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DISTRESS AMONG PHYSICIANS

during medical training is
common.1-3 Factors such as
physician burnout, depres-

sion, job dissatisfaction, and low qual-
ity of life (QOL) have been associated
with negative effects on patient care, in-
cluding major medical4 and medica-
tion5 errors, suboptimal care practices,6

and decreased patient satisfaction with
medical care.7 Despite the relevance of
physician well-being to patient care out-
comes, little is known about patterns of
distress across demographic factors. To
our knowledge, there has not been a na-
tionally representative examination of
factors that may be associated with well-
being of internal medicine residents.

In addition, the mediators of the rela-
tionshipbetweenphysicianwell-beingand
the provision of patient care are unclear.
Physiciandistressmayaffectqualityofcare
througheffectsonprofessionalism,com-
mitment, and attention to detail.8,9 Phy-
sician well-being also has been hypoth-
esized to contribute to competency in
medicalknowledgeandtolearning,which
in turn contribute to competence in de-
liveryofpatientcare.10 Thismodel iscon-
sistent with limited evidence in humans
suggesting that chronic or severe stress
may negatively influence learning and
memory.11 However, recent research in

internal medicine residents did not find
associationsbetweenwell-beingandmedi-
cal knowledge as determined by a stan-
dardizedgeneralmedicalexamination,12

calling this relationship into question.
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Context Physician distress is common and has been associated with negative ef-
fects on patient care. However, factors associated with resident distress and well-
being have not been well described at a national level.

Objectives To measure well-being in a national sample of internal medicine resi-
dents and to evaluate relationships with demographics, educational debt, and medi-
cal knowledge.

Design, Setting, and Participants Study of internal medicine residents using data
collected on 2008 and 2009 Internal Medicine In-Training Examination (IM-ITE) scores
and the 2008 IM-ITE survey. Participants were 16 394 residents, representing 74.1%
of all eligible US internal medicine residents in the 2008-2009 academic year. This total
included 7743 US medical graduates and 8571 international medical graduates.

Main Outcome Measures Quality of life (QOL) and symptoms of burnout were
assessed, as were year of training, sex, medical school location, educational debt, and
IM-ITE score reported as percentage of correct responses.

Results Quality of life was rated “as bad as it can be” or “somewhat bad” by 2402 of
16 187 responding residents (14.8%). Overall burnout and high levels of emotional ex-
haustion and depersonalization were reported by 8343 of 16 192 (51.5%), 7394 of 16 154
(45.8%), and 4541 of 15 737 (28.9%) responding residents, respectively. In multivari-
able models, burnout was less common among international medical graduates than among
US medical graduates (45.1% vs 58.7%; odds ratio, 0.70 [99% CI, 0.63-0.77]; P�.001).
Greater educational debt was associated with the presence of at least 1 symptom of burn-
out (61.5% vs 43.7%; odds ratio, 1.72 [99% CI, 1.49-1.99]; P�.001 for debt �$200 000
relative to no debt). Residents reporting QOL “as bad as it can be” and emotional ex-
haustion symptoms daily had mean IM-ITE scores 2.7 points (99% CI, 1.2-4.3; P� .001)
and 4.2 points (99% CI, 2.5-5.9; P� .001) lower than those with QOL “as good as it
can be” and no emotional exhaustion symptoms, respectively. Residents reporting debt
greater than $200 000 had mean IM-ITE scores 5.0 points (99% CI, 4.4-5.6; P� .001)
lower than those with no debt. These differences were similar in magnitude to the 4.1-
point (99% CI, 3.9-4.3) and 2.6-point (99% CI, 2.4-2.8) mean differences associated
with progressing from first to second and second to third years of training, respectively.

Conclusions In this national study of internal medicine residents, suboptimal QOL
and symptoms of burnout were common. Symptoms of burnout were associated with
higher debt and were less frequent among international medical graduates. Low QOL,
emotional exhaustion, and educational debt were associated with lower IM-ITE scores.
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To more fully understand the preva-
lence of resident distress across demo-
graphics as well as its association with
the key training competency of medi-
cal knowledge, we surveyed a large na-
tional cohort of internal medicine resi-
dents. We assessed their QOL and
symptoms of burnout and examined
demographic variables that may be re-
lated to well-being. We also examined
relationships with medical knowledge
and learning as measured by change in
medical knowledge on standardized test-
ing during training. We hypothesized
that distress would be associated with
greater educational debt, lower test
scores, and decreased learning.

METHODS
This study and waiver of informed con-
sent were approved by the Mayo Clinic
institutional review board. The Inter-
nal Medicine In-Training Examina-
tion (IM-ITE) is a standardized 340-
item multiple-choice self-assessment
examination offered yearly in October
to internal medicine residents en-
rolled in US programs.13,14 The pri-
mary goal of the IM-ITE is to evaluate
progress in training by identifying areas
of deficiency that require further learn-
ing. Achievement of a set level of per-
formance is not a goal of the examina-
tion, and studying for the IM-ITE is
specifically discouraged.15 Demo-
graphic data including sex, location of
medical school, age, and postgraduate
year are recorded, and examinees are
also asked to voluntarily complete an
accompanying survey at the end of the
examination with questions regarding
perceptions of the examination, ca-
reer interests, educational debt, use of
study materials, and perceptions of their
training environment.

