOP) Education 
Subcommittee, LICOP Executive Committee, and 
AST Education Committee for appropriateness of 
content. Study data were collected and managed 
using Research Electronic Data Capture hosted at the 
University of Colorado.(16)

Because clinical and nonclinical roles vary over 
time, questions were designed to quantify half-days 
of clinical activity per week (for outpatient activities 
including clinic and endoscopy), weeks per year of 
inpatient service (including overnight/weekend call), 
and half-days of nonclinical activities per week. In 
addition, respondents were asked about their work 
relative value unit (wRVU) productivity.

The single-item question used to screen for burnout 
was validated against the Maslach Burnout Inventory–
Emotional Exhaustion (MBI-EE) single-item ques-
tionnaire.(17) MBI-EE is one of three components of 
the MBI, and the single-item MBI-EE was validated 
against the full MBI-EE and used in national phy-
sician surveys.(18,19) For job satisfaction, in addition 
to Likert-style assessment of overall job satisfaction, 
change in satisfaction, and contributors to satisfaction, 
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we included 19 individual questions from the RAND 
Physician Satisfaction survey that encompasses seven 
domains.(20)

SAMPLE AND SURVEY 
DISTRIBUTION

Because our intention was to provide data for 
trainees and early transplant hepatologists (<7  years 
since completion of fellowship training), we limited 
our survey distribution to first-time test takers of the 
ABIM Transplant Hepatology Initial Certification 
Exam from 2014 to 2018. A total of 256 first-time 
test takers were identified with an associated email 
addresses for survey distribution. Automated invi-
tations with unique links (allowing completion of 
only one survey per respondent) were sent weekly × 
3 beginning on May 8, 2019. A final email reminder 
was sent by members of the AST LICOP to individ-
uals who had not yet started or completed the survey. 
The survey was closed on June 24, 2019.

SURVEY GROUPS AND TIME-UNIT 
CALCULATION

To compare responses based on practice setting, 
respondents were divided into three self-identified 
groups: university hospital (includes Veterans Affairs 
medical centers), non-university hospital, and research 
(any practice setting with >50% protected time for 
research or research funding of any amount). We 
did not further subdivide practice setting based on 
the presence or absence of liver transplant program, 
although these data were collected for all respondents.

To generate a singular value to encompass clinical 
and nonclinical work hours over the course of a year 
(calculated as 48 weeks total to account for paid time 
off ), a time-unit value was calculated for each respon-
dent to quantify total hours spent on inpatient clinical 
care, outpatient clinical care, non-reimbursed clinical 
conferences, and nonclinical role(s) (Supporting Fig. 
S1). For inpatient clinical care, each work day was 
estimated to be 12  hours, and for outpatient clini-
cal care, each work day was estimated to be 8 hours. 
Non-reimbursed clinical conferences and nonclinical 
roles were calculated using hours per week reported. 
With the exception of inpatient clinical care, all work-
hours per year calculations excluded inpatient time, as 
it was assumed that these additional responsibilities 

(outpatient clinical care, non-reimbursed clinical con-
ferences, and nonclinical roles) would be superseded 
by inpatient clinical care.

STATISTICAL ANALYSIS
Responses were analyzed using SPSS (version 26; 

Chicago, IL) and Stata (version 15; College Station, 
TX). Descriptive statistics included mean and SD for 
normal data, median and interquartile range (IQR) 
for nonnormal data, or counts and percentages were 
used to describe frequency of responses for individ-
ual items. Baseline characteristics were compared 
between male and female survey respondents using 
chi-square and Kruskal-Wallis tests when appropri-
ate.(21,22) Spearman correlation coefficient was used to 
describe relationships between individual survey items 
and compensation amount.(23)

We defined dependent variables for multivariable 
regression models as follows. Base compensation was 
defined as a continuous variable in US dollars, and 
based on annual compensation amount. Burnout was 
assessed using a nonproprietary, five-category single-  
item question.(17) For multivariable regression analy-
sis, responses were transformed to a binomial variable, 
with a positive burnout screen defined as a score of 3 
or higher on a five-category ordinal scale as previously 
described.(17) Job satisfaction was defined using a 
five-category ordinal scale, with a higher score reflect-
ing decreased job satisfaction.

To assess the association between respondent char-
acteristics and base compensation, univariable linear 
regression was initially performed, followed by mul-
tivariable linear regression using a backwards elimi-
nation strategy, retaining only those variables with 
P < 0.05. Two models were constructed to reflect pre-
dictors of base compensation: one in only respondents 
affiliated with liver transplant programs (including 
transplant volume metrics as independent variables), 
and the other in all survey respondents regardless of 
liver transplant program affiliation (excluding trans-
plant volume metrics). Univariable logistic regression 
analysis was used to identify those baseline charac-
teristics associated with a positive burnout screen, 
followed by multivariable logistic regression using 
backwards elimination as with linear regression, to 
identify the most parsimonious model. Finally, as 
job satisfaction was defined using an original Likert 
scale, univariable and multivariable ordinal logistic 
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regression with backwards elimination was used to 
define predictors of job satisfaction (odds of 1 unit 
change in 5-item Likert scale).(24) For regression anal-
yses, only complete responders were included.

