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Abstract

Objective: To evaluate the effect of resident physicians’ distress on their personal safety.
Participants and Methods: We conducted a prospective, longitudinal cohort study of internal medicine residents at
Mayo Clinic in Rochester, Minnesota. Participants completed surveys quarterly from July 1, 2007, through July 31,
2011, during their training period. Frequency of self-reported blood and body fluid (BBF) exposures and motor vehicle
incidents was recorded. Associations of validated measures of quality of life, burnout, symptoms of depression, fatigue,
and sleepiness with a subsequently reported BBF exposure or motor vehicle incident were determined using general-
ized estimating equations for repeated measures.
Results: Data were provided by 340 of 384 eligible residents (88.5%). Of the 301 participants providing BBF exposure
data, 23 (7.6%) reported having at least 1 BBF exposure during the study period. Motor vehicle incidents were reported
by 168 of 300 respondents (56.0%), including 34 (11.3%) reporting a motor vehicle crash and 130 (43.3%) reporting
a near-miss motor vehicle crash. Other than the low personal accomplishment domain of burnout, distress and fatigue
at one time point exhibited no statistically significant associations with BBF exposure in the subsequent 3 months.
However, diminished quality of life, burnout, positive screening for depression, fatigue, and sleepiness were each
associated with statistically significantly increased odds of reporting a motor vehicle incident in the subsequent 3
months.
Conclusion: Exposures to BBF are relatively uncommon among internal medicine residents in current training envi-
ronments. Motor vehicle incidents, however, remain common. Our results confirm the importance of fatigue and
sleepiness to resident safety concerns. In addition, higher levels of distress may be contributory factors to motor vehicle
crashes and other related incidents. Interventions designed to address both fatigue and distress may be needed to
optimally promote patient and resident safety.
© 2012 Mayo Foundation for Medical Education and Research � Mayo Clin Proc. 2012;87(12):1138-1144
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R esearch during the past decade has estab-
lished that fatigue and distress, including
burnout, depression, and low quality of life

(QOL), among physicians are common during and
beyond training.1-5 Numerous studies suggest that
fatigue and sleepiness contribute to medical er-
rors.6-10 Resident distress also contributes to self-
reported major medical errors,11,12 medication er-
rors,13 suboptimal care practices,14 and decreased
patient satisfaction with medical care.15 Thus, both
fatigue and distress appear to negatively affect pa-
tient safety.

Beyond its potential repercussions for patients,
fatigue has also been linked to physicians’ personal
safety.16 Extended work duration and related fa-
tigue are associated with increased risk of motor
vehicle crashes (MVCs) and near-miss MVCs.17 Fur-
thermore, strong associations of extended work du-
ration and fatigue with percutaneous blood and
body fluid (BBF) exposures18 and sharps injuries19

have been reported.
Less well understood is the potential effect of
distress on physicians’ personal safety. Therefore, we
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used the prospective, longitudinal Mayo Internal Med-
icine Well-being Study to evaluate the associations of
distress, fatigue, and sleepiness with occupational BBF
exposures and motor vehicle incidents.

PARTICIPANTS AND METHODS

Study Participants
All categorical and preliminary internal medicine
residents in the Mayo Clinic Rochester Internal
Medicine Residency Program from July 1, 2007,
through July 31, 2011, were invited to participate in
this study. Program structure and study enrollment
procedures have been detailed previously.11 Writ-
ten informed consent was obtained for all partici-
pants. The Mayo Clinic Institutional Review Board
approved this study.

Data Collection
Residents were surveyed via e-mail every 3 months
throughout the study period. Surveys were admin-
See editorial
comment, page 1135

From the Division of Gen-
eral Internal Medicine
(C.P.W.), Division of Bio-
medical Statistics and Infor-
matics (C.P.W., A.D.T.), and
Division of Hematology
istered quarterly by the Mayo Clinic Survey Re-
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RESIDENT FATIGUE, DISTRESS, AND PERSONAL SAFETY
search Center (summer: July and August; fall: Octo-
ber and November; winter: January and February;
spring: April and May). Participants were given ap-
proximately 10 days to complete each survey.

Surveys included questions about demographic
and current rotation characteristics, coping strate-
gies for dealing with stress, report of BBF exposures,
and report of involvement in MVCs or near-miss
MVCs (as the driver) or falling asleep while driving
or stopped in traffic. Validated survey tools were
used to measure fatigue, sleepiness, QOL, burnout,
and symptoms of depression. Burnout and symp-
toms of depression were evaluated every 6 months,
whereas self-reported BBF exposures and motor ve-
hicle incidents, QOL, linear analog self-assessment
of fatigue, and Epworth Sleepiness Scale score were
assessed quarterly. Data through July 2011 were an-
alyzed. No member of the Mayo Clinic Department
of Medicine had access to identifying information on
study items for individual participants.