In 2008, questions concerning qual-
ity of life, satisfaction with work-life bal-
ance, and burnout were asked as de-
tailed below (see eAppendix available
at http://www.jama.com). Medical
knowledge in this study was deter-
mined by the percentage of correct an-
swers on the IM-ITE. Mean scores are
consistently near 60% on the IM-ITE
across administrations. Learning was

measured by the change in IM-ITE
score from 2008 to 2009.

Overall QOL was measured by a
single-item linear analogue self-
assessment (LASA). This instrument
measured overall QOL on a scale of 1
to 5, with response anchors ranging
from “As bad as it can be” (1) to “As
good as it can be” (5). Low QOL was
defined as response in the lowest 2 cat-
egories of this item. Linear analogue
self-assessment instruments have been
validated across a broad range of medi-
cal conditions and populations and are
widely used in QOL research.4,16-18 We
assessed residents’ satisfaction with the
balance between their personal and pro-
fessional life on a similar 5-point Lik-
ert scale, with low satisfaction defined
as response in the lowest 2 categories
of this item. This question was adapted
from a validated questionnaire that has
been used in prior research.19,20

The Maslach Burnout Inventory21

(MBI) is considered the reference
standard for the assessment of burn-
out. However, its length (22 items)
limits the feasibility of its use in large
surveys addressing multiple content
areas within space constraints. Many
evaluations of burnout have focused
on the presence of high levels of
either emotional exhaustion or deper-
sonalization as the cornerstone of
burnout among high-achieving medi-
cal professionals.3,22 Therefore, in this
study, symptoms of burnout were
assessed using 2 single-item measures
adapted from the full MBI: emotional
exhaustion was assessed by the ques-
tion, “How often do you feel burned
out from your work?” and deperson-
alization by the question, “How often
do you feel you’ve become more cal-
lous toward people since you started
your residency?” Each question was
answered on a 7-point Likert scale
with response options ranging from
“never” to “daily.” These single items
correlated strongly with the emotional
exhaustion and depersonalization
domains of burnout as measured by
the full MBI in a sample of more than
10 000 medical students, residents,
and practicing physicians.23

Symptoms of high emotional exhaus-
tion were defined by a frequency of at
least weekly on the single-item emo-
tional exhaustion measure. Similarly,
symptoms of high depersonalization
were defined by a frequency of at least
weekly on the single-item depersonal-
ization measure. The area under the re-
ceiver operating characteristic curve for
the emotional exhaustion and deper-
sonalization items compared with their
respective full MBI domain measures
was 0.94 and 0.93. The positive pre-
dictive values of the single-item thresh-
olds for high levels of emotional ex-
haustion and depersonalization used in
this study were 88.2% and 89.6%, with
positive likelihood ratios of 14.9 and
23.4, respectively.23

We applied standard univariate sta-
tistics to characterize the sample. Be-
cause of the large sample size and mul-
tiple comparisons, 2-tailed statistical
significance was set at an � level of .01.
Multivariable analyses were con-
ducted using logistic regression for bi-
nary outcomes, ordinal logistic regres-
sion analysis with generalized logits for
ordinal outcomes, and multivariable
generalized linear models for continu-
ous outcomes. Because the more com-
plex ordinal logistic regression results
did not alter the summary conclu-
sions, the simpler multivariable logis-
tic regression model results are re-
ported for the categorical outcomes. All
2-way interactions were evaluated for
all models.

Statistical analyses were conducted
using SAS version 9.1 (SAS Institute Inc,
Cary, North Carolina).

RESULTS
The IM-ITE was completed by 21 208
internal medicine residents in Octo-
ber 2008, representing 95.8% of the
22 132 US internal medicine residents
in training during the 2008-2009 aca-
demic year.24 Of those completing the
examination, 19 831 (93.5%) re-
turned surveys. After merging with
demographic data provided by the Na-
tional Board of Medical Examiners,
valid responses were available from
17 820 residents (84.0%) in US cat-

RESIDENT WELL-BEING, DEBT, AND MEDICAL KNOWLEDGE

©2011 American Medical Association. All rights reserved. JAMA, September 7, 2011—Vol 306, No. 9 953

Downloaded From: https://jamanetwork.com/ on 05/22/2023



egorical and primary care training pro-
grams, of whom 14 958 (70.5%) re-
sponded to all variables and an
additional 1436 (6.8%) responded to at
least 1 variable in the current study,
yielding 16 394 (77.3%) total respon-
dents. Of these 16 394 residents, 5275
were graduating third postgraduate year
(PGY-3) residents in 2008 and did
not provide data in 2009. Of the re-
maining 11 119 residents, 8396 (75.5%)
provided data in 2009 and were in-
cluded in longitudinal analyses re-
lated to learning.