Results
DEMOGRAPHICS AND PRACTICE 
SETTING

Of the 256 email invitations sent, 154 (60%) invi-
tations were opened. Overall, 55% (140 of 256) of 
respondents started the survey, with 89% (124 of 140) 
of respondents completing the survey in its entirety 
(Supporting Table S1). Respondents had a median 
age of 38 (IQR 36-40) years, had been in practice for 
a median of 4 (IQR 3-6) years since completion of 
fellowship, represented all geographic regions of the 
country (Supporting Fig. S2), and 44% were women. 
All respondents were adult transplant hepatologists, 
and most (86%, 120 of 139) were practicing in a liver 
transplant program.

There were no differences in baseline demo-
graphics by practice setting; however, individuals at 
non-university-affiliated hospital (UH) clinical prac-
tices had a lower frequency of associated liver trans-
plant programs and fewer hepatologists, although a 
similar ratio of number of transplants per hepatol-
ogist (Table  1). A higher rate of respondents who 
had research-predominant practices remained at the 
institution where they completed fellowship training 

(60%) than those in both UH clinical (35%) and 
non-UH clinical (16%).

CLINICAL ROLES
Clinical activity across practice settings is outlined 

in Table 2. Most of the patient care focused on liver 
disease, with a similar frequency of transplant and 
nontransplant care across practice settings. Non-UH 
clinical respondents had a lower frequency of staff-
ing a primary inpatient service and fewer hours spent 
in clinical conferences than UH clinical or research 
respondents. Non-reimbursed clinical care was simi-
lar across practice settings with the exception of clin-
ical conferences, which was higher in the UH-clinical 
practice setting. Overall, median clinical hours per 
year was lower in the research predominant cohort 
compared with UH-clinical and non-UH clinical, 
with no differences in the latter two.

Differences in clinical practice were noted between 
men and women (Supporting Table S2). Women had 
a higher frequency of affiliation with a liver transplant 
program (95% vs. 79%, P = 0.007) and corresponding 
increased percentage of liver transplant–related clini-
cal time with reduced percentage of non-liver clinical 
time compared with men. Men performed a median of 
one half-day more of endoscopy per week. Although 
women were more likely to attend on an inpatient 
primary service than men (73% vs. 47%, P  =  0.004), 
there were no differences in weeks of inpatient service 
(accounting for both primary and consult service) nor 
on-call weeks.

TABLE 1. BASELINE DEMOGRAPHIC AND PROGRAM DATA

UH-Clinical (n = 79) Non-UH Clinical (n = 25) Research (n = 35) P Value

Age (years) 38 [36-40] 39 [37-41] 39 [36-40] 0.1913

Gender

Female 44% 40% 49% 0.8025

Male 56% 60% 51%

Years from training 4 [2-5] 5 [3-6] 4 [3-6] 0.6028

Transplant hepatology pilot fellow 22% 32% 11% 0.1503

Remained at fellowship institution 35% 16% 60% 0.0019

Liver transplant program 91% 64% 91% 0.004

# of transplants 100 [80-120] 80 [50-115] 120 [70-140] 0.094

# of hepatologists in practice 7 [5-9] 4[1.5-6] 8 [5-12] <0.0001

# of transplants/hepatologist 15 [10-18] 16 [11-23] 13 [8-17] 0.1165

Note: All values are reported as median [interquartile range] or percentage of respondents. Chi-square test was used to compare differ-
ences across groups for percent response. Kruskal-Wallis test was used to compare differences across groups for median value responses. 
Response rate for this section = 139 of 140 (99%).
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NONCLINICAL ROLES
Most respondents (85%, 111 of 131) had a formal 

nonclinical role (e.g., research, medical education, 
administrative), with 39% (50 of 131) having two or 
more additional roles. Nonclinical roles across practice 
settings are outlined in Table 3. Given the predefined 
criteria, there were significant differences in research 
roles in the research-predominant group compared 
with UH clinical and non-UH clinical. Participation 
in and the amount of protected time for medical edu-
cation and administrative roles were similar across 
groups, but administrative roles were more likely 
to be associated with salary support (65% vs. 23%, 
P < 0.001).

There were differences in nonclinical roles between 
genders noted (Supporting Table S3). Participation 
in research was similar between genders; however, 
women had a median 1 half-day more per week of 
protected time and had a numerically, although not 
statistically, higher frequency of start-up funding. 
Despite similar frequency of medical education roles, 
women were less likely to have protected time for this 
role compared with men (33% vs. 65%, P  =  0.072). 
There were no differences between genders relative to 
administrative roles.

COMPENSATION
Overall, the median base salary was US $300,000 

($263,750-$326,250), with no differences across geo-
graphic regions (Supporting Fig. S3). A total of 66% 
reported salary support from one or more sources 
outside their division: 29% from the Department of 
Medicine, 23% from the health system, 23% from 
the transplant program, and 8% from the affiliated 
medical school. Across practice settings, median base 
salary was higher in the non-UH clinical group com-
pared with the UH-clinical and research-predominant 
group, with no significant difference in base compen-
sation in the latter two groups (Table 4). Most of the 
overall respondents (74%, 93 of 126) reported a salary-  
based compensation model, while 24% reported a 
RVU-based compensation model (Table 4).

Of all the respondents, regardless of compensa-
tion model, 55% reported that they “did not know” 
their monthly wRVU productivity. Notably, respon-
dents receiving salary-based compensation were 
more likely to be unaware of wRVU productivity 
compared to those with RVU-based compensation 
(65% vs. 25%, P  <  0.001). Of those who reported 
their wRVU, the overall median monthly wRVU was 
400 (IQR 300-500), with a lower wRVU reported 

TABLE 2. CLINICAL ACTIVITY

UH-Clinical (n = 73) Non-UH Clinical (n = 23) Research (n = 35) P Value

Patient population (%)

Liver, transplant 40 [26-50] 32 [13-55] 35 [30-50] 0.502

Liver, nontransplant 48 [35-60] 50 [30-60] 50 [40-70] 0.347

Non-liver 5 [0-19] 10 [1-35] 5 [0-10] 0.151

Outpatient activity (0.5 days/week)

Clinic 4 [3.25-6] 5 [4-6.5] 2.5 [2-4] <0.001

Endoscopy 1 [1-2] 1 [1-3.5] 1 [0.5-2] 0.026

Inpatient activity (weeks/year)

Staff a primary inpatient service 66% 30% 63% 0.011

Staff an inpatient consult service 89% 74% 89% 0.181

Total inpatient weeks 10 [8-13] 12 [8-18] 8 [4-10] <0.001

Take overnight/weekend call 97% 96% 91% 0.319

Call weeks 8 [6-11] 8 [5.8-11.3] 6 [4-10] 0.034

Non-reimbursed activity (hours/week)

Clinical conferences 4 [3-5] 3 [2-4] 3 [3-4] <0.001

Clinical follow-up (e.g., calls) 4 [2-8] 4 [1-6] 3 [2-5] 0.112

Clinical work at home 5 [2-10] 4 [1-6] 4 [2-6] 0.115

Time unit (hours per year) 2,317 [2,034-2,726] 2,311 [2,194-2,759] 1,508 [1,114-2,205] <0.001

Note: All values reported as median [interquartile range] or percentage of respondents. Chi-square test was used to compare differ-
ences across groups for percent response. Kruskal-Wallis test was used to compare differences across groups for median value responses. 
Response rate for this section = 131/140 (94%).
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for research-predominant faculty (275 [IQR 242.5-
411.25]), but with no differences between UH clin-
ical (400 [IQR 350-490]) and non-UH clinical (400 
[IQR 333-500]) respondents. There was no relation-
ship between self-reported wRVU and base com-
pensation (Spearman’s ρ  =  0.27, P  =  0.079). Among 

clinical activity responses, self-reported wRVU had 
the strongest correlation with half-days of endoscopy 
per week (Spearman’s ρ = 0.49, P < 0.001).

Univariable and multivariable predictors of base 
compensation are outlined in in Table  5 (multivari-
able) and Supporting Table S4 (univariable). In the 

TABLE 3. NONCLINICAL ACTIVITY

UH-Clinical (n = 73) Non-UH Clinical (n = 23) Research (n = 35) P Value

Research Participate in research 68% 65% 100% <0.001

Half-days protected per week 1 [0-2] 0 [0-1] 4 [2-7] <0.001

Received start-up funds 11% 0% 66% <0.001

Additional research funding 0% 0% 100% <0.001

Salary support from research funds 0% 0% 66% <0.001

      

Med Ed Formal role in medical education 33% 13% 23% 0.160

Have protected time 54% 100% 38% 0.265

Hours protected per week 5 [2-10] 4 [4-4] 2 [2-6] 0.429

Receive salary support for this role 17% 67% 25% 0.169

      

Admin Formal administrative role 32% 22% 17% 0.271

Have protected time 52% 100% 83% 0.108

Hours protected per week 5 [4-8] 4 [1-9] 7 [4-13] 0.425

Receive salary support for this role 61% 80% 67% 0.866

      

Time unit (hours per year) 288 [136-520] 328 [124-384] 800 [378-1176] <0.001

Note: All values are reported as median [interquartile range] or percentage of respondents. Chi-square test was used to compare differ-
ences across groups for percent response. Kruskal-Wallis test was used to compare differences across groups for median value responses. 
Response rate for this section = 131 of 140 (94%).