Study Measures

Self-Reported BBF Exposures and Motor Vehicle
Incidents. The BBF exposures were evaluated by
asking residents, “In the last 3 months, have you
personally had an occupational exposure to poten-
tially contaminated blood or other body fluid?” Res-
idents indicating that a BBF exposure had occurred
were asked whether the exposure was reported to
the occupational health service and about factors
they thought contributed to the exposure, including
fatigue. Motor vehicle incidents were evaluated by
asking the following: (1) “In the last 3 months, have
you personally (as the driver) been involved in a
motor vehicle accident?” (2) “In the last 3 months,
have you personally (as the driver) been involved in
a near-miss motor vehicle accident?” (3) “In the last
3 months, have you nodded off or fallen asleep while
driving?” and (4) “In the last 3 months, have you
nodded off or fallen asleep while stopped in traf-
fic?” These questions are similar to those used in
prior research on BBF exposures18 and motor ve-
hicle incidents.17

Fatigue and Sleepiness. Fatigue and sleepiness are
related but distinct concepts.20,21 Fatigue typically
reflects a broader sense of diminished energy,
whereas sleepiness refers to a reduced level of alert-
ness. In this study, fatigue was evaluated using a
standardized, linear analog self-assessment ques-
tion, and sleepiness was assessed using the Epworth
Sleepiness Scale.22,23 Respondents reported their
level of fatigue during the previous week on a 0- to
10-point scale, with response anchors ranging from

“as bad as it can be” (0 points) to “as good as it can
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e” (10 points). Therefore, worsening fatigue is in-
icated by lower fatigue scores. The Epworth Sleep-

ness Scale evaluates an individual’s recent level of
aytime sleepiness using 8 scenarios scored on a
ikert scale from 0 (“no chance of dozing”) to 3
“high chance of dozing”).22,23 A score of at least 10

suggests excessive daytime sleepiness.

QOL, Burnout, and Depression. Resident QOL was
measured by a single-item, linear analog self-assess-
ment scale. This instrument assesses overall QOL on
a 0- to 10-point scale, with the same anchors as the
fatigue question. Scores of 5 or less correlate with
poor outcomes in clinical studies.24 This scale has

een widely validated across multiple medical con-
itions and populations.25-27 In addition, we ap-

plied the Medical Outcomes Study Short-Form
Health Survey, which has 8 items with 5- and
6-point Likert scales. This instrument generates
norm-based scores, calibrated to a mean score of 50,
which are assigned to domains of mental and phys-
ical health.28

Burnout is a syndrome comprising 3 domains
depersonalization, emotional exhaustion, and a
ense of low personal accomplishment) that are as-
ociated with decreased work performance.29 Burn-

out was measured using the Maslach Burnout Inven-
tory,29 in which responders rate the frequency with

hich they experience various feelings or emotions
n a 7-point Likert scale, with response options
anging from “never” to “daily.” Higher scores for
epersonalization and emotional exhaustion and

ower scores for personal accomplishment signify
urnout. This instrument has been applied in nu-
erous prior studies of physicians.2,14,30,31

Depression screening used the 2-question strat-
gy described by Spitzer et al32 and validated by

hooley et al.33 This tool has been used in a num-
er of patient populations,32,33 including studies of
hysicians.11,14 This instrument asks questions
bout depressed mood and anhedonia: (1) “Dur-
ng the past month, have you often been bothered
y feeling down, depressed, or hopeless?” and (2)
During the past month, have you often been
othered by little interest or pleasure in doing
hings?” A positive screen for depression is de-
ned as a “yes” response to either question. As
iscussed previously,11 this screening approach

performs favorably relative to other depression
screening instruments.33,34

Statistical Analyses
Standard univariate statistics were used to describe
the sample. The association of QOL, burnout, de-
pression, and fatigue with subsequent self-reported

BBF exposure and motor vehicle incidents was ana-
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lyzed using generalized estimating equations, an ex-
tension of generalized linear models that allows for
correlated repeated measurements within individu-
als.35,36 An exchangeable correlation structure was
specified for these models.