Demographic characteristics of the
2008 sample and the subsample of re-
spondents to both the 2008 and 2009
IM-ITE surveys were similar (TABLE 1).
IM-ITE scores of survey responders also
did not differ from scores of nonre-
sponders. Sex and medical school site

proportions closely matched available
national demographic data for inter-
nal medicine residents in the 2008-
2009 academic year.24

QOL and Symptoms of Burnout

Overall QOL was classified as being “as
bad as it can be” or “somewhat bad” by
14.8%(99%CI,14.1%-15.6%)ofresidents
(TABLE 2).Withrespect towork-lifebal-
ance, 32.9% (99% CI, 31.9%-33.8%) re-
ported being somewhat or very dissatis-
fied.Symptomsofemotionalexhaustion
at least weekly were reported by 7394 of
16 154residents(45.8%[99%CI,44.8%-
46.8%]),and4541of15 737(28.9%[99%
CI, 27.9%-29.8%]) reported symptoms
ofdepersonalizationatleastweekly.Over-
all, at least 1 symptom of burnout was
presentin8343of16 192residents(51.5%
[99% CI, 50.5%-52.5%]).

Quality of life was highest for PGY-3
residents and was higher among cat-
egorical and international medical
graduate residents (TABLE 3). PGY-1 or
PGY-2 residents, women, primary care
residents, and US medical graduates
were more likely to report dissatisfac-
tion with their work-life balance. QOL
and satisfaction with work-life bal-
ance were both lower among resi-
dents with educational debt, particu-
larly at the highest level of debt
(�$200 000) (Table 3). Quality of life
and satisfaction with work-life bal-
ance were higher among residents who
reported moonlighting (working at a
second job outside of regular resi-
dency training duty hours). Analyses for
which low QOL and low satisfaction
with work-life balance were defined by
the lowest 3 levels of these factors

Table 1. Demographic Characteristics and Internal Medicine In-Training Examination (IM-ITE) Scores of US Internal Medicine Residents
Responding to the 2008 IM-ITE Residents Questionnaire (N = 16 394) and Both 2008 and 2009 IM-ITE Resident Questionnaires (n = 8396)a

Variable

2008 Responders 2008 and 2009 Responders

No. (%)

Mean 2008
IM-ITE Score

(99% CI)b
P

Valuec No. (%)

Mean 2008
IM-ITE Score

(99% CI)

Mean 2009
IM-ITE Score

(99% CI)b

Year of training in 2008 �.001

PGY-1 5123 (31.2) 55.3 (55.1-55.6) 3907 (46.5) 55.6 (55.2-55.9) 59.7 (59.4-60.0)

PGY-2 5996 (36.6) 61.4 (61.1-61.7) 4489 (53.5) 61.2 (60.9-61.6) 63.9 (63.6-64.2)

PGY-3 5275 (32.2) 64.8 (64.5-65.1)

Sex �.001

Men 9139 (55.7) 61.3 (61.1-61.5) 4757 (56.7) 59.4 (59.0-59.7) 62.5 (62.2-62.8)

Women 7160 (43.7) 59.8 (59.5-60.0) 3603 (42.9) 57.6 (57.3-58.0) 61.2 (60.8-61.5)

Program .76

Categorical 14 890 (90.8) 60.6 (60.4-60.8) 7712 (91.9) 58.6 (58.4-58.9) 61.9 (61.7-62.2)

Primary care 1397 (8.5) 60.6 (60.0-61.2) 638 (7.6) 58.6 (57.7-59.5) 61.7 (60.8-62.5)

Medical school location �.001

United States 7743 (47.2) 60.4 (60.2-60.7) 3874 (46.1) 58.3 (58.0-58.7) 61.4 (61.0-61.7)

International 8571 (52.3) 60.8 (60.5-61.0) 4486 (53.4) 58.9 (58.5-59.2) 62.4 (62.1-62.7)

Educational debt in 2008, $US �.001

None 5812 (35.5) 62.2 (61.9-62.5) 2987 (35.6) 60.1 (59.7-60.5) 63.6 (63.2-63.9)

1-49 999 2446 (14.9) 61.4 (61.0-61.9) 1264 (15.1) 59.7 (59.1-60.3) 62.9 (62.4-63.5)

50 000-99 999 1387 (8.5) 61.0 (60.4-61.6) 697 (8.3) 58.8 (57.9-59.7) 62.2 (61.3-63.0)

100 000-149 999 1853 (11.3) 60.4 (59.9-61.0) 925 (11.0) 58.0 (57.3-58.7) 61.1 (60.4-61.7)

150 000-200 000 2349 (14.3) 59.3 (58.8-59.7) 1180 (14.1) 57.3 (56.7-58.0) 60.4 (59.8-61.0)

�200 000 2147 (13.1) 57.2 (56.7-57.7) 1131 (13.5) 55.2 (54.6-55.9) 58.6 (58.0-59.2)

Moonlightingd in past 30 d .72

Yes 1299 (8.2) 62.7 (62.1-63.4) 379 (4.7) 58.9 (57.7-60.0) 61.9 (60.8-63.0)

No 14 473 (91.8) 60.5 (60.3-60.7) 7681 (95.3) 58.7 (58.4-58.9) 62.0 (61.7-62.2)
Abbreviation: PGY, postgraduate year.
aNumbers may not sum to the given 2008 and 2008-2009 complete values because of missing data.
bScore represents percentage correct. 2008 IM-ITE mean score, 60.3 (SD, 9.0). 2009 IM-ITE mean score, 59.0 (SD, 9.0).
cFor independent association of full variable from multivariable generalized linear models including all variables in the table.
d “Moonlighting” was defined as working at a second job outside of regular residency training duty hours.
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yielded similar results, except that dif-
ferences between categorical and pri-
mary care residents were no longer
found and international medical gradu-
ates had lower QOL (eTable 1).

Symptoms of emotional exhaustion
decreased as year of training in-
creased, while symptoms of deperson-
alization increased after the PGY-1 year
(TABLE 4). Women and residents in pri-
mary care programs reported more fre-
quent symptoms of both emotional ex-
haustion and depersonalization.
Substantially greater emotional exhaus-
tion and depersonalization symptoms
were also seen among US medical
graduates relative to international medi-
cal graduates.

Emotional exhaustion and deper-
sonalization increased as educational
debt increased (Table 4). Comparing
residents having more than $200 000
of debt with residents having no debt,
the odds ratios for emotional exhaus-
tion, depersonalization, and burnout in
either domain were 1.59 (99% CI, 1.38-
1.84), 1.80 (99% CI, 1.54-2.11), and
1.72 (99% CI, 1.49-1.99), respectively
(each P� .001).

Although international medical
graduates were less likely to have debt
(eTable 2), the association of debt with
burnout symptoms was particularly
prominent for international gradu-
ates. The degree of burnout in the high-
est categories of debt for international
medical graduates approached or even
exceeded that of US graduates (inter-
action P� .001 for emotional exhaus-
tion, depersonalization, and burnout)
(eFigure). Rates of high emotional ex-
haustion also increased with escalat-
ing debt more markedly for women
than men (interaction P=.004). Among
residents with no debt, the rate of high
emotional exhaustion was 40.8% in
women and 38.4% in men (99% CI for
difference, −0.9% to 5.7%; P=.06). For
those reporting debt greater than
$200 000, the rate of high emotional ex-
haustion was 60.0% in women and
49.8% in men (99% CI for difference,
4.6%-15.9%; P� .001). Moonlighting,
although slightly more common among
residents with debt (eTable 2), was not

statistically significantly associated with
burnout at the �=.01 threshold pre-
specified in this study.

Medical Knowledge and Learning

The IM-ITE scores increased as train-
ing progressed, by a mean of 4.1 points
(99% CI, 3.9-4.3; P� .001) from PGY-1
to PGY-2 and 2.6 points (99% CI, 2.4-
2.8; P� .001) from PGY-2 to PGY-3
(Table 1). Although statistically signifi-
cant, differences by sex and medical
school location were small. IM-ITE score
decreased as educational debt in-
creased, with a mean difference of 5.0
points (99% CI, 4.4-5.6; P� .001) be-
tween residents reporting no debt and
those reporting debt exceeding $200 000.

The association of debt with IM-ITE
score was stronger for international
medical graduates than for US gradu-
ates (interaction P� .001) (FIGURE 1).
Among residents with less than $50 000
of debt, test scores for US and interna-
tional medical graduates did not dif-
fer. However, scores diverged at higher
levels of debt, and among residents with
more than $200 000 of debt, mean test
scores were 58.4 for US medical gradu-
ates and 54.2 for international gradu-
ates (99% CI for difference, 3.1-5.2;
P� .001). The relationship between
debt and medical knowledge was also
stronger in men than in women (inter-
action P=.002) (FIGURE 2). Men had
higher IM-ITE scores overall, but the

Table 2. Association of Well-being Factors With Medical Knowledge Determined by 2008
Internal Medicine In-Training Examination Score (N = 16 394)a

Well-being Variable No. (%)
Mean IM-ITE

Score (99% CI)b
P

Valuec

Quality of life �.001

As good as it can be 2469 (15.3) 60.3 (59.8-60.8)

Somewhat good 6718 (41.5) 61.2 (60.9-61.5)

Neutral 4598 (28.4) 60.3 (60.0-60.6)

Somewhat bad 2160 (13.3) 60.4 (59.9-60.9)

As bad as it can be 242 (1.5) 57.6 (56.0-59.2)

Satisfaction with work-life balance �.001

Very satisfied 1410 (8.7) 61.4 (60.8-62.0)

Somewhat satisfied 5273 (32.6) 61.0 (60.7-61.3)

Neutral 4185 (25.8) 60.5 (60.1-60.9)

Somewhat dissatisfied 4452 (27.5) 60.3 (60.0-60.7)

Very dissatisfied 876 (5.4) 59.2 (58.4-60.0)

Emotional exhaustion �.001

Never 243 (1.5) 62.0 (60.4-63.6)

A few times a year or less 1364 (8.4) 62.5 (61.9-63.1)

Once a month 1789 (11.1) 61.3 (60.8-61.9)

A few times a month 5364 (33.2) 61.1 (60.8-61.4)

Once a week 3227 (20.0) 60.5 (60.1-60.9)

A few times a week 3567 (22.1) 59.4 (59.0-59.8)

Every day 600 (3.7) 57.8 (56.8-58.8)

Depersonalization �.001

Never 2155 (13.7) 59.4 (58.9-59.9)

A few times a year or less 2863 (18.2) 61.3 (60.9-61.7)

Once a month 2293 (14.6) 60.6 (60.2-61.1)

A few times a month 3885 (24.7) 61.0 (60.6-61.4)

Once a week 1998 (12.7) 60.6 (60.1-61.2)

A few times a week 1930 (12.3) 60.3 (59.8-60.8)

Every day 613 (3.9) 60.6 (59.6-61.6)
Abbreviation: IM-ITE, Internal Medicine In-Training Examination.
aTotals summing to less than 16 394 reflect missing data.
bScore represents percentage correct. 2008 IM-ITE mean score, 60.3 (SD, 9.0). 2009 IM-ITE mean score, 59.0 (SD,

9.0).
cFor independent association of full variable in multivariable generalized linear models adjusted for year of training, sex,

program, medical school location, debt, and moonlighting (n=15 388).
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gap narrowed as debt increased, with
no difference in test scores at the high-
est level of debt. Across years of train-
ing, IM-ITE scores consistently de-
creased as debt increased (interaction
P=.22) (FIGURE 3).

Decreased QOL, decreased satisfac-
tion with work-life balance, and
increased frequency of burnout symp-
toms were associated with lower
IM-ITE scores (Table 2). IM-ITE
scores were most notably decreased in
the 242 residents (1.5%) reporting
QOL that was “as bad as it can be”
(mean, 57.6 vs 60.3 for the 2469
[15.3%] residents reporting QOL “as
good as it can be” [difference, 2.7
points; 99% CI, 1.2-4.3; P� .001]).
IM-ITE scores also were lower for the
600 residents (3.7%) with daily feel-
ings of emotional exhaustion (mean,

57.8 vs 62.0 for the 243 residents
[1.5%] never feeling burned out from
work [difference, 4.2 points; 99% CI,
2.5-5.9; P� .001]). Although statisti-
cally significant, differences in medi-
cal knowledge scores across levels of
depersonalization and dissatisfaction
with work-life balance were small
(Table 2).

Associations of debt and well-being
with learning as measured by the change
in IM-ITE score from 2008 to 2009 were
not seen. Scores on the IM-ITE in-
creased by approximately 3 points at all
levels of measured aspects of debt and
well-being (eTable 3 and eTable 4).
Thus, residents with lower QOL, more
burnout, or greater debt burden who
started with lower scores did not re-
cover to the level of their colleagues dur-
ing the course of training.

COMMENT
This study of nearly three-fourths of all
internal medicine residents-in-
training in the United States in the
2008-2009 academic year represents, to
our knowledge, the first national co-
hort of residents reporting on QOL, sat-
isfaction with work-life balance, burn-
out, and debt. This study is also to our
knowledge the first large-scale report
on the association of these factors with
an objective measure of a key clinical
competency, medical knowledge.

Dissatisfaction and personal dis-
tress were common across the cohort.
In particular, the prevalence of burn-
out symptoms in this national cohort
is consistent with that reported in mul-
tiple previous studies of residents, in
which burnout rates have commonly
exceeded 40%.3 Because all members of

Table 3. Quality of Life and Satisfaction With Work-Life Balance Among US Internal Medicine Residents Responding to the 2008 Internal
Medicine In-Training Examination Residents Questionnaire (n = 15 388)

Variable No. (%)

Low QOLa Low Satisfaction With Work-Life Balanceb

No. (%) OR (99% CI) P Valuec No. (%) OR (99% CI) P Valuec

Year of training �.001 �.001

PGY-1 4692 (30.5) 727 (15.6) 1 [Reference] 1664 (35.5) 1 [Reference]

PGY-2 5681 (36.9) 910 (16.1) 1.04 (0.91-1.20) 1958 (34.5) 0.95 (0.85-1.06)

PGY-3 5015 (32.6) 638 (12.8) 0.84 (0.72-0.98) 1445 (28.8) 0.77 (0.68-0.86)

Sex .01 �.001

Men 8649 (56.2) 1212 (14.1) 1 [Reference] 2640 (30.6) 1 [Reference]

Women 6739 (43.8) 1063 (15.8) 1.12 (1.00-1.27) 2427 (36.1) 1.26 (1.15-1.38)

Program �.001 �.001

Categorical 14 081 (91.5) 2037 (14.5) 1 [Reference] 4564 (32.5) 1 [Reference]

Primary care 1307 (8.5) 238 (18.2) 1.31 (1.07-1.59) 503 (38.5) 1.29 (1.10-1.51)

Medical school location .003 �.001

United States 7472 (48.6) 1267 (17.0) 1 [Reference] 2808 (37.6) 1 [Reference]

International 7916 (51.4) 1008 (12.8) 0.85 (0.73-0.98) 2259 (28.6) 0.78 (0.70-0.87)

Educational debt, $US �.001 �.001

None 5578 (36.2) 654 (11.8) 1 [Reference] 1511 (27.1) 1 [Reference]

1-49 999 2315 (15.0) 323 (14.0) 1.20 (1.00-1.46) 734 (31.8) 1.24 (1.08-1.43)

50 000-99 999 1315 (8.5) 206 (15.7) 1.30 (1.03-1.64) 466 (35.5) 1.33 (1.11-1.58)

100 000-149 999 1800 (11.7) 299 (16.6) 1.34 (1.08-1.66) 676 (37.6) 1.38 (1.17-1.63)

150 000-200 000 2287 (14.9) 400 (17.5) 1.44 (1.18-1.76) 859 (37.6) 1.39 (1.19-1.62)

�200 000 2093 (13.6) 393 (18.8) 1.60 (1.32-1.94) 821 (39.3) 1.54 (1.32-1.79)

Moonlightingd in past 30 d �.001 �.001

No 14 127 (91.8) 2150 (15.3) 1 [Reference] 4749 (33.7) 1 [Reference]

Yes 1261 (8.2) 125 (9.9) 0.64 (0.50-0.83) 318 (25.2) 0.71 (0.60-0.85)
Abbreviations: QOL, quality of life; OR, odds ratio; PGY, postgraduate year.
aQOL measured on a 5-point Likert scale, with response anchors ranging from “As bad as it can be” (1) to “As good as it can be” (5). Low QOL defined as score of 2 or lower. All

odds ratios from multivariable logistic regression including all variables in the table.
bSatisfaction with work-life balance measured on a 5-point Likert scale, with response anchors ranging from “very dissatisfied” to “very satisfied.” Low work-life balance defined as

score of 2 or lower. All odds ratios from multivariable logistic regression including all variables in the table.
cFor independent association of full variable from multivariable logistic regression including all variables in the table.
d “Moonlighting” was defined as working at a second job outside of regular residency training duty hours.
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the study cohort began training after
duty hour limits went into effect in
2003, these results suggest that dis-
tress remains common despite these
regulations.

Symptoms of emotional exhaustion
were more common among PGY-1 resi-
dents and decreased with each year in
training, while symptoms of deperson-
alization (which may manifest as cyni-
cism and callous attitudes toward
patients)21 increased as training pro-

gressed. The factors driving these differ-
ences have not been fully elucidated,
although one possible explanation is
that the accumulated effects of emo-
tional exhaustion early in the resi-
dency training process lead to longer-
term erosion of physician idealism,
even after emotional exhaustion
improves.3,8,9 This may argue in favor
of further protections during intern-
ship against contributors to emotional
exhaustion such as fatigue, lack of

resources and support, and work over-
load,3,25,26 although the optimal ways
to reduce burnout have not been iden-
tified.25

Higher levels of educational debt
were associated with lower QOL and
higher rates of burnout. These results
are consistent with previously re-
ported associations of educational debt
with decreased career satisfaction,27 de-
pressive symptoms, and cynicism.2 Al-
though these results are consistent with

Table 4. Multivariable Models of Symptoms of High Emotional Exhaustion, Depersonalization, and Either Burnout Domain Among US Internal
Medicine Residents Responding to the 2008 Internal Medicine In-Training Examination Residents Questionnairea

Variable

High Emotional Exhaustion (n = 15 334) High Depersonalization (n = 15 024) High in Either Domain (n = 15 370)

Overall
No.
(%)

No. (%)
With

Symptoms
OR

(99% CI)
P

Valueb

Overall
No.
(%)

No. (%)
With

Symptoms
OR

(99% CI)
P

Valueb

Overall
No.
(%)

No. (%)
With

Symptoms
OR

(99% CI)
P

Valueb

Year of training �.001 �.001 �.001

PGY-1 4671
(30.5)

2417
(51.7)

1 [Reference] 4566
(30.4)

1211
(26.5)

1 [Reference] 4687
(30.5)

2575
(54.9)

1 [Reference]

PGY-2 5666
(37.0)

2578
(45.5)

0.77
(0.69-0.85)

5553
(37.0)

1682
(30.3)

1.17
(1.04-1.31)

5675
(36.9)

2932
(51.7)

0.86
(0.77-0.95)

PGY-3 4997
(32.6)

2035
(40.7)

0.65
(0.58-0.73)

4905
(32.6)

1482
(30.2)

1.22
(1.08-1.38)

5008
(32.6)

2442
(48.8)

0.79
(0.71-0.88)

Sex �.001 .009 �.001

Men 8619
(56.2)

3692
(42.8)

1 [Reference] 8439
(56.2)

2352
(27.9)

1 [Reference] 8640
(56.2)

4263
(49.3)

1 [Reference]

Women 6715
(43.8)

3338
(49.7)

1.31
(1.20-1.42)

6585
(43.8)

2023
(30.7)

1.10
(1.00-1.21)

6730
(43.8)

3686
(54.8)

1.22
(1.12-1.33)

Program .009 �.001 .004

Categorical 14 031
(91.5)

6387
(45.5)

1 [Reference] 13 746
(91.5)

3958
(28.8)

1 [Reference] 14 064
(91.5)

7226
(51.4)

1 [Reference]

Primary care 1303
(8.5)

643
(49.3)

1.17
(1.00-1.36)

1278
(8.5)

417
(32.6)

1.25
(1.06-1.47)

1306
(8.5)

723
(55.4)

1.19
(1.02-1.38)

Medical school location �.001 �.001 �.001

United States 7457
(48.6)

3802
(51.0)

1 [Reference] 7417
(49.4)

2809
(37.9)

1 [Reference] 7465
(48.6)

4384
(58.7)

1 [Reference]

International 7877
(51.4)

3228
(41.0)

0.79
(0.71-0.87)

7607
(50.6)

1566
(20.6)

0.52
(0.47-0.59)

7905
(51.4)

3565
(45.1)

0.70
(0.63-0.77)

Educational debt, $US �.001 �.001 �.001

None 5563
(36.3)

2197
(39.5)

1 [Reference] 5364
(35.7)

1093
(20.4)

1 [Reference] 5571
(36.2)

2435
(43.7)

1 [Reference]

1-49 999 2297
(15.0)

1003
(43.7)

1.18
(1.04-1.35)

2236
(14.9)

575
(25.7)

1.30
(1.11-1.52)

2312
(15.0)

1129
(48.8)

1.21
(1.06-1.38)

50 000-99 999 1309
(8.5)

606
(46.3)

1.20
(1.02-1.42)

1299
(8.6)

423
(32.6)

1.42
(1.18-1.71)

1312
(8.5)

709
(54.0)

1.30
(1.10-1.54)

100 000-149 999 1799
(11.7)

910
(50.6)

1.36
(1.16-1.59)

1783
(11.9)

640
(35.9)

1.46 (1.24-1.73) 1800
(11.7)

1039
(57.7)

1.41
(1.20-1.64)

150 000-200 000 2280
(14.9)

1187
(52.1)

1.43
(1.24-1.66)

2266
(15.1)

847
(37.4)

1.56
(1.33-1.83)

2284
(14.9)

1351
(59.2)

1.48
(1.28-1.72)

�200 000 2086
(13.6)

1127
(54.0)

1.59
(1.38-1.84)

2076
(13.8)

797
(38.4)

1.80
(1.54-2.11)

2091
(13.6)

1286
(61.5)

1.72
(1.49-1.99)

Moonlightingc in past 30 d .01 .22 .08

No 14 078
(91.8)

6528
(46.4)

1 [Reference] 13 779
(91.7)

4017
(29.2)

1 [Reference] 14 109
(91.8)

7343
(52.0)

1 [Reference]

Yes 1256
(8.2)

502
(40.0)

0.86
(0.73-1.01)

1245
(8.3)

358
(28.8)

0.92 (0.77-1.10) 1261 (8.2) 606 (48.1) 0.90 (0.77-1.05)

Abbreviations: OR, odds ratio; PGY, postgraduate year.
aHigh level of burnout symptoms defined as occurring at least once a week, a score of 5 on the 7-point Likert scale. Odds ratios relative to reference level, from multivariable logistic

regression including all variables in the table.
bFor independent association of full variable from multivariable logistic regression including all variables in the table, with outcome of high levels of emotional exhaustion, depersonalization,

or either domain as appropriate.
c“Moonlighting” was defined as working at a second job outside of regular residency training duty hours.
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a significant negative effect of educa-
tional debt on QOL and burnout, it is
unclear if this would represent a di-
rect effect of debt burden. It is no-
table, however, that moonlighting does
not appear to explain these effects, be-
cause it was not associated with burn-
out in this study in multivariable analy-
sis and was actually unexpectedly
associated with improved QOL.

International medical graduates were
markedly less likely than US gradu-
ates to report high levels of emotional

exhaustion or depersonalization. This
observation may suggest different ex-
periences of burnout between these
groups. One possible explanation is that
international medical graduates train-
ing in US residency programs repre-
sent a subset of international gradu-
ates who are more resilient and less
prone to burnout owing to their suc-
cessful navigation through the com-
plex and highly competitive selection
process for US residency positions as
foreign graduates.28,29 The lower rates

of burnout symptoms among interna-
tional medical graduates persisted in
multivariable analyses after adjust-
ment for debt, suggesting that lesser
debt among international graduates
does not explain the observed differ-
ences in burnout between interna-
tional and US medical graduates. The
experience of international medical
graduates in US training programs is
poorly understood,28-32 and these re-
sults should prompt renewed study of
this important constituent of the phy-
sician workforce.

The frequency of low measures of
well-being among residents across all
demographic groups is particularly con-
cerning, given the previously demon-
strated adverse associations of distress
with quality of care. Advancing under-
standing of these associations, the re-
sults of this study suggest that medi-
cal knowledge is lower as emotional
exhaustion increases and at the lowest
levels of QOL. The magnitude of these
associations is illustrated by the fact that
the differences in medical knowledge
seen across levels of both distress and
debt were as large as differences across
entire years of training.

A previous study did not find a re-
lationship between well-being and
medical knowledge, likely because of
small sample size and limited preva-
lence of the lowest levels of well-
being.12 The lowest QOL category af-
fected only 1.5% of responding
residents in our study, so the poten-
tial impact of the observed association
of QOL with medical knowledge ap-
pears small. However, the most ex-
treme emotional exhaustion category af-
fected 3.7% of residents, and IM-ITE
scores were also notably lower in the
next highest category of emotional ex-
haustion, affecting an additional 22.1%
of residents. In addition, the highest 2
categories of debt involved 13.1% and
14.3% of residents, respectively. Taken
together, high levels of debt and emo-
tional exhaustion are common among
internal medicine residents nation-
ally, and therefore their negative asso-
ciation with test performance war-
rants attention.

Figure 1. Comparison of Educational Debt and 2008 Internal Medicine In-Training
Examination (IM-ITE) Scores, by Medical School Location
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Figure 2. Comparison of Educational Debt and 2008 Internal Medicine In-Training
Examination (IM-ITE) Scores, by Sex
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The association of increased debt
with lower test scores was particu-
larly strong for international medical
graduates, in whom the difference in
mean IM-ITE score between those
with no debt and those with more
than $200 000 in debt was 8 points
(similar to the difference in score
between PGY-1 and PGY-3 resi-
dents). Men also had steeper declines
in test scores with higher debt levels
than did women. It is unclear why
debt should exhibit stronger associa-
tions with distress or medical knowl-
edge in these resident groups, but the
differences are sufficiently large to
merit further study.

Although strong relationships be-
tween aspects of well-being, debt, and
medical knowledge were identified in
this study, we found no relationships
with learning. There are many pos-
sible explanations for this. For ex-
ample, it is possible that the stress of
the examination itself might affect resi-
dents’ well-being or performance at the
time of the examination but not corre-
late with cumulative performance over
the course of training. This concern is
diminished by the low-stakes nature of
the IM-ITE, which is not intended to
affect residents’ training evaluations,
ability to graduate, or future certifica-
tion and licensure. Furthermore, al-
though chronic stress may lead to burn-
out, acute stress and fatigue differ from
burnout,21 and such effects also would
not explain the observed associations
with debt.

The findings with respect to learn-
ing also may reflect an association of
distress or debt with prior acquisition
of medical knowledge, such as in medi-
cal school. Medical knowledge may be
gained during residency in a different
manner than it is during medical school.
For example, stress may actually en-
hance learning when the content is di-
rectly related to the stressor.33 Be-
cause much of what is learned during
residency training occurs in the con-
text of potentially stressful direct pa-
tient care activities, perhaps learning
during residency training is relatively
protected.

Regardless of the explanation, inter-
nal medicine residents with greater de-
grees of emotional exhaustion and debt,
and lower QOL levels, consistently
scored less well on the IM-ITE and did
not recover to the level of their col-
leagues over the course of their train-
ing. Additional studies are needed to
better understand these relationships
and their effect on clinical compe-
tency. In particular, as debt relief pro-
grams are developed for physicians in
training and in practice,34,35 their effect
on both well-being and patient safety
should be assessed.

This study has several additional
limitations. First, although the IM-
ITE is completed by nearly all US in-
ternal medicine residents and the per-
centage of residents completing the
survey was high, it remains possible that
nonresponse bias could affect the re-
sults. This concern is mitigated by the
similarities of the sample to national
demographic data, but it remains pos-
sible that differences in unmeasured
variables were present.

Second, not all domains of well-
being were assessed in this study, so
these results do not provide insight into
depression, job satisfaction, or other fac-
tors related to well-being. In addition,
many demographic variables were not

evaluated. Personal factors such as race,
socioeconomic status, marital status, or
parenting status, and program or insti-
tutional factors such as research em-
phasis or curricular structure, also may
be associated with well-being, debt, or
medical knowledge.1,3,26,36 For ex-
ample, debt may be a surrogate for an-
other factor such as socioeconomic
background rather than a causal fac-
tor affecting well-being or medical
knowledge. However, literature sug-
gests lower levels of burnout37 and simi-
lar levels of debt38 among minorities
pursuing medical careers.

Third, because educational debt was
evaluated by self-report, it is possible
that some debt responses were misclas-
sified. Fourth, prior performance on
standardized examinations could not be
accounted for in this study. However,
a recent study of premedical debt
among matriculating medical stu-
dents showed associations of debt with
failure on licensing examinations, even
after adjustment for previous exami-
nation performance.39

Fifth, the definition of learning in this
study was restricted to an increase in
medical knowledge over time. Associa-
tions of distress and debt with learn-
ing across the full range of medical com-
petency domains have not yet been fully

Figure 3. Comparison of Educational Debt and 2008 Internal Medicine In-Training
Examination (IM-ITE) Scores, by Postgraduate Year
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explored and remain an area open to
further study. Sixth, it is not possible
to determine causation from this study,
so the observed relationships between
QOL, symptoms of burnout, debt, and
medical knowledge are best inter-
preted as associations.

In summary, suboptimal QOL and
dissatisfaction with work-life balance
were common in this national cohort
of internal medicine residents, as were
burnout symptoms of emotional ex-
haustion and depersonalization. Addi-
tional research is needed to investi-
gate how the factors affecting the
well-being of resident physicians in-

teract with each other and with clin-
ical competency.
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