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MEDICAL ERRORS AND PA-
tient safety are an impor-
tant concern for pa-
tients and physicians.

Medical errors have received in-
creased attention since 1999, when the
Institute of Medicine reported that up
to 100 000 US patients die each year be-
cause of preventable adverse events.1

The proportion of hospitalized pa-
tients affected by medical errors has
been estimated to be 5% to 10%,2-6 al-
though it has approached 50% in some
studies.7,8 The morbidity, mortality, and
financial costs of these events may be
great.9-13

Many reports on medical errors have
focused on the rate at which errors
affect patients. Less commonly ad-
dressed is the proportion of physi-
cians who commit errors. Several stud-
ies have evaluated this rate among
resident physicians.14-16 In a cross-
sectional study examining self-
defined errors, Mizrahi14 found that
47% of internal medicine residents
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Context Medical errors are associated with feelings of distress in physicians, but little
is known about the magnitude and direction of these associations.

Objective To assess the frequency of self-perceived medical errors among resident
physicians and to determine the association of self-perceived medical errors with resi-
dent quality of life, burnout, depression, and empathy using validated metrics.

Design, Setting, and Participants Prospective longitudinal cohort study of cat-
egorical and preliminary internal medicine residents at Mayo Clinic Rochester. Data
were provided by 184 (84%) of 219 eligible residents. Participants began training in
the 2003-2004, 2004-2005, and 2005-2006 academic years and completed surveys
quarterly through May 2006. Surveys included self-assessment of medical errors and
linear analog scale assessment of quality of life every 3 months, and the Maslach Burn-
out Inventory (depersonalization, emotional exhaustion, and personal accomplish-
ment), Interpersonal Reactivity Index, and a validated depression screening tool every
6 months.

Main Outcome Measures Frequency of self-perceived medical errors was recorded.
Associations of an error with quality of life, burnout, empathy, and symptoms of depres-
sion were determined using generalized estimating equations for repeated measures.

Results Thirty-four percent of participants reported making at least 1 major medical
error during the study period. Making a medical error in the previous 3 months was
reported by a mean of 14.7% of participants at each quarter. Self-perceived medical
errors were associated with a subsequent decrease in quality of life (P=.02) and wors-
ened measures in all domains of burnout (P=.002 for each). Self-perceived errors were
associated with an odds ratio of screening positive for depression at the subsequent
time point of 3.29 (95% confidence interval, 1.90-5.64). In addition, increased burn-
out in all domains and reduced empathy were associated with increased odds of self-
perceived error in the following 3 months (P=.001, P�.001, and P=.02 for deperson-
alization, emotional exhaustion, and lower personal accomplishment, respectively; P=.02
and P=.01 for emotive and cognitive empathy, respectively).

Conclusions Self-perceived medical errors are common among internal medicine resi-
dents and are associated with substantial subsequent personal distress. Personal dis-
tress and decreased empathy are also associated with increased odds of future self-
perceived errors, suggesting that perceived errors and distress may be related in a
reciprocal cycle.
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reported making serious errors dur-
ing their training. In another cross-
sectional study of internal medicine
residents, Wu et al15 found that 45% of
surveyed residents at various stages of
training reported making at least 1 mis-
take (defined as “an act of omission by
any caregiver which would have been
judged wrong by knowledgeable peers
at the time it occurred”) during their
residency. More recently, Jagsi et al16

surveyed residents across multiple spe-
cialties and found that 18% of respon-
dents acknowledged at least 1 adverse
event (defined as “a complication, in-
jury, or harm to a patient resulting from
medical management [not from the pa-
tient’s underlying condition or dis-
ease]”) in a patient under their care dur-
ing the previous week. More than one
third of these events was classified as
a mistake by the resident, using the
same definition as Wu et al.15 An ad-
ditional 23% of respondents reported
a near miss (defined as “a mistake that
does not reach the patient or if it reaches
the patient does not result in injury or
harm”) for which they felt at least par-
tially responsible.

