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Summary

A survey of US radiation
oncology residents incorpo-
rating the Maslach Burnout
IndexeHuman Services Sur-
vey assessed symptoms of
burnout and resident/
program-specific factors
associated with burnout.
Completed surveys were
available for 205 residents
and revealed a 33.1% rate of
burnout. This burnout rate is
consistent with previous sur-
veys conducted among
oncology practicing physi-
cians and residents. Further
studies and interventions
targeting burnout among
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Purpose: To assess rates of burnout among US radiation oncology residents and eval-
uate program/resident factors associated with burnout.
Methods and Materials: A nationwide survey was distributed to residents in all US
radiation oncology programs. The survey included the Maslach Burnout IndexeHu-
man Services Survey (MBI-HSS) as well as demographic and program-specific ques-
tions tailored to radiation oncology residents. Primary endpoints included rates of
emotional exhaustion, depersonalization, and personal accomplishment from MBI-
HSS subscale scores. Binomial logistic models determined associations between
various residency/resident characteristics and high burnout levels.
Results: Overall, 232 of 733 residents (31.2%) responded, with 205 of 733 (27.9%)
completing the MBI-HSS. High levels of emotional exhaustion and depersonalization
were reported in 28.3% and 17.1%, respectively; 33.1% experienced a high burnout
level on at least 1 of these 2 MBI-HSS subscales. Low rates of personal accomplish-
ment occurred in 12% of residents. Twelve residents (5.9%) reported feeling “at the
end of my rope” on a weekly basis or more. On multivariable analysis there was a
statistically significant inverse association between perceived adequacy of work-life
balance (odds ratio 0.37; 95% confidence interval 0.17-0.83) and burnout.
Conclusions: Approximately one-third of radiation oncology residents have high
levels of burnout symptoms, consistent with previous oncology literature, but lower
levels than those among physicians and residents of other specialties. Particularly
niversity of Miami Miller

Cancer Center, 1475 NW

(305) 243-5965; E-mail:

f Miami, Miller School of

Conflict of interest: none.

Supplementary material for this article can be found at

www.redjournal.org.

AcknowledgmentsdThe authors thank Bryan Jimenez for technical

support and the residents who took the time to participate in this study.

, pp. 530e538, 2017
r Inc. All rights reserved.

Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
Delta:1_given name
Delta:1_surname
mailto:ryechieli@med.miami.edu
http://www.redjournal.org
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijrobp.2017.06.014&domain=pdf
http://dx.doi.org/10.1016/j.ijrobp.2017.06.014
http://www.redjournal.org


Volume 99 � Number 3 � 2017 Burnout evaluation of radiation residents nationwide 531
radiation oncology residents

may reduce downstream
consequences.
concerning was that more than 1 in 20 felt “at the end of my rope” on a weekly basis or
more. Targeted interventions to identify symptoms of burnout among radiation
oncology residents may help to prevent the negative downstream consequences of this
syndrome. � 2017 Elsevier Inc. All rights reserved.
Introduction

Physicians have almost twice the rate of burnout and less
satisfactionwithwork-life balance comparedwith the general
population, with the disparity growing recently (1). Provider
burnout represents a reaction to chronic stress associated with
emotional exhaustion (EE), depersonalization ([DP]da
pattern of behavior in which patients are treated as objects
rather than individuals), and a decreased sense of personal
accomplishment (PA) (2, 3). Physician burnout is associated
with a host of negative outcomes, includingmedical errors (4,
5), decreased satisfaction with chosen specialty (6), increased
likelihood of converting to a part-time position (7) or leaving
one’s position entirely (8), alcohol abuse/dependence (2, 9),
and suicidal ideation (10, 11).

For residents, burnout and depression rates are also
significantly higher than age-matched comparisons from
the general population. Burnout seems to be higher in
residency than during medical school or the early years of a
physician’s practice (12). Burnout in residents or medical
students has been associated with increased medical errors
(13), decreased medical knowledge equivalent to 1 full year
of training (14), and suicidal ideation (15, 16). Studies have
shown wide variations in burnout among different spe-
cialties, although oncology residents/fellows were often
excluded from these studies (17, 18). A variety of factors
may contribute to burnout, including inadequate sleep,
interference of work with home life, lack of control, and
time demands (18). Recognizing the extent of the problem,
the Accreditation Council for Graduate Medical Education
instituted an annual symposium on physician well-being in
2015 and has worked on a variety of methods to address
this issue (19).

Among oncologists specifically, rates of burnout remain
relatively high (20-23). It has been suggested that
constantly dealing with dying patients and the stress of
orchestrating complicated care may contribute to burnout
among oncologists (21, 24). However, there is some evi-
dence that burnout rates may be lower among practicing
radiation oncologists in the United States (25-27). Studies
in France, New Zealand, and Australia have shown rates of
burnout above 45% among radiation oncology residents
(28, 29); however, to our knowledge, similar studies
examining radiation oncology residents in the United States
have not been published. This benchmark study was con-
ducted to create a cross-sectional review of burnout among
US radiation oncology residents and to document any
program- or resident-specific factors correlated with
burnout.
Methods and Materials

In September 2016, after approval by the local institutional
review board, links to surveys were emailed to all 88 US
radiation oncology program coordinators and program di-
rectors, using e-mail addresses published in the Association
of Residents in Radiation Oncology Directory (30). Study
data were collected and managed using REDCap electronic
data capture tools hosted at the sponsoring university hos-
pital (31). Two reminder e-mails were sent to encourage
additional participation. The first 100 participants were
given $5 Amazon gift cards as an incentive to participate.

All participants had to certify that they had not previ-
ously completed the survey. Additionally, participants were
asked to provide e-mail addresses for forwarding of the
Amazon gift card, and any surveys from repeated e-mail
addresses would have been removed (no repeated e-mail
addresses found). To maintain anonymity, e-mail addresses
were unlinked from responses before any analysis. This
survey was limited to postgraduate year (PGY) 2 through 5
residents at US programs; thus, fellows were not included.

Resident-specific and program-specific questions

The survey consisted of 46 questions, with 9 questions related
to demographics/personality characteristics of residents, 15
questions on program-specific factors, and 22 questions rep-
resenting the full Maslach Burnout InventoryeHuman Ser-
vices Survey (MBI-HSS). Demographic questions included
PGY status, gender, relationship status, self-described
personality characteristics, and indebtedness. Program-
specific questions addressed perceived adequacy of support
staff, work-life balance, satisfaction with the residency pro-
gram, on-call responsibilities, and average hours worked per
week. A copy of the questions designed specifically for this
study is available as Figure E1 (available online at www
.redjournal.org). Reproduction of MBI-HSS survey ques-
tions for publication is not allowed by the publisher (Mind
Garden, Menlo Park, CA) (3).

Maslach Burnout InventoryeHuman Services
Survey

The MBI-HSS is a validated and widely used 22-question
survey for measuring burnout in individuals who work in
human services and includes 3 subscales related to
burnoutdEE (9 questions), DP (5 questions), and PA (8
questions) (3). Each subscale is categorized as high,
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Table 1 Personal characteristics of residents responding to
the survey

Characteristic

All respondents (NZ205)

Number Percentage

Gender
Male 141 68.8
Female 64 31.2

Postgraduate year
2 54 26.3
3 55 26.8
4 44 21.5
5 52 25.4

Relationship status
Single 86 42.0
Married 113 55.1
Divorced/separated 4 2.0
Widowed 1 0.5
No response 1 0.5

Spouse also works in health care
Yes 60 29.3
No 53 25.9
Unmarried 92 44.8

Agree/strongly agree with below descriptions of themselves
Perfectionist 133 53.1
Very empathetic 184 65.9
Indecisive 61 29.8
Idealistic 113 55.1

Educational debt ($)
0-49,999 88 42.9
50,000-99,999 20 9.8
100,000-199,999 29 14.1
200,000-299,999 43 21.0
>300,000 24 11.7
No response 1 0.5