Analyses were performed examining the associ-
ation of distress and fatigue with the likelihood of a
self-reported BBF exposure or motor vehicle inci-
dent during the following 3 months, as reported at
the subsequent survey time point. Thus, the assess-
ment of all distress variables occurred before the
self-reported BBF exposures and motor vehicle inci-
dents. Statistical analyses were conducted using SAS
statistical software, version 9.2 (SAS Institute Inc).
Statistical significance was set at the .05 level, and all
tests were 2-tailed.

RESULTS
Participants were 340 of 384 internal medicine res-
idents (88.5%) in training at Mayo Clinic from July
1, 2007, through July 31, 2011. There were no sta-
tistically significant differences between participants
and nonparticipants regarding age, sex, or program
type. The demographic characteristics of study par-
ticipants are displayed in Table 1. Of the partici-

TABLE 1. Demographic Characteristics of the 340
Participants at the Time of Study Entrya

Characteristic No. (%) of participants

Age

�30 y 209 (84.3)

�30 y 39 (15.7)

Sex

Male 208 (61.2)

Female 132 (38.8)

Program

Categorical 263 (77.4)

Preliminary 77 (22.6)

Student loan debt

�$50,000 90 (32.4)

$50,000-$100,000 26 (9.4)

�$100,000 162 (58.3)

Relationship status

Single 109 (38.2)

Married 146 (51.2)

Divorced 2 (0.7)

Partner 28 (9.8)

Children at home

Yes 54 (18.9)

No 231 (81.1)

a
 Numbers may not total to 340 because of missing data.
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pants, 301 (88.5%) completed at least 1 survey and
83 (24.4%) completed all surveys (up to 13 quar-
terly surveys) during the study period, with a mean
response rate to individual surveys of 60.8% (range,
50.0%-73.2%). Participant characteristics for QOL,
burnout, depression, fatigue, and sleepiness are de-
tailed in Table 2.

Overall, BBF exposures were reported by 23
study participants (7.6%) during the study period,
with 4 participants reporting exposures in 2 study
quarters. Only 9 of the 24 exposures (37.5%) for
which further data were provided were reported to
the occupational health service, and only 3 of these
24 exposures were self-identified as being related to
fatigue. Motor vehicle incidents were reported by
168 respondents (56.0%), including 34 (11.3%) re-
porting an MVC, 130 (43.3%) reporting a near-miss
MVC, 60 (20.0%) reporting falling asleep while
driving, and 53 (17.7%) reporting falling asleep
while stopped in traffic.

Associations between fatigue and distress at
each time point and a BBF exposure or motor vehi-
cle incident in the subsequent 3 months are given in
Table 3. Each 1-point decrease in personal accom-
plishment was associated with an 8% increase in the
odds of a self-reported BBF exposure in the subse-
quent 3 months. No other associations were ob-
served with BBF exposures.

Increased fatigue and sleepiness were predictive
of increased odds of reporting any motor vehicle
incident in the subsequent 3 months. Each 1-point
increase in fatigue or Epworth Sleepiness Scale score
was associated with a 10% increase in these odds.
Increased fatigue and sleepiness were also associated
with increased odds of reporting an MVC in the
subsequent 3 months. Each 1-point increase in fa-
tigue or Epworth Sleepiness Scale score was associ-
ated with a 52% and 12% increase in these odds,
respectively. The odds ratios for an MVC or any
motor vehicle incident associated with a worsening
in fatigue from an optimal score of 10 to a score of 5
were 8.07 and 1.58, respectively. The odds ratios for
an MVC or any motor vehicle incident associated
with an increase in Epworth Sleepiness Scale score
from 5 to 15 (indicative of excessive daytime sleep-
iness) were 3.05 and 2.51, respectively.

Because one Epworth Sleepiness Scale item
overlaps with self-report of falling asleep while
stopped in traffic, sensitivity analyses using a mod-
ified Epworth Sleepiness Scale score excluding this
item were performed. These analyses yielded nearly
identical results to those using the complete Ep-
worth Sleepiness Scale.

Diminished QOL in multiple domains, higher
levels of emotional exhaustion and depersonaliza-
tion, and positive screening for depression were also

each predictive of increased odds of reporting any
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motor vehicle incident in the subsequent 3 months.
For example, each 1-point decrease in overall QOL
was associated with a 29% increase in the odds of an
MVC and a 13% increase in the odds of any motor
vehicle incident. Thus, the odds ratios for an MVC
or any motor vehicle incident associated with a de-
crease in overall QOL from a maximum score of 10
to a poor score of 5 were 3.57 and 1.87, respectively.
Each 1-point increase in emotional exhaustion or
depersonalization was associated with a 3% and 4%
increase, respectively, in the odds of reporting any
motor vehicle incident. The odds ratio for any motor
vehicle incident associated with a worsening of
emotional exhaustion from a low score of 15 to a
high score of 30 was 1.64 and that associated with a
worsening of depersonalization from a low score of
5 to a high score of 15 was 1.54. A positive depres-
sion screen was associated with a 2.11-fold in-
creased odds of a self-reported motor vehicle inci-
dent in the following 3 months.