These studies suggest that a signifi-
cant proportion of graduate medical
trainees make medical errors. Commit-
ting errors can have a significant im-
pact on clinicians. If patients are the first
victimsofmedical errors,physicianshave
been termed the “second victims”17 and
commonly experience feelings of dis-
tress, guilt, shame, and depression in re-
sponse to medical errors.15,18-23 These ef-
fects may be long lasting,14,15,24-26 with
some physicians feeling “permanently
wounded” as a result.20

To date, studies of the effect of medi-
cal errors on physicians have been de-
scriptive cross-sectional evaluations that
preclude quantitative assessment of the
temporal relationship or magnitude of
the association between errors and phy-
sician distress. We used a prospective
longitudinal design (the Mayo Inter-
nal Medicine Well-being Study) to
evaluate the frequency of perceived
medical errors among internal medi-
cine residents and to measure the as-
sociation of these medical errors with

resident quality of life (QOL), burn-
out, symptoms of depression, and em-
pathy using validated metrics.

METHODS
Participants

All entering categorical and prelimi-
nary internal medicine trainees in aca-
demic years 2003-2004, 2004-2005, and
2005-2006 at the Mayo Clinic Roches-
ter Internal Medicine Residency pro-
gram were eligible to participate. Resi-
dents in these academic classes had
attended 108 US and international
medical schools. These residents spend
approximately half of their rotations on
in-hospital services with overnight call
responsibilities, with the remaining time
spent in outpatient and subspecialty
consultation rotations. Residents were
invited to participate in this study dur-
ing their orientation before beginning
residency or by telephone if unable to
attend orientation. Participation was
elective. Individuals who desired to par-
ticipate signed written informed con-
sent to be surveyed every 3 months. The
Mayo Clinic institutional review board
approved this study.

Data Collection

Residents were electronically sur-
veyed every 3 months throughout their
training. The current study focuses on
data collected through May 2006. As of
this date, categorical residents begin-
ning training in 2003, 2004, and 2005
had received 12, 8, and 4 surveys, re-
spectively. Preliminary (1-year) resi-
dents beginning training in 2003, 2004,
and 2005 had received 5, 5, and 4 sur-
veys, respectively. Surveys included
questions about demographic charac-
teristics, current rotation characteris-
tics, coping strategies for dealing with
stress, and report of self-perceived
medical errors. Validated survey tools
were used to measure QOL, burnout,
symptoms of depression, and empa-
thy, as described below. Self-reported
medical errors and QOL were as-
sessed quarterly; to avoid an excess bur-
den on participants, burnout, symp-
toms of depression, and empathy were
evaluated every 6 months. No mem-

ber of the Mayo Clinic Department of
Medicine had access to identifying in-
formation on study items for indi-
vidual participants. Nonidentifying nu-
meric codes were used by statisticians
to preserve resident anonymity when
longitudinal data were collected and
analyzed. Residents who screened posi-
tive for depression were identified by
a separate study statistician and re-
ceived a letter by certified mail notify-
ing them of this result and informing
them of confidential resources avail-
able to those desiring help.

Study Measures

Self-reported Medical Errors. Per-
ceived medical errors were evaluated by
self-report every 3 months by asking resi-
dents, “Are you concerned you have
made any major medical errors in the last
3 months?” The intent of this question
was to identify events internalizedbyresi-
dents as major medical errors, rather than
to document events associated with pa-
tient risk. Accordingly, major medical er-
rors were not specifically defined for the
residents. Thus, self-reported errors in
this study represent major medical er-
rors as perceived by each resident. Resi-
dents reporting errors were also asked to
indicate to whom they had spoken about
these errors.

QOL, Burnout, and Depression.
Quality of life was measured by a single-
item linear analog scale assessment
(LASA). This instrument measures
overall QOL on a 0 to 10 scale, with re-
sponse anchors ranging from “as bad
as it can be” (0) to “as good as it can
be” (10). This scale has been validated
across a wide range of medical condi-
tions and populations.27-31

Burnout is a syndrome encompass-
ing 3 domains (depersonalization, emo-
tional exhaustion, and a sense of low
personal accomplishment) that is asso-
ciated with decreased work perfor-
mance.32 Burnout was measured using
the Maslach Burnout Inventory (MBI),
a 22-item tool evaluating each of these
domains.32 Responders rate the fre-
quency with which they experience
various feelings or emotions on a
7-point Likert scale, with response
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options ranging from “never” to “daily.”
Higher values of depersonalization
(Mas lach Burnout Inventory–
Depersonalization) and emotional
exhaustion (Maslach Burnout Inven-
tory–Emotional Exhaustion [MBI-
EE]) and lower values of personal
accomplishment (Maslach Burnout
Inventory–Personal Accomplish-
ment) signify burnout. This instru-
ment has been used in numerous pre-
vious studies of physicians.33-36

Depression screening used the
2-question approach described by
Spitzer et al37 and validated by Whooley
et al.38 This instrument has been used
in a variety of patient populations,37,38

including 2 studies of physicians.33,39

This tool includes questions about de-
pressed mood and anhedonia: “Dur-
ing the past month, have you often been
bothered by feeling down, depressed,
or hopeless?” and “During the past
month, have you often been bothered
by little interest or pleasure in doing
things?” A positive screen for depres-
sion is defined as a “yes’ response to
either question. This screening instru-
ment has reported positive likelihood
ratios of up to 3.42 for the diagnosis of
current major depression and nega-
tive likelihood ratios as low as 0.07.37,38

These likelihood ratios are typical of
other depression screening instru-
ments reported in the literature.38,40 As-
suming a 25% prevalence of depres-
sion similar to that reported in other
samples of internal medicine resi-
dents,33,36,41 screening positive on this
instrument implies a probability of de-
pression of up to 53%, whereas a nega-
tive screen result implies a probability
of depression as low as 2%.

Empathy. Empathy is a multidi-
mensional construct with cognitive
and emotive domains. Cognitive
empathy relates to an individual’s abil-
ity to understand the perspective of
another person about his or her cir-
cumstances. Emotive empathy refers
to an individual’s concern for the feel-
ings of others.42-46 Empathy was mea-
sured with the Interpersonal Reactivity
Index (IRI), a 28-item instrument with
4 separate 7-item subscales evaluating

different dimensions of empathy that
are considered independently.42 Each
question item is scored on a Likert
scale from 0 to 4, with response
anchors ranging from “does not
describe me well” (0) to “describes me
well” (4), so that the maximum score
for each subscale is 28. We included
the IRI subscales measuring the cogni-
tive and emotive domains of empathy
according to previous studies demon-
strating the utility of these subscales
for evaluating empathy among resi-
dent physicians.36,46-48

Statistical Analyses

Standard univariate statistics were
used to characterize the sample. Com-
parisons between residents reporting
errors and residents reporting no
errors were initially made using sum-
mary statistics, collapsing responses
within each individual into a single
average outcome.49 These comparisons
were analyzed using the Wilcoxon-
Mann-Whitney test for continuous
variables and the Fisher exact test for
proportions.

To incorporate the repeated-
measures study design, the associa-
tion of self-perceived errors with QOL,
empathy, burnout, and depression was
evaluated using generalized estimat-
ing equations (GEE), an extension of
generalized linear models that ac-
counts for correlated repeated mea-
surements within individuals.49,50

Analyses were performed examining the
association of self-perceived errors with
distress at the subsequent time point.
Because the surveys asked about self-
perceived errors during the previous 3
months, these errors preceded the as-
sessment of all distress variables ex-
cept depression, for which some over-
lap occurred because the depression
screening tool assesses symptoms of de-
pression during the previous 4 weeks.

Finally, we analyzed the associa-
tion of distress and empathy with the
likelihood of a self-perceived error dur-
ing the following 3 months. For these
analyses, the assessment of all distress
variables preceded the self-reported
errors.

Because of multicollinearity among
distress variables, each model included
self-reported errors and 1 distress vari-
able. To properly calculate variance
terms for repeated-measures analyses,
the GEE method requires that a corre-
lation structure be specified. Selecting
the correct correlation structure for GEE
analyses does not in general affect pa-
rameter estimation but does allow more
precise estimates. Where allowed by the
data, we specified unstructured corre-
lations. Alternative structures in order
of preference were autoregressive and
exchangeable.

Statistical analyses were conducted
with SAS version 8.2 (SAS Institute Inc,
Cary, NC). Statistical significance was
set at the .05 level, and all tests were
2-tailed.

RESULTS
Participants were 184 (84%) of 219 eli-
gible residents; there were no statisti-
cally significant differences in age, sex,
or program type between participants
and nonparticipants. The demo-
graphic characteristics of study partici-
pants are shown in TABLE 1. Age 30
years was used as a threshold to ap-
proximately separate residents with
more standard medical education his-
tories from those who may have had
other life experiences before begin-
ning their residency. The categories for
debt were intended to be comparable
with those of a study that investigated
the relationship between debt level and
stress.51 Of the participants, 100% com-
pleted at least 1 survey during the study
period, with response rates to indi-
vidual surveys ranging from 64% to
94% (mean, 72.2%). Baseline partici-
pant characteristics for QOL, burn-
out, depression screening, and empa-
thy are shown in TABLE 2.

Errors were reported in 130 (14.7%)
of 883 resident-quarters. Perceived er-
ror rates by quarter of training ranged
from 4.3% to 23.1%. Overall, 34% of
study participants reported at least 1
major medical error during the study
period, and 43% of residents complet-
ing at least 1 year of training reported
errors. Of the participants, 20% re-
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ported 1 error, 6% reported 2 errors,
and 8% reported 3 or more errors dur-
ing the study period. Self-perceived er-
ror rates did not vary significantly by
age, sex, program type, amount of stu-
dent loan debt, relationship status, or
parental status. Of perceived errors,
97% were discussed with at least 1 in-
dividual. The most common group with
whom errors were discussed was other

residents (83%), although a majority of
residents also reported discussing per-
ceived errors with close family and
friends (65%) or supervisory faculty
(54%).

Summary measures to identify
general associations between self-
perceived errors and resident QOL,
burnout, symptoms of depression, and
empathy are shown in Table 2. Resi-
dents reporting at least 1 error during
the study period had significantly lower
overall QOL on the LASA (−0.52;
P=.03). Residents reporting errors also
had higher levels of burnout, as evi-
denced by increased depersonaliza-
tion (�3.23; P�.001), increased emo-
tional exhaustion (�6.85; P�.001), and
a lower sense of personal accomplish-
ment (−2.99; P=.001) on the MBI. More
than 60% of residents reporting an er-
ror screened positive for depression at
least once during the study period,
nearly twice the rate in residents re-
porting no errors. Residents reporting
errors had nonstatistically significant
lower emotive empathy scores (−0.89;
P=.15) and cognitive empathy scores
(−0.65; P=.31) on the IRI.

The association of a self-perceived er-
ror with QOL, burnout, symptoms of
depression, and empathy at the subse-
quent survey time point is shown in

TABLE 3. Self-perceived medical er-
rors had a statistically significant ad-
verse association with overall QOL, all
3 domains of burnout, and the likeli-
hood of screening positive for depres-
sion. For example, a self-perceived ma-
jor medical error was associated with
a 4.58-point increase in emotional ex-
haustion on the MBI-EE scale and with
an increased odds of 3.29 (95% confi-
dence interval, 1.90-5.64) for a posi-
tive depression screen result at the sub-
sequent survey time point.

The association between distress at
each survey point and a self-perceived
error in the subsequent 3 months is
shown in TABLE 4. Diminished empa-
thy and higher levels of burnout in all
domains were associated with in-
creased odds of a self-perceived error
in the subsequent 3 months. Each
1-point increase in depersonalization
and emotional exhaustion score was as-
sociated with a 10% and 7% increase,
respectively, in the odds of reporting an
error in the following 3 months. Simi-
larly, each 1-point increase in per-
sonal accomplishment, emotive empa-
thy, and cognitive empathy score was
associated with a 7%, 9%, and 9% de-
crease, respectively, in the odds of a self-
perceived error in the following 3
months.

Table 1. Demographic Characteristics of
Participants at Entry to Study (N = 184)

Variable Category No. (%)

Age, y
�30 129 (70.1)
�30 30 (16.3)
Missing 25 (13.6)

Sex
Male 94 (51.1)
Female 66 (35.9)
Missing 24 (13.0)

Program
Categorical 126 (68.5)
Preliminary 58 (31.5)

Student loan debt, $
�50 000 68 (37.0)
50 000-100 000 25 (13.6)
�100 000 67 (36.4)
Missing 24 (13.0)

Relationship status
Single 67 (36.4)
Married 81 (44.0)
Divorced 5 (2.7)
Partner 7 (3.8)
Missing 24 (13.0)

Children
Yes 27 (14.7)
No 133 (72.3)
Missing 24 (13.0)

Table 2. Quality of Life, Burnout, Symptoms of Depression, and Empathy Measures for Residents Reporting No Perceived Errors vs Reporting
Perceived Errors*

Variable Metric (Scale)

Group Baseline,
Mean (SD)
(N = 184)

No Reported
Errors

(n = 122)

Reported
Errors

(n = 62)

Difference
(95% Confidence

Interval)
P

Value

QOL LASA overall QOL (0-10), mean 6.60 (1.88) (n = 160) 6.54 6.01 −0.52 (−1.00 to −0.05) .03†

Burnout‡
Depersonalization MBI-DP (0-30), mean 7.10 (5.94) (n = 145) 6.62 9.85 3.23 (1.35 to 5.12) �.001†

Emotional exhaustion MBI-EE (0-54), mean 21.51 (9.91) (n = 142) 19.21 26.06 6.85 (3.88 to 9.82) �.001†

Personal accomplishment MBI-PA (0-48), mean 39.01 (5.25) (n = 142) 39.26 36.27 −2.99 (−4.77 to −1.22) .001†

Depression Any positive 2-item depression
screen, %

32.21 (46.99) (n = 149) 33.02 63.33 3.50 (1.71 to 7.20)§ �.001||

Empathy
Emotive IRI-EC (0-28), mean 22.47 (4.26) (n = 159) 22.25 21.36 −0.89 (−2.11 to 0.32) .15†

Cognitive IRI-PT (0-28), mean 20.25 (4.48) (n = 158) 20.60 19.95 −0.65 (−1.91 to 0.60) .31†
Abbreviations: IRI-EC, Interpersonal Reactivity Index–Empathic Concern Subscale; IRI-PT, Interpersonal Reactivity Index–Perspective Taking Subscale; LASA, linear analog scale as-

sessment; MBI-DP, Maslach Burnout Inventory–Depersonalization; MBI-EE, Maslach Burnout Inventory–Emotional Exhaustion; MBI-PA, Maslach Burnout Inventory–Personal Accom-
plishment; QOL, quality of life.

*Summary statistics averaged over all survey points providing data.
†Wilcoxon-Mann-Whitney test.
‡Higher depersonalization or emotional exhaustion scores and lower personal accomplishment scores are indicative of greater burnout. Thresholds to categorize physicians as having

low, average, or high burnout are based on normative scales32 (depersonalization: low burnout, 0 to 5; average burnout, 6 to 9; high burnout, �10; emotional exhaustion: low burnout,
0 to 18; average burnout, 19 to 26; high burnout, �27; personal accomplishment: low burnout, �40; average burnout, 34 to 39; high burnout, 0 to 33).

§Odds ratio for a positive depression screen for the errors group relative to the no-errors group.
||Fisher exact test.
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The addition of other potential con-
founding or interacting factors (type of
clinical rotation, self-reported satisfac-
tion with work-life balance, occur-
rence of a major negative life event [eg,
divorce, death in the family], occur-
rence of a major positive life event [eg,
marriage, birth in the family], and pre-
ferred coping strategies) to these mod-
els did not significantly alter the re-
sults. Residents in training for a shorter
duration necessarily contributed fewer
time points to this study. To evaluate
this potential source of bias, analyses
examining only residents who had com-
pleted their first year of training were
conducted and yielded similar results.

COMMENT
This prospective longitudinal study
shows that self-perceived major medi-
cal errors were common among the
studied internal medicine residents,
with about one third of participants re-
porting a major error at least once dur-
ing the study period. In addition to their
potential effects on patients, per-
ceived medical errors exhibited a strong
association with multiple domains of
physicians’ personal well-being. In par-
ticular, self-perceived errors were as-
sociated with decreased QOL and in-
creases in burnout and symptoms of
depression. Declines in empathy were
also associated with perceived medi-
cal errors.

Previous research has demonstrated
that changes in LASA scores approach-
ing 0.5 SDs or more, as we observed, are
clinically significant.52 Additionally, our
reported associations of perceived er-
rors with burnout are large, given that
“low” and “high” categories on the MBI
scales are separated by only 5 points (de-
personalization), 9 points (emotional ex-
haustion), and 7 points (personal ac-
complishment).32 Bellini et al47 suggested
that 1.0- to 1.5-point changes in resi-
dent empathy scores on the IRI are im-
portant, although it remains unclear
what constitutes a clinically meaning-
ful change in empathy score. Overall,
this evidence suggests that our find-
ings are not only statistically signifi-
cant but also clinically meaningful.

When considered with previous stud-
ies demonstrating a link between per-
sonal distress and empathy,36,46 these re-
sults imply that medical errors represent
an important contributor to the per-
sonal distress and loss of compassion re-
ported in numerous studies of resi-
dents,36,47,48 which is significant not only
because the personal effects of making
an error can be profound but also be-
cause personal distress appears to nega-
tively affect patient care.33,34,53,54 Our re-
sults also support the link between
physician distress and subsequent self-

reported errors. Taken together, these re-
sults suggest a vicious cycle whereby
medical errors may lead to personal dis-
tress, which then contributes to further
deficits in patient care.

In response to these findings, one
step for residency programs should be
to reduce medical errors to the great-
est extent possible. System issues are
cited as major contributors to medical
error,1,55-58 and system-based solu-
tions have been explored,59,60 includ-
ing interventions designed to reduce
medication errors, control nosoco-

Table 3. Association of a Self-Perceived Major Medical Error in the Previous 3 Months With
Quality of Life, Burnout, Symptoms of Depression, and Empathy (N = 184)

Dependent Variable Metric (Scale)

Parameter Estimate
(95% Confidence

Interval)*
P

Value†

QOL LASA overall QOL (0-10) −0.39 (−0.72 to −0.06) .02

Burnout‡
Depersonalization MBI-DP (0-30) 2.45 (0.94 to 3.97) .002

Emotional exhaustion MBI-EE (0-54) 4.58 (1.71 to 7.46) .002

Personal accomplishment MBI-PA (0-48) −2.59 (−4.22 to −0.97) .002

Depression Any positive 2-item
depression screen

3.29 (1.90 to 5.64)§ �.001

Empathy
Emotive IRI-EC (0-28) −0.56 (−1.39 to 0.28) .19

Cognitive IRI-PT (0-28) −0.72 (−1.59 to 0.15) .10
Abbreviations: IRI-EC, Interpersonal Reactivity Index–Empathic Concern Subscale; IRI-PT, Interpersonal Reactivity Index–

Perspective Taking Subscale; LASA, linear analog scale assessment; MBI-DP, Maslach Burnout Inventory–
Depersonalization; MBI-EE, Maslach Burnout Inventory–Emotional Exhaustion; MBI-PA, Maslach Burnout Inventory–
Personal Accomplishment; QOL, quality of life.

*Errors coded as 0/1 (no/yes). Parameter estimates indicate the change in each metric associated with a self-reported
error. For example, a self-reported error in the previous 3 months is associated with a 2.45-unit increase in the de-
personalization score.

†Using generalized estimating equation models adjusted for time. Working correlations were unstructured where pos-
sible and autoregressive or exchangeable otherwise as allowed by data.

‡See footnote to Table 2 for scale classifications.
§Odds ratio for a positive depression screen result, given a perceived error.

Table 4. Association of Quality of Life, Burnout, Symptoms of Depression, and Empathy
With a Self-Perceived Major Medical Error in the Following 3 Months (N = 184)

Independent Variable Metric (Scale)
Odds Ratio (95%

Confidence Interval)*
P

Value†

QOL LASA overall QOL (0-10) 0.93 (0.83-1.04) .20

Burnout‡
Depersonalization MBI-DP (0-30) 1.10 (1.04-1.16) .001

Emotional exhaustion MBI-EE (0-54) 1.07 (1.03-1.12) �.001

Personal accomplishment MBI-PA (0-48) 0.93 (0.88-0.99) .02

Depression Any positive 2-item
depression screen

1.93 (0.93-3.99) .08

Empathy
Emotive IRI-EC (0-28) 0.91 (0.84-0.98) .02

Cognitive IRI-PT (0-28) 0.91 (0.85-0.98) .01
Abbreviations: IRI-EC, Interpersonal Reactivity Index–Empathic Concern Subscale; IRI-PT, Interpersonal Reactivity Index–

Perspective Taking Subscale; LASA, linear analog scale assessment; MBI-DP, Maslach Burnout Inventory–
Depersonalization; MBI-EE, Maslach Burnout Inventory–Emotional Exhaustion; MBI-PA, Maslach Burnout Inventory–
Personal Accomplishment; QOL, quality of life.

*Odds ratio of a self-reported error in the following 3 months associated with a 1-unit increase in each distress metric.
†Using generalized estimating equation models adjusted for time. Working correlations were unstructured where pos-

sible and autoregressive or exchangeable otherwise as allowed by data.
‡See footnote to Table 2 for scale classifications.
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mial infection rates, and prevent falls
among hospitalized patients. Within
graduate medical education, training
environments that result in excessive
resident fatigue have been targeted by
duty-hour reforms.61-63 However, all
components of the Accreditation Coun-
cil for Graduate Medical Education resi-
dent duty-hour limitations62 were in
effect, with documented compliance, at
our training program throughout the
entire study, suggesting that the self-
reported error rates we observed al-
ready reflect the benefits of this inter-
vention.

System efforts are unlikely to elimi-
nate errors completely, and when er-
rors do occur, physicians often have
limited resources on which to call for
support.17,64,65 In our study, the major-
ity of residents discussed their per-
ceived errors with colleagues, supervi-
sory staff, and close family or friends.
Additional coping strategies reported in
the literature include discussing er-
rors with patients, accepting responsi-
bility, and working to put error pre-
vention methods in place after error
analysis.18,23,64,66 Specific curricula on
personal awareness and self-care to pro-
mote strategies for coping with the emo-
tional impact of errors are needed but
have been slow to develop.20,67-69 Addi-
tional research is required to identify
effective approaches to assist physi-
cians who have made medical errors.

Our results also suggest that resi-
dency programs should ensure that ef-
forts are in place to prevent, identify,
and treat burnout and to promote em-
pathy and well-being for the welfare of
residents and patients. Further inves-
tigations of the impact of personal dis-
tress on error occurrence rates will help
clarify the roles that issues such as phy-
sician QOL, burnout, and depression
play in patient safety.

Our study has several limitations.
First, the definition and reporting of
major medical errors in this study were
based on self-perception. The extent to
which these self-perceived errors ac-
curately reflect the frequency of medi-
cal errors and whether these per-
ceived errors actually affected patient

outcomes cannot be determined. Al-
though no single method of measur-
ing errors is ideally suited to all pur-
poses,70 this approach reflects the
study’s aim of measuring the effects of
perceived errors on physician well-
being: errors physicians are not aware
of would not be expected to have any
such effects. Previous work has sug-
gested that physician-identified ad-
verse events differ from events identi-
fied by medical record review but that
such self-reported adverse events may
be more likely to represent prevent-
able medical errors.71 It is also pos-
sible that a perceived error that results
in adverse patient consequences could
affect the level of distress experienced
by the resident. Because we did not as-
sess patient consequences, we are un-
able to address this issue.

Second, the generalizability of these
results from a single academic medi-
cal center to other training programs is
unknown. Our participation and sur-
vey response rates were high relative to
those of other physician surveys,72,73

suggesting that the results of this study
are representative of residents in our
training program. Residents in this pro-
gram attended a wide range of medi-
cal schools and work in clinical set-
tings characteristic of academic
residency training programs, suggest-
ing they are likely to be representative
of other academic training programs.
In addition, the error rates,14-16 burn-
out scores,33-36,39 rates of a positive de-
pression screen result,33,39 and empa-
thy scores36,47,48 observed in this study
were similar to those found in other
samples of medical residents.

Third, our survey structure mea-
sured distress at defined survey points,
but unmeasured distress could occur
between survey time points and there-
fore could precede a perceived error
within each period. Additionally, it is
possible that retrospective error report-
ing is distorted by feelings of distress.
Although it is unclear whether such
feelings of distress would make report-
ing of errors more likely or less likely,
the potential exists for current dis-
tress to influence error reporting and

therefore affect our results. Because of
these issues, our results are best inter-
preted as associations rather than as de-
finitive evidence of causation.

Fourth, the depression screening in-
strument we used cannot diagnose de-
pression by itself. Although the posi-
tive likelihood ratio for this instrument
is similar to that of other accepted de-
pression screening tools,38,40 the post-
test probability of about 50% de-
scr ibed previous ly means that
additional evaluation would be neces-
sary to diagnose depression in resi-
dents with positive screen results. Our
findings suggest that a positive depres-
sion screening result is associated with
self-perceived errors, but because of
these limitations, further study is
needed to conclusively link clinical de-
pression with medical errors.

Fifth, some potential confounding
variables could not be evaluated. For
example, it is possible that personality
traits such as being highly self-
critical, confident, or reflective affect
some aspects of how physicians per-
ceive or respond to errors. Also, sleep
deprivation could contribute to medi-
cal errors and resident distress and was
not assessed in this study beyond docu-
mented institutional compliance with
resident duty-hour limitations.

Finally, the models reported in this
study evaluate the relationship be-
tween self-perceived errors and each
distress variable individually. Because
of multicollinearity between the dis-
tress variables, we have limited ability
to separate the effects of individual dis-
tress variables from one another.

In summary, these results suggest
that self-perceived medical errors are
common among internal medicine resi-
dents. These errors are associated with
significant subsequent personal dis-
tress. Burnout and loss of empathy are
also associated with an increased risk
of future self-perceived major medical
errors. A majority of residents discuss
their errors with colleagues, supervis-
ing faculty, or friends and family, but
formal programs to provide addi-
tional support for physicians who make
errors appear warranted. Further in-
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vestigation to identify the most effec-
tive posterror support mechanisms is
needed in parallel with ongoing sys-
tem efforts to reduce error rates and
resident distress.
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For my judgment is that it is much better that you
should learn the manner of cutting by eye and touch
than by reading and listening. For reading alone
never taught anyone how to sail a ship, to lead an
army, nor to compound a medicine, which is done
rather by the use of one’s own sight and the training
of one’s own hands.

—Jacobus Sylvius (1478-1555)
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