Emotional Exhaustion Depersonalization Personal Achievement

MBI-HSS Subscale    
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Fig. 1. Maslach Burnout Inventory-Human Services
Survey (MBI-HSS) subscale results for all completed
resident surveys.
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moderate, or low according to scoring instructions included
with the MBI-HSS. High scores on EE and DP are inter-
preted as negative outcomes, whereas high scores on the PA
subscale are interpreted as positive outcomes. For this study
the definition of “burnout” was a high score on either the
EE or DP subscales, as previously published (20, 22, 32).
Previous studies have shown that the EE and DP subscales
correlate best with actual negative outcomes associated
with burnout (33, 34). Scores from each individual subscale
are also presented as discrete variables, given the spectrum
of burnout symptoms in individual providers and the lack of
a single established consensus for reporting burnout as a
dichotomous variable (3, 32).

Statistical analyses

Logistic models were used to determine whether certain
radiation oncology program- or resident-specific charac-
teristics were associated with burnout. “Burnout” was given
a value of 1 if participants had a high score on either the EE
or DP subscale and 0 otherwise. Results of univariable and
multivariable logistic regression are reported as odds ratios
(ORs) with 95% confidence intervals (CIs). A P value of
<.05 was considered significant. Factors in univariable
analysis (UVA) with P<.10 were retained for multivariable
analysis (MVA). All analyses utilized the R statistical
software package version 3.3.1 (R Foundation for Statisti-
cal Computing, Vienna, Austria).

Results

Overall, 232 residents responded, representing 31.7% of the
733 radiation oncology residents nationwide in 2016 (35).
The MBI-HSS was not completed by 27 residents, and
these responses were excluded, leaving 205 surveys avail-
able for analysis. Of the respondents completing the survey,
31.2% were women (Table 1). The proportion of completed
surveys by PGY was 26.3% PGY-2, 26.8% PGY-3, 21.5%
PGY-4, and 25.4% PGY-5. Most were married (55.1%),
whereas 42.0% were single. Among those who were mar-
ried, the majority (53.1%) had a spouse in health care.
Educational debt less than $50,000 was reported by 42.9%,
whereas approximately one-third (32.7%) had more than
$200,000 of debt.

High levels of EE and DP were reported in 28.3% and
17.1%, respectively (Fig. 1); 33.2% experienced high
burnout levels on 1 of these subscales, meeting the pre-
determined criteria for “burnout.” Furthermore, 12.2% had
low rates of perceived PA. Mean scores on each subscale
were 20.5, 7.1, and 39.4 for the EE, DP, and PA subscales,
respectively. Nine residents (4.4%) had high EE, high DP,
and low PA scores. Twelve residents (5.9%) reported
feeling “at the end of my rope” on a weekly basis or more.

When broken down by training level, 22.2% of PGY-2s,
36.4% of PGY-3s, 31.8% of PGY-4s, and 42.3% of PGY-5s
had high burnout (Fig. 2). Rates were similar between men
and women, with 32.6% and 34.4% rates of burnout,
respectively. Program factors associated with decreased risk
of burnout on UVA (Table 2) included adequate work-life
balance (OR 0.22, 95% CI 0.11-0.42), perception that the
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Fig. 2. Burnout by selected resident and residency pro-
gram characteristics. (A) Burnout by postgraduate year
(PGY), (B) burnout by gender, (C) burnout by resident
perception of work-life balance at residency program.
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program is invested in resident education (OR 0.31, 95% CI
0.16-0.59), residents’ belief that they would choose the
same program again (OR 0.28, 95% CI 0.15-0.52),
perception that the faculty/staff work well together (OR
0.31, 95% CI 0.15-0.64), and adequate social worker sup-
port (OR 0.55, 95% CI 0.30-0.99). Program factors asso-
ciated with significantly higher levels of burnout on UVA
included more than 60 hours spent weekly at work (OR
2.21, 95% CI 1.18-4.12) and need to come in 1 or more
days during the weekend per call week (OR 2.12, 95% CI
1.07-4.40). The only resident characteristic significantly
associated with burnout risk on UVA was resident self-
description of “indecisive,” with residents demonstrating
an OR of 2.54 for burnout (95% CI 1.36-4.77). On MVA
there was a statistically significant inverse association with
adequate work-life balance (OR 0.38, 95% CI 0.17-0.85)
and burnout (Table 3).

Discussion

To our knowledge this is the first study to explore burnout
among US radiation oncology residents using a validated
assessment tool and is the largest such assessment of ra-
diation oncology residents worldwide. Overall, approxi-
mately one-third of radiation oncology residents exhibited
signs of burnout, defined as high EE or DP. On MVA, the
only factor significantly correlated with high rates of
burnout was whether residents felt their program allowed
for adequate work-life balance. Gender and PGY status did
not correlate with rates of burnout. Interestingly, increased
time at work or increased call responsibilities were not
significantly associated with burnout on MVA. Two find-
ings were particularly concerning. First, a small subset of
residents reported high EE, high DP, and low PA.
Furthermore, 12 residents reported feeling, “I’m at the end
of my rope,” on a weekly basis or more.

Burnout in medicine

Extensive evidence has documented that burnout among
both practicing physicians and residents is associated with a
variety of negative consequences. A recent study found that
US physician burnout increased relative to the general
workforce between 2011 and 2014. After adjustment in
MVA, physicians were still almost twice as likely to have
burnout and reported less satisfaction with work-life bal-
ance (1). Using a 1-question assessment of burnout, another
survey found that physician burnout increased from 40% in
2013 to 51% in 2017. Although oncology was in the lower
third of specialties in burnout percentage (46%), oncolo-
gists were in the top 3 specialties in severity of burnout,
with a 4.5 score on a 7-point scale (range among spe-
cialties, 3.9-4.6) (36). A previous study of residents among
8 different specialties showed that 50% met burnout
criteria; however, burnout varied widely among specialties,
ranging from 27% in family medicine to 75% in obstetrics/
gynecology residents. Factors associated with burnout
included being in the first year of residency, having sig-
nificant personal stress, feeling dissatisfied with faculty, and
being single. No radiation oncology residents were
included in that study (17).

A variety of negative consequences has been noted in
physicians with burnout symptoms. According to the
American College of Radiology, burnout can adversely
affect “professionalism, academic and clinical perfor-
mance, patient safety, interpersonal relationships, personnel
retention, and patient satisfaction” while also leading to



Table 2 Univariable analysis of factors associated with burnout

Characteristic Odds ratio for burnout* (95% CI) P

Resident characteristics/self-descriptions
Male gender 0.92 (0.50-0.74) .81
Postgraduate year 4 or 5 1.44 (0.81-2.60) .38
Married 0.96 (0.53-1.72) .88
Educational debt >$200,000 1.32 (0.71-2.42) .38
Idealistic 1.05 (0.58-1.89) .87
Perfectionist 0.62 (0.34-1.12) .11
Indecisive 2.54 (1.36-4.77) .003
Empathetic 0.79 (0.31-2.08) .61

Program factors
Having adequate work-life balance 0.22 (0.11-0.42) <.001
Residency program is invested in resident educational success (agree or strongly agree) 0.31 (0.16-0.59) <.001
Would choose residency program again (agree or strongly agree) 0.28 (0.15-0.52) <.001
Staff works well together (agree or strongly agree) 0.31 (0.15-0.64) .001
Residency program uses resident feedback constructively (agree or strongly agree) 0.38 (0.21-0.68) .001
>60 hours spent at work weekly 2.21 (1.18-4.12) .013
Call assignment of �7 wk per year 1.36 (0.76-2.46) .3
Average staying late �3 weeknights during call week 1.13 (0.59-2.15) .7
Average coming in �1 weekend day during call week 2.12 (1.07-4.40) .04
Average �4 or more consultations seen outside of clinic during call week 1.68 (0.91-3.11) .1
Having adequate social worker support 0.55 (0.30-0.99) .047
Having adequate nursing support 0.56 (0.31-1.02) .061
Having adequate physics support 0.81 (0.29-2.49) .7
Having adequate dosimetry support 1.13 (0.48-2.90) .78

Abbreviation: CI Z confidence interval.

* Burnout defined as high emotional exhaustion or depersonalization score.
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“absenteeism from work, problematic alcohol consump-
tion, disruptive behavior, and early retirement” (37). In
addition, among internal medicine residents, those report-
ing feeling burnt out on a daily basis performed worse on
their in-training examination than peers not experiencing
burnout. Notably, this score difference was greater than that
between first- and second-year residents (14). Another
study of internal medicine residents showed that high EE,
high DP, and low PA on the MBI-HSS were each associated
with a higher rate of self-reported medical errors (13). In a
Table 3 Multivariable analysis of factors associated with burnout

Characteristic

Resident characteristics/self-descriptions
Indecisive

Program factors
Having adequate work-life balance
Residency program is invested in resident educational success (agr
Would choose residency program again (agree or strongly agree)
Staff works well together (agree or strongly agree)
Residency program uses resident feedback constructively (agree or
>60 hours spent at work weekly
Average coming in �1 weekend day during call week
Average �4 or more consultations seen outside of clinic during ca
Having adequate social worker support
Having adequate nursing support

Abbreviation as in Table 2.

* Burnout defined as high emotional exhaustion or depersonalization score.
longitudinal study of US medical students over 1 year, 11%
reported suicidal ideation over the year, with baseline
burnout associated with a more than 2-fold higher risk of
suicidal ideation (15).
Burnout in oncology

Multiple studies have explored burnout among medical or
surgical oncologists. A study of medical oncologists found
Odds ratio for burnout* (95% CI) P

1.87 (0.90-3.86) .09

0.38 (0.17-0.85) .018
ee or strongly agree) 0.66 (0.28-1.58) .34

0.55 (0.25-1.24) .15
0.73 (0.30-1.82) .49

strongly agree) 0.67 (0.31-1.47) .31
1.51 (0.71-3.14) .28
1.76 (0.80-4.06) .17

ll week 1.38 (0.67-2.87) .38
0.79 (0.38-1.68) .54
1.17 (0.53-2.65) .71
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that 45% showed burnout (20), whereas another study
found that 36% of surgical oncologists had burnout (22). A
meta-analysis of studies on burnout in oncology providers
found that high EE varied from 23% to 48%, with an
average of 32%. Additionally, 27% to 34% suffered from
depression (21). The rates of burnout found in our study
coincide with this literature, although burnout rates among
radiation oncology residents were slightly lower.

Several international studies have evaluated rates of
burnout among radiation oncologists. In a survey of radi-
ation oncologists in Australia and New Zealand, 28.1% had
high levels of EE, and 19.2% had high levels of DP (38). A
French study conducted among medical oncology, hema-
tology, and radiation oncology residents found that 44%
had some symptoms of burnout, with no significant dif-
ferences among specialties. Individuals with symptoms of
burnout had a lower perception of their health status and
expressed desires to either change specialty or leave med-
icine entirely. Furthermore, 20% were taking anxiolytic
medicationsd88% of which were self-prescribed (29).
Studies conducted among young radiation oncologists in
Italy and radiation oncology trainees in Australia and New
Zealand found burnout rates of 35% and 49.5%, respec-
tively (28, 39). Burnout rates among radiation oncology
providers internationally seem to be similar to those re-
ported among other oncology specialties in the United
States.

At least 3 previous studies have investigated rates of
burnout among US radiation oncologists, although none has
specifically addressed resident burnout. A workforce study
conducted by the American Society for Radiation
Oncology found that approximately 15% of practicing ra-
diation oncologists reported “burnout feelings” often or
always, with an increase in burnout correlating with the
number of consults seen annually. Although this study
included residents, it did not specify the rates of burnout
feelings among residents and did not use a validated in-
strument to assess burnout (27). Radiation oncology chairs
Table 4 Comparison of MBI-HSS results among selected studies o

Group surveyed (reference)

Emotional exhaustion,
median/mean/%
scoring high

Depersonaliz
median/me
scoring h

All physicians (1) 25/NR/46.9% 7/NR/34.
All residents (12) 24/NR/44.4% 10/NR/50
Medical oncologists (20) 22/NR/38.3% 5/NR/24.
Surgical oncologists (22) 20/21.4/31.6% 4/5.9/19.8
RO program directors (26) 21/21.53/28% 5.5/7.0/15
RO department chairs (25) 19/21.0/25% 3/5.3/10
French RO residents (29) NR/NR/25% NR/NR/4
Australia and New Zealand RO

residents (28)
NR/23.6/NR NR/7.8/N

Present study 20/20.5/28.3% 5/7.1/17.1

Abbreviations: MBI-HSS Z Maslach Burnout InventoryeHuman Services S

* High score on either emotional exhaustion or depersonalization subscale.
y High score on emotional exhaustion subscale, high score on depersonaliza
were surveyed on burnout, with 25% having high EE, 10%
high DP, and 15% low PA, with none having the combi-
nation of all 3 of these unfavorable characteristics. Chairs
with higher EE were more likely to consider stepping down
over the next year (25). A separate survey of US radiation
oncology program directors showed proportionally higher
scores on each subscale, with 28%, 15%, and 32% having
high EE, high DP, and low PA, respectively. High burnout
scores were inversely correlated with job satisfaction (26).
These rates of burnout among US radiation oncologists
seem somewhat lower than those reported among other
oncology professionals and among radiation oncologists
internationally.

In the present study the rates of high EE (28.3%) and DP
(17.1%) were numerically higher than those reported by US
department chairs but similar to those reported by program
directors (Table 4). Additionally, 12.2% of residents had
low PA, similar to rates reported among medical oncolo-
gists, surgical oncologists, and US radiation oncology
department chairs but lower than rates described among US
radiation oncology program directors.
Institutional factors associated with burnout

Multiple work environment factors have been implicated in
oncologist burnout, with increased time spent at work and
higher administrative workload commonly cited. The
American Medical Association reports that the 4 most
important factors contributing to burnout are chaotic envi-
ronments, time pressure, a sense of loss of control in the
workplace, and misalignment of values between providers
and leaders (2). According to a study of medical oncolo-
gists, amount of time spent in direct patient care was the
strongest predictor for burnout. Furthermore, each addi-
tional hour spent working from home was associated with
increased burnout (20). Another study found that the 3 most
highly rated contributors to burnout among oncologists
f physicians

ation,
an/%
igh

Personal accomplishment,
median/mean/%
scoring low

Burned out
(definition 1)*

Burned out
(definition 2)y

6% 41/NR/16.3% 54.4% NR
.7% 39/NR/22.0% 60.3% NR
9% 42/NR/13.2% 44.7% NR
% 43/41.1/11.6% 36.1% NR
% 38/35.8/32% NR 6%
% 39/38.5/15% NR 0%
1% NR/NR/NR 46% NR
R NR/35.2/NR 49.5% 13.1%

% 41/39.4/12.2% 33.2% 4.4%

urvey; NR Z not reported; RO Z radiation oncology.

tion subscale, and low score on personal accomplishment subscale.
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were “too many bureaucratic tasks,” “spending too many
hours at work,” and “increasing computerization of prac-
tice” (36). Young Italian radiation oncologists with burnout
reported more issues in cooperation with superiors/col-
leagues, concerns about future job possibilities, and fewer
professional development opportunities (39). On MVA in
the present study, only feeling that the residency program
did not allow for adequate work-life balance was associated
with increased burnout. Increased hours at work, frustra-
tions with the adequacy of support from staff, and per-
ceptions that faculty were not invested in a resident’s
educational success were not associated with burnout. The
perception that work-life balance was inadequate may be a
surrogate for other characteristics of the residency program
not specifically addressed in this survey, such as time spent
with family or time spent working from home.

Interventions to reduce burnout

Studies specifically assessing interventions to address
physician burnout are limited. Unfortunately, work-hour re-
strictions or debriefing sessions have not alleviated symptoms
of burnout among internal medicine residents (40, 41). An
ongoing study is assessing the ability of resident-led peer
support sessions to reduce burnout (42). One report on
second-year US oncology fellows found that those who re-
ported better teaching on end-of-life issues and direct obser-
vation of their “goals-of-care” discussions had lower rates of
EE andDP (43). Leadership also likely plays a significant role
in burnout, with a Mayo Clinic study showing significant
reductions in burnout among physicians who rated their im-
mediate supervisor more favorably. The authors suggested
that developing new strategies to better identify and develop
potential leaders could lower physician burnout (44).

To reduce burnout, the American College of Radiology
recommends ensuring adequate staffing, reducing prolonged
stress, restoring lifestyle balance, reducing call obligations,
and restoring a sense of control (37). The American Medical
Association developed an online “STEPS forward” module,
which proposedmakingwellness a quality indicator, choosing
leaders to oversee the wellness effort, conducting surveys to
assess wellness, implementing improvement interventions,
and intermittently evaluating success in promoting wellness.
Suggested “workflow redesigns” to address burnout included
improving previsit planning/labs, testing a “cap and trade
program” that allows providers to take on additional call for
more compensation, delegating tasks to non-physician staff,
and keeping physicians paired with the same nurses/medical
assistants (2). Similar interventions were identified in a study
that involved site visits to “high-performing” primary care
practices to assess how they were mitigating burnout (45).

Study limitations

A limitation of this study is the response rate of just over
30%. A larger response rate would have allowed more
power to detect additional demographic or program-specific
factors associated with burnout. Response rates of previous
surveys of US radiation oncology chairs (25) and program
directors (26) were higher. Unfortunately, resident e-mail
addresses are not universally publicly available; therefore,
we had to rely on published contact information for resi-
dency program directors and program coordinators as a
means to distribute the surveys. This likely contributed to
the lower response rate in our study. However, a compari-
son with demographic data from the Accreditation Council
for Graduate Medical Education shows that our respondents
were similar to residents nationwide, at least in terms of
gender and PGY status (35). For instance, 28.5% of resi-
dents nationwide are female, compared with 31.2% in our
survey. Furthermore, 26.1%, 25.8%, 23.3%, and 24.8% are
PGY-2, -3, -4, and -5, respectively, compared with 26.3%,
26.8%, 21.5%, and 25.4% in our survey.

Additionally, several of the questions included in the
UVA and MVA were on resident perceptions of their pro-
grams, and it is difficult to know whether differences in
burnout are actually due to characteristics of the program or
whether resident perceptions were influenced by their pre-
existing burnout. Additionally, the effect of hours spent at
work may not be universal, because time spent working on
direct patient care, education, or research may be rewarding
and contribute to a sense of personal achievement, whereas
work that is perceived to be simply bureaucratic may be
more highly associated with burnout. However, these dif-
ferences are difficult to assess without a more in-depth
study.

Other questions that might impact burnout rates but were
not addressed in this study include program size, type of
internship performed (particularly for PGY-2 residents),
childcare responsibilities (46), concerns about job prospects
(47), and pre-existing mental health diagnoses. Despite
these limitations, this study represents the only published
survey of US radiation oncology residents focusing on
burnout and the largest such study among radiation
oncology residents worldwide. The use of the MBI-HSS, a
validated burnout assessment, represents another strength
because it allows comparison with previous literature and
stratification of risk categories known to correlate with a
variety of negative effects (48).
Conclusions

Overall, burnout rates among US radiation oncology resi-
dents seem to be consistent with rates among other US
oncologists, international radiation oncologists, and prac-
ticing US radiation oncologists. In general, radiation
oncology resident burnout rates in this study were lower
than rates reported among several studies with a more
diverse sample of physicians or residents. However,
burnout among one-third of residents should be considered
too high given the established association between burnout
and medical errors, desire to leave the profession,
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decreased medical knowledge, and even suicidal ideation.
Given these findings, efforts should focus on identifying
and mitigating risk factors for burnout to prevent the va-
riety of negative sequelae associated with this syndrome.
Future studies should track the evolution of burnout among
US radiation oncology residents, using this study as a
baseline.
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