Although not statistically significant, the risk of
any motor vehicle incident was slightly higher
among first-year residents and residents on inpa-
tient rotations. However, the associations between
motor vehicle incidents and distress, fatigue, and
sleepiness were not significantly altered by the ad-
dition to these models of several potential con-
founding factors, including categorical or prelimi-
nary resident status, type of rotation at the time of
each survey, postgraduate year, and sex.

DISCUSSION
The results of this 5-year, prospective, longitudinal
cohort study confirm the importance of fatigue and
sleepiness to resident safety concerns, particularly
relating to motor vehicle incidents. In addition,
however, higher levels of personal distress may also
be contributory factors to MVCs and other motor
vehicle incidents. These findings indicate that resi-
dent distress is related not only to patient safety and
quality of care but to residents’ personal safety as
well.

Rates of BBF exposure were reassuringly low in
our study. However, when BBF exposures occurred,
most were not reported to occupational health ser-
vices. This finding is consistent with prior re-
search18,37,38 and suggests that further work is
needed to ensure proper evaluation and manage-
ment of these exposures when they occur in train-
ees. Because of the low rates observed in our study,
it is not possible to definitively rule out associations
of distress with BBF exposures. However, even if
present the absolute effect of such associations ap-
pears likely to be small.

On the other hand, the observed associations of
distress, fatigue, and sleepiness with subsequent

MVCs and related incidents are of a magnitude suf-
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cient to meaningfully affect resident safety and
ossibly affect public safety if the motor vehicle in-
idents involve others. Given the relatively high
aseline occurrence rates of these events, the odds
atios associated with differences in distress and fa-
igue from low to high levels would be associated
ith substantial increases in the risk of motor vehi-

le incidents.
Excessive resident fatigue and sleepiness have

een the primary focus of duty hour reforms and the
ost recent Institute of Medicine recommendations

o protect both patients and residents.7,16,39,40

However, the current findings suggest that targeted
efforts to reduce burnout and depression and im-
prove resident QOL should also be part of graduate

TABLE 2. Average Fatigue, Sleepiness, and Distress
Study Period, 2007-2011a

Metric (scale)
No. o

participa

Overall QOL

LASA overall QOL (score, 0-10) 301

Mental well-being

SF-8 mental (score, 0-100) 273

LASA mental QOL (score, 0-10) 301

Physical well-being

SF-8 physical (score, 0-100) 273

LASA physical QOL (score, 0-10) 301

Emotional well-being

LASA emotional QOL (score, 0-10) 301

Depression

Positive 2-item screen result 278

Burnoutb

MBI-EE (score, 0-54) 277

MBI-DP (score, 0-30) 277

MBI-PA (score, 0-48) 276

Fatigue and sleepinessc

LASA fatigue (score, 0-10) 301

ESS (score, 0-24) 299

a ESS � Epworth Sleepiness Scale; LASA � linear analog self-a
Burnout Inventory–depersonalization; MBI-EE � Maslach Burnou
tion; MBI-PA � Maslach Burnout Inventory–personal accompli
SF-8 � Medical Outcomes Study Short-Form Health Survey.
b Higher depersonalization or emotional exhaustion scores and
scores are indicative of greater burnout. Thresholds to categ
average, or high burnout are determined on the basis of norm
exhaustion: low burnout, 0 through 18; average burnout, 19 thro
higher; depersonalization: low burnout, 0 through 5; average bur
10 or higher; and personal accomplishment: low burnout, 40
through 39; and high burnout, 0 through 33.
c Lower LASA fatigue score means greater fatigue, with 0 indicat
indicating “as good as it can be”.
of Participants During the

f
nts Mean (SD) score

6.47 (1.51)

46.14 (8.03)

6.54 (1.49)

53.17 (4.73)

6.05 (1.58)

6.20 (1.71)

43.88% (49.71%)

23.34 (10.65)

8.88 (5.64)

37.65 (6.08)

5.26 (1.62)