TABLE 4. COMPENSATION AMOUNT AND STRUCTURE

UH Clinical (n = 70) Non-UH Clinical (n = 20) Research (n = 33) P Value

Base compensation US $295,000 US $360,500 US $270,000 <0.001

[270,000-310,000] [322,500-436,250] [227,500-307,500]

Compensation structure

Salary 77% 65% 74% 0.564

RVU-based 20% 35% 26%

Other 3% 0% 0%

Known monthly wRVU 46% 50% 41% 0.774

Received sign-on bonus 61% 75% 47% 0.131

Amount US $15,000 US $22,500 US $27,500 0.300

[10,000-30,000] [8,750-32,500] [10,000-50,000]

Received incentive bonus 65% 75% 71% 0.696

Amount US $17,500 US $12,500 US $15,000 0.560

[7,500-22,500] [7,500-22,500] [7,500-22,500]

Outside salary support 66% 70% 62% 0.841

Note: All values are reported as median [interquartile range] or percentage of respondents. Chi-square test was used to compare differ-
ences across groups for percent response. Kruskal-Wallis test was used to compare differences across groups for median value responses. 
Response rate for this section = 123 of 140 (88%).
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multivariable model including all respondents, prac-
tice in a non-UH clinical setting was most strongly 
associated with baseline compensation. Each inpatient 
hour per year added $29 to base compensation (or 
$2,436 per inpatient week [7 days, 12 hours per day]), 
while every percent of nontransplant liver clinical time 
reduced base compensation by $876. Multivariable 
predictors of base compensation for respondents with 
affiliated liver transplant programs (88% of complete 
respondents, n = 106) were similar (Table 5). In addi-
tion to predictors noted in the full cohort, men had 

a significantly higher base compensation compared 
with women, even after adjusting for metrics of trans-
plant volume, clinical productivity (including full-
time equivalent [FTE] and clinical time), nonclinical 
protected hours, and practice setting. Although salary 
support from outside the division was common, this 
did not influence base compensation in either model.

STUDENT LOANS
Most respondents (52%) reported student loan debt 

with a median US $175,000 (IQR $75,000-$237,500), 
45% of whom noted that this influenced their ultimate 
job decision. There was no difference in frequency of 
student loan debt, amount of student loan debt, or per-
centage who reported that student loan debt influenced 
their job decision across practice settings, although 
research-predominant respondents were more likely to 
receive loan repayment (Supporting Table S5).

BURNOUT AND JOB 
SATISFACTION

Among all respondents, 35% (43 of 124) screened 
positive for burnout, with no difference across practice 
settings. In multivariable logistic regression, every unit 
decrease in job satisfaction (5-item Likert scale) increased 
the odds of positive burnout screen by 7.56-fold (95% 
confidence interval [CI], 2.61-21.91) (Table 6). Several 
factors, however, reduced the odds of a positive burnout 
screen. Salary support outside division reduced odds by 
72% (odds ratio [OR] 0.28, 95% CI 0.21-0.71), every 
unit increase in agreement with adequacy of clinical 
support staff reduced odds by 61% (OR 0.39, 95% CI 
0.21-0.71), and every nonclinical hour per week reduced 
odds by 8% (OR 0.92, 95% CI 0.82-0.99). The follow-
ing factors were not associated with a positive burnout 
screen: gender, liver transplants per hepatologist, wRVU, 

TABLE 5. MULTIVARIABLE PREDICTORS OF BASE COMPENSATION

All Respondents LT Center Respondents

n = 120 n = 106

β coefficient 95% CI β coefficient 95% CI

Non-UH clinical setting 83,644 [49,717-117,571] 74,995 [39,699-110,290]

Male sex 22,999 [−1,343-47,340] 25,376 [3,168-47,583]

Inpatient hour per year 29 [3-55] 33 [5-62]

1% non–liver transplant liver clinical time −876 [−1,523 to −230] −957 [−1,589 to −325]

TABLE 6. PREDICTORS OF PHYSICIAN BURNOUT

Univariable Multivariable

OR 95% CI OR 95% CI

Unit decrease in job 
satisfaction

6.09 [2.94-12.60] 7.56 [2.61-21.91]

Hours of clinical work at 
home per week

1.11 [1.02-1.20]

Weeks on call per year 1.08 [0.99-1.18]

Percent non-liver clinical 
time

1.02 [0.99-1.05]

Outpatient days per year 1.01 [1.00-1.02]

Percent research time 0.98 [0.96-1.00]

Nonclinical hours per week 0.93 [0.88-0.98] 0.92 [0.82-0.99]

Number of hepatologists 0.91 [0.82-1.01]

Liver transplant volume 0.80 [0.64-1.02]

Nonclinical-protected half 
days per week

0.78 [0.64-0.95]

Research-protected half days 
per week

0.69 [0.53-0.89]

Adequate nonclinical support 0.55 [0.38-0.82]

Adequate clinical support 0.41 [0.28-0.59] 0.39 [0.21-0.71]

Salary support outside 
division

0.37 [0.17-0.80] 0.28 [0.08-0.99]

Note: Values are adjusted for metrics of transplant volume, clinical 
productivity (including FTE and clinical time), base compensation, 
and practice setting.
A total of 103 respondents were included in the analysis.
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student loan debt, time from fellowship completion, 
base compensation, inpatient time-unit (total hours per 
year), outpatient time-unit (total hours per year), and 
participation in nonclinical role.

Regarding overall job satisfaction, most of the 
respondents were satisfied (48%) or very satisfied 
(30%) in their current position (Fig. 1). There was no 
difference in job satisfaction across practice settings 
or between genders. The only significant predictors 
of reduced job satisfaction in a multivariable ordinal 
logistic regression analysis were weeks on call per year 
(OR 1.12, 95% CI 1.03-1.23) and percent non-liver 
clinical time (OR 1.03 95% CI 1.00-1.05), while ade-
quate clinical support staff improved job satisfaction 
(OR 0.53, 95% CI 0.39-0.71) (Supporting Table S6). 
Base compensation had no association with overall job 
satisfaction. A similar number of respondents reported 
that their job satisfaction had increased since fellow-
ship completion (38%) as those who reported that 
their job satisfaction had decreased (32%). Importantly, 
respondents who screened positive for burnout were 
more likely to report a relative decrease in job satisfac-
tion compared with those who screened negative (56% 
vs. 19%, P  <  0.001). Additional metrics of job satis-
faction based on RAND Physician Survey questions 
organized by domain are summarized in Fig. 2.

Discussion
This study provides comprehensive data on both 

clinical and nonclinical roles of transplant hepatolo-
gists and their compensation structure across practice 
settings, building on prior studies to generate more 

granular clinical data and reflect nonclinical roles not 
previously reported. Importantly, our results demon-
strate that early career transplant hepatologists serve 
multiple roles, with 85% having one or more nonclinical 
roles across all practice settings, with varying degrees of 
financial support for these efforts beyond their clinical 
revenue generated. Medical educators had the lowest 
rate of salary support, despite similar hours of pro-
tected time to colleagues with administrative roles, an 
area for which additional institutional support may be 
warranted. Although relevant in all areas of medicine, 
nonclinical roles (research, education, and administra-
tive) are essential to the growth and function of mul-
tidisciplinary liver transplant programs. Recognition 
of individual nonclinical efforts is critical in assessing 
these individual programmatic contributions in trans-
plant medicine and assigning these roles value.(4)

Our survey results highlight several import-
ant observations regarding base compensation for 
early career transplant hepatologists. Average base 
compensation across all practice settings was US 
$305,496. This is similar to the average base salary 
reported in previous hepatology-specific surveys (US 
$315,066 for all respondents; US $273,507 for those 
with <5  years of experience based on 67 [29%] total 
respondents).(8) When the average incentive bonus in 
our survey is considered (68% of respondents received 
average annual incentive of US $15,232), total com-
pensation (defined as base salary  +  annual incentive 
bonus) is also similar to junior academic gastroenter-
ologists (US $329,600 for assistant professors), based 
on the most recent Association of American Medical 
Colleges Faculty Salary Survey.(25) Base compensa-
tion was significantly higher in the non-UH clinical 
setting versus the UH clinical setting, despite no dif-
ference in self-reported wRVU productivity, clinical 
time, or transplants per hepatologist. It is possible 
that differences in programmatic structure (e.g., cost-  
sharing models for transplant institutes), patient insur-
ance pool, or nontransplant institutional support may 
explain this discrepancy, but more data are needed.

After adjusting for practice setting, clinical service 
time, FTE, and nonclinical protected time, female 
gender was a significant predictor of lower base com-
pensation in most of the respondents affiliated with 
a liver transplant center (88%). In fact, women, on 
average, earned 8% less than men, or US $25,376, in 
our multivariable regression model. Notably, the per-
centage of women in our study (44%) is representative 

FIG. 1. Overall job satisfaction. Dashed black line indicates 
median response.
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of baseline hepatology workforce estimates (47%) 
recently published.(15) A gender gap in compensation 
has been widely recognized across medical special-
ties and practice settings.(26,27) Additional studies are 
planned to exclude potential confounders and to iden-
tify strategies to eliminate this gap, specifically among 
transplant hepatologists.

Most of the respondents (74%) reported a salary-  
based compensation model. Previous compensation-  
based surveys have sought to define dollar per 

wRVU.(8) Although dollar per wRVU remains a 
potentially important metric for programmatic leader-
ship, based on our survey results, this is not as relevant 
to individual compensation discussions for a large per-
centage of transplant hepatologists. In addition, trans-
plant hepatologists generate significant downstream 
revenues through multidisciplinary collaboration with 
other specialties (e.g., transplant surgery, diagnostic, 
interventional radiology); thus, their true value to 
the health system is likely underestimated by wRVU 

FIG. 2. RAND Physician Satisfaction Survey. Responses to select RAND Physician Satisfaction Survey questions are organized by 
domain (left column). Solid black line indicates median response, and dashed line indicates quartile ranges.
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productivity alone.(28) This assertion is supported by 
the fact that 46% of respondents reported direct sal-
ary support from outside the department of medicine, 
either from the transplant program itself or the health 
system. Notably, transplantation remains the last 
remaining model in direct CMS reimbursement and   
incorporation of cost report data (reflecting non-  
reimbursed clinical care) and associated reimburse-
ment would be ideally incorporated into future studies,   
to shed additional light on revenue streams related to 
non-RVU-generating clinical activities.

This is the first study to quantify student loan 
debt for transplant hepatologists. Student loan debt 
may disproportionately affect transplant hepatologists, 
given their delayed earning potential due to additional 
years of training. Most of the respondents (52%) 
reported student loan debt with a median amount of 
US $175,000. Of those with student loan debt, 45% 
noted that this affected their ultimate job decision. 
This rate is triple that reported in a recent systematic 
review and meta-analysis of medical students, in which 
15% reported student loan debt influencing subspe-
cialty training.(29) Interestingly, increasing amounts of 
debt have been associated with decreased likelihood of 
specialization for both pediatric and internal medicine 
residents.(30,31) Programs such as the newly ABIM-
approved training pathway for dual certification in 
gastrointestinal and transplant hepatology (formerly 
known as the Pilot Program) in part addresses this 
concern by condensing clinical training, shortening 
time to completion of training, and increased income. 
In addition, student loan debt has been shown to neg-
atively correlate with sustained research careers.(32) 
Only 25% of respondents received any form of loan 
repayment; therefore, attention to this growing prob-
lem may be necessary to both recruit and retain trans-
plant hepatologists, including physician-scientists, 
moving forward.

It is important to acknowledge our findings on 
burnout: Approximately one-third of survey respon-
dents screened positive for burnout. This is, to our 
knowledge, the first survey assessing burnout rates 
among junior transplant hepatologists. The rate 
appreciated in our cohort is similar to burnout rates 
specific to emotional exhaustion (40%) reported 
in transplant surgeons, although lower than that 
reported of gastroenterology colleagues (49%) and 
physicians in general (44%).(6,9,33) Early career 

physicians are more susceptible to burnout, and sur-
veys specific to practicing gastroenterologists have 
recognized a higher risk of burnout in junior fac-
ulty compared with their senior peers, highlighting 
the importance of this finding in our study.(34,35) 
Outside salary support was associated with a 72% 
lower risk of burnout, independent of compen-
sation amount. We hypothesize that institutional 
recognition of nonbillable work provides validation 
of these programmatic contributions to individuals 
and reduces burnout, a phenomenon observed in 
other high-pressure medical environments within 
which meaningful recognition has shown to reduce 
burnout.(36)

Despite the incidence of burnout, overall job sat-
isfaction was high in our study, with 78% of respon-
dents reporting satisfaction in their current position, 
although 32% of respondents reported a decline in 
overall job satisfaction since beginning fellowship. 
Most respondents (63%) disagreed with the statement 
that “work rarely encroaches on my personal life.” This 
percentage exceeds that reported for internal medi-
cine subspecialties in 2017 (43%) and is of particular 
importance given that satisfaction with work-life inte-
gration has been associated with physician burnout.(37) 
Overall satisfaction with electronic health records 
(EHRs) was poor, with only 23% of respondents feel-
ing that the EHR improved job satisfaction and 60% 
receiving an overwhelming number of EHR messages. 
EHR usability has been recognized as a predictor of 
physician burnout, and therefore represents a potential 
area for improvement in care delivery for transplant 
hepatologists.(38)

Although increased compensation has been noted 
as a potential remedy to physician burnout and poor 
job satisfaction, base compensation was not associated 
with burnout or job satisfaction in our survey.(6) This 
finding suggests that increased compensation alone 
may not remedy a poor work environment, an import-
ant recognition for both transplant hepatologists and 
program administrators. Only 44% of respondents 
agreed that they had adequate clinical support staff, a 
factor associated with rate of burnout and job satisfac-
tion in our study. Ensuring adequate clinical support 
staff should be a focus of both program administra-
tors and transplant hepatologists, to mitigate risk 
of burnout and to improve job satisfaction. Notably, 
most of the respondents in our study did not feel that 
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they had a clear understanding of methods used to 
determine their compensation; therefore, the results 
presented may increase transparency to improve this 
satisfaction metric.

We acknowledge the following limitations to our 
study. All responses are self-reported; therefore, there 
is potential for inaccurate responses, such as base 
compensation or wRVU. Furthermore, there was 
potential reporting bias relative to wRVU produc-
tivity skewed heavily to the minority of respondents 
with RVU-based compensation models that limited 
further analysis of this metric and would caution fur-
ther inferences from this limited survey metric. Our 
study, by design, is generalizable only to early career 
transplant hepatologists, but early career individuals 
may most accurately reflect contemporary practice 
patterns and therefore offer the most relevant infor-
mation for future negotiations. Although we surveyed 
the presence and source of outside salary support, we 
did not ask respondents to quantify this support, lim-
iting our ability to determine the impact of amount 
of support on base compensation. Because we used a 
single-item questionnaire to assess burnout, more dis-
crete analysis of components contributing to burnout 
(e.g., emotional exhaustion vs. depersonalization) is 
not possible. Similarly, we limited RAND Physician 
Satisfaction questions to those felt to be most relevant 
to our target audience, to avoid survey fatigue; there-
fore, this may not completely capture the spectrum 
of satisfaction domains. We did not collect data on 
number of annual vacation days, instead assuming 20 
vacation days annually for our time-unit calculations. 
Variations in vacation time allowances or time taken 
may additionally affect job satisfaction and burnout. 
Our survey response rate was 55%, and while not 
reflective of the entire cohort, represents an adequate 
sample size, exceeding response rates (18%-32%) of 
surveys targeting similar professional cohorts.(8,39)

In conclusion, our survey results provide a frame-
work for both individuals and programs alike, to 
understand varied roles of transplant hepatologists, 
compensation structure, and impact of these factors on 
physician burnout and job satisfaction. In so doing, we 
hope to provide a valuable resource to increase trans-
parency and empower not only early career transplant 
hepatologists, but also trainees interested in pursuing 
careers in transplant hepatology. Additional studies 
are needed both to expand similar work to transplant 
hepatologists in all career stages and further define 

contributors to physician burnout and job satisfaction 
in this population.

Acknowledgment: The authors thank the LICOP 
Education Subcommittee members and AST 
Education Committee members for their valu-
able contributions to the survey design and 
implementation.

REFERENCES
	 1)	 American Board of Internal Medicine (ABIM). Statistics & Data—  

Number of Candidates Certified. https://www.abim.org/about/​
stati​stics​-data/candi​dates​-certi​fied.aspx. Accessed December 20, 
2019.

	 2)	 Accreditation Council for Graduate Medical Education 
(ACGME). List of Programs by Specialty. https://apps.acgme.
org/ads/Publi​c/Repor​ts/Repor​t/1. Accessed December 20, 2019.

	 3)	 Abouljoud M, Whitehouse S, Langnas A, Brown K. Compensating 
the transplant professional: time for a model change. Am J 
Transplant 2015;15:601-605.

	 4)	 Giacoma T, Ayvaci MUS, Gaston RS, Mejia A, Tanriover B. 
Transplant physician and surgeon compensation: a sample frame-
work accounting for nonbillable and value-based work. Am J 
Transplant 2020;20:641-652.

	 5)	 Luong P, Bojansky AM, Kalra A. Academic physician compen-
sation in the United States: should providers’ work at academic 
medical centres be judged by just one metric, the relative value 
unit (RVU)? Eur Heart J 2018;39:3633-3634.

	 6)	 Medscape National Physician Burnout & Depression Report 
2018. https://www.medsc​ape.com/slide​show/2018-lifes​tyle-burno​
ut-depre​ssion​-6009235. Accessed December 14, 2019.

	 7)	 Association of American Medical Colleges. Report on Medical 
School Faculty Salaries. Washington, DC: Association of 
American Medical Colleges; 2016.

	 8)	 Shiffman ML, Sussman NL, Ravendhran N, Ditmyer M, Kowdley 
KV, Kugelmas M. Financial compensation for hepatologists in 
different practice settings. Hepatology 2019;69:2664-2671.

	 9)	 Jesse MT, Abouljoud M, Eshelman A. Determinants of burnout 
among transplant surgeons: a national survey in the United States. 
Am J Transplant 2015;15:772-778.

	 10)	 Neumann JL, Mau L-W, Virani S, Denzen EM, Boyle DA, Boyle 
NJ, et al. Burnout, moral distress, work-life balance, and career sat-
isfaction among hematopoietic cell transplantation professionals. 
Biol Blood Marrow Transplant 2018;24:849-860.

	 11)	 Hamidi MS, Bohman B, Sandborg C, Smith-Coggins R, de Vries 
P, Albert MS, et al. Estimating institutional physician turnover 
attributable to self-reported burnout and associated financial bur-
den: a case study. BMC Health Serv Res 2018;18:851.

	 12)	 Patel RS, Bachu R, Adikey A, Malik M, Shah M. Factors related 
to physician burnout and its consequences: a review. Behav Sci 
(Basel) 2018;8:98.

	 13)	 Russo MW, Koteish AA, Fuchs M, Reddy KG, Fix OK. 
Workforce in hepatology: update and a critical need for more in-
formation. Hepatology 2017;65:336-340.

	 14)	 Rustgi VK, Davis GL, Herrine SK, McCullough AJ, Friedman 
SL, Gores GJ. Future trends in hepatology: challenges and oppor-
tunities. Hepatology 2008;48:655-661.

	 15)	 Russo MW, Fix OK, Koteish AA, Duggan K, Ditmyer M, Fuchs 
M, et al. Modeling the hepatology workforce in the United States: 
a predicted critical shortage. Hepatology Jun 17. https://doi.
org/10.1002/hep.31425. [Epub ahead of print]

https://www.abim.org/about/statistics-data/candidates-certified.aspx
https://www.abim.org/about/statistics-data/candidates-certified.aspx
https://apps.acgme.org/ads/Public/Reports/Report/1
https://apps.acgme.org/ads/Public/Reports/Report/1
https://www.medscape.com/slideshow/2018-lifestyle-burnout-depression-6009235
https://www.medscape.com/slideshow/2018-lifestyle-burnout-depression-6009235
https://doi.org/10.1002/hep.31425
https://doi.org/10.1002/hep.31425


Hepatology Communications,  April 2021KRISS ET AL.

712

	 16)	 Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. 
Research electronic data capture (REDCap)—a metadata-driven 
methodology and workflow process for providing translational re-
search informatics support. J Biomed Inform 2009;42:377-381.

	 17)	 Dolan ED, Mohr D, Lempa M, Joos S, Fihn SD, Nelson KM,   
et al. Using a single item to measure burnout in primary care staff: 
a psychometric evaluation. J Gen Intern Med 2015;30:582-587.

	 18)	 West CP, Dyrbye LN, Satele DV, Sloan JA, Shanafelt TD. 
Concurrent validity of single-item measures of emotional exhaus-
tion and depersonalization in burnout assessment. J Gen Intern 
Med 2012;27:1445-1452.

	 19)	 West CP, Dyrbye LN, Sloan JA, Shanafelt TD. Single item mea-
sures of emotional exhaustion and depersonalization are useful 
for assessing burnout in medical professionals. J Gen Intern Med 
2009;24:1318-1321.

	 20)	 Friedberg MW, RAND Health, Rand Corporation, American 
Medical Association. Factors Affecting Physician Professional 
Satisfaction and Their Implications for Patient Care, Health 
Systems, and Health Policy. Santa Monica, CA: Rand Health, 
American Medical Association; 2013;xxv:122.

	 21)	 Corder GW, Foreman DI. Nonparametric Statistics for Non-
statisticians. Hoboken, NJ: John Wiley & Sons; 2009.

	 22)	 Kruskal WH, Wallis WA. Use of ranks in one-criterion variance 
analysis. J Am Stat Assoc 1952;47:583-621.

	 23)	 Conover WJ. Practical Nonparametric Statistics, 3rd Edition. 
New York, NY: Wiley; 1999.

	 24)	 Long JS, Freese J. Regression Models for Categorical and Limited 
Dependent Variables Using Stata, 2nd Edition. College Station, 
TX: Stata Press; 2006.

	 25)	 Association of American Medical Colleges Faculty Salary Survey 
Report 2018-2019. https://servi​ces.aamc.org/fssre​ports. Accessed 
November 14, 2020.

	 26)	 Apaydin EA, Chen PGC, Friedberg MW. Differences in physi-
cian income by gender in a multiregion survey. J Gen Intern Med 
2018;33:1574-1581.

	 27)	 Freund KM, Raj A, Kaplan SE, Terrin N, Breeze JL, Urech TH, 
et al. Inequities in academic compensation by gender: a fol-
low-up to the national faculty survey cohort study. Acad Med 
2016;91:1068-1073.

	 28)	 Cohen SM, Gundlapalli S, Shah AR, Johnson TJ, Rechner JA, 
Jensen DM. The downstream financial effect of hepatology. 
Hepatology 2005;41:968-975.

	 29)	 Yang Y, Li J, Wu X, Wang J, Li W, Zhu YI, et al. Factors influ-
encing subspecialty choice among medical students: a systematic 
review and meta-analysis. BMJ Open 2019;9:e022097.

	 30)	 Frintner MP, Mulvey HJ, Pletcher BA, Olson LM. Pediatric resi-
dent debt and career intentions. Pediatrics 2013;131:312-318.

	 31)	 McDonald FS, West CP, Popkave C, Kolars JC. Educational debt 
and reported career plans among internal medicine residents. Ann 
Intern Med 2008;149:416-420.

	 32)	 Skinnider MA, Twa DDW, Squair JW, Rosenblum ND, Lukac 
CD, Canadian MDPPIG. Predictors of sustained research in-
volvement among MD/PhD programme graduates. Med Educ 
2018;52:536-545.

	 33)	 Burke C, Surawicz C, Oxentenko A, Lopez R, Sarvepalli S, 
Anderson J, et al. A national survey of burnout in gastroenterolo-
gists. Am J Gastroenterol. 2017;112:S593-S594.

	 34)	 Barnes EL, Ketwaroo GA, Shields HM. Scope of burnout among 
young gastroenterologists and practical solutions from gastroen-
terology and other disciplines. Dig Dis Sci 2019;64:302-306.

	 35)	 del Carmen MG, Herman J, Rao S, Hidrue MK, Ting D, 
Lehrhoff SR, et al. Trends and factors associated with physician 
burnout at a multispecialty academic faculty practice organization. 
JAMA Netw Open 2019;2:e190554.

	 36)	 Kelly LA, Lefton C. Effect of meaningful recognition on critical 
care nurses’ compassion fatigue. Am J Crit Care 2017;26:438-444.

	 37)	 Shanafelt TD, West CP, Sinsky C, Trockel M, Tutty M, Satele 
DV, et al. Changes in burnout and satisfaction with work-life in-
tegration in physicians and the general US working population 
between 2011 and 2017. Mayo Clin Proc 2019;94:1681-1694.

	 38)	 Melnick ER, Dyrbye LN, Sinsky CA, Trockel M, West CP, 
Nedelec L, et al. The association between perceived electronic 
health record usability and professional burnout among US physi-
cians. Mayo Clin Proc 2020;95:476-487.

	 39)	 Ufere NN, Donlan J, Waldman L, Patel A, Dienstag JL, Friedman 
LS, et al. Physicians’ perspectives on palliative care for patients 
with end-stage liver disease: a national survey study. Liver Transpl 
2019;25:859-869.

Supporting Information
Additional Supporting Information may be found at 

onlinelibrary.wiley.com/doi/10.1002/hep4.1666/suppinfo.

https://services.aamc.org/fssreports
http://onlinelibrary.wiley.com/doi/10.1002/hep4.1666/suppinfo