8.79 (4.05)

ssessment; MBI-DP � Maslach
t Inventory–emotional exhaus-

shment; QOL � quality of life;

lower personal accomplishment
orize physicians as having low,
ative scale scores29: emotional
ugh 26; and high burnout 27 or
nout, 6 through 9; high burnout,
or higher; average burnout, 34

ing “as bad as it can be” and 10
medical education reforms. The most effective strat-
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TABLE 3. Association of Fatigue, Sleepiness, Quality of Life, Burnout, and Symptoms of Depression with BBF Exposures and Motor Vehicle Incidents in the Following 3 Monthsa,b

Outcome

BBF exposure MVC Near-miss MVC Asleep while driving
Asleep while stopped in

traffic
Any motor vehicle

incident

OR (95% CI)c P value OR (95% CI)c P value OR (95% CI)c P value OR (95% CI)c P value OR (95% CI)c P value OR (95% CI)c P value

Overall QOL

LASA overall QOL (0- to
10-point scale) 1.14 (0.89-1.46) .29 1.29 (1.06-1.57) .01 1.13 (1.04-1.22) .004 1.02 (0.89-1.17) .74 1.06 (0.94-1.19) .33 1.13 (1.05-1.22) .001

Mental well-being

SF-8 (0- to 100-point scale) 1.01 (0.92-1.11) .82 1.05 (0.99-1.10) .08 1.04 (1.01-1.06) .003 1.03 (1.00-1.07) .03 1.01 (0.98-1.04) .66 1.03 (1.01-1.05) .001

LASA mental QOL (0- to
10-point scale) 0.98 (0.78-1.22) .84 1.32 (1.11-1.57) .002 1.20 (1.11-1.29) �.001 1.03 (0.91-1.16) .67 1.03 (0.92-1.16) .57 1.19 (1.11-1.28) �.001

Physical well-being

SF-8 (0- to 100-point scale) 0.97 (0.89-1.07) .56 1.16 (1.08-1.25) �.001 1.04 (1.00-1.08) .05 1.04 (0.99-1.09) .08 1.04 (0.98-1.09) .19 1.06 (1.03-1.09) �.001

LASA physical QOL (0- to
10-point scale) 1.06 (0.85-1.33) .59 1.34 (1.06-1.70) .01 1.04 (0.97-1.13) .27 1.05 (0.93-1.19) .42 1.10 (0.95-1.27) .20 1.09 (1.02-1.18) .02

Emotional well-being

LASA emotional QOL
(0- to 10-point scale) 1.11 (0.91-1.35) .32 1.23 (1.04-1.46) .02 1.15 (1.07-1.23) �.001 1.04 (0.93-1.16) .52 1.01 (0.90-1.14) .84 1.15 (1.08-1.23) �.001

Depression

Positive 2-item screen 1.12 (0.19-6.50) .90 1.80 (0.62-5.27) .28 1.96 (1.28-3.01) .002 2.75 (1.35-5.60) .005 1.05 (0.55-2.03) .87 2.11 (1.49-3.01) �.001

Burnout

MBI-EE 1.04 (0.97-1.12) .29 1.04 (0.99-1.08) .12 1.04 (1.02-1.07) �.001 1.01 (0.98-1.04) .46 0.98 (0.96-1.01) .31 1.03 (1.01-1.05) .001

MBI-DP 1.00 (0.91-1.09) .95 1.04 (0.96-1.13) .33 1.05 (1.01-1.09) .01 1.02 (0.96-1.09) .48 0.97 (0.91-1.04) .42 1.04 (1.01-1.08) .02

MBI-PA 1.08 (1.04-1.12) �.001 1.09 (1.01-1.17) .03 0.99 (0.95-1.03) .59 1.02 (0.96-1.08) .50 0.99 (0.92-1.05) .66 1.01 (0.98-1.04) .65

Fatigue and sleepiness

LASA fatigue (0- to
10-point scale) 0.98 (0.80-1.19) .80 1.52 (1.26-1.83) �.001 1.07 (1.01-1.15) .04 0.99 (0.89-1.10) .87 1.05 (0.95-1.17) .31 1.10 (1.03-1.16) .003

ESS (0- to 24-point scale) 1.00 (0.91-1.10) .97 1.12 (1.02-1.23) .02 1.07 (1.03-1.12) .002 1.11 (1.04-1.19) .003 1.10 (1.04-1.16) �.001 1.10 (1.06-1.14) �.001

a BBF � blood and body fluid; ESS � Epworth Sleepiness Scale; LASA � linear analog self-assessment; MBI-DP � Maslach Burnout Inventory-depersonalization; MBI-EE � Maslach Burnout Inventory–emotional exhaustion;
MBI-PA � Maslach Burnout Inventory–personal accomplishment; MVC � motor vehicle crash; OR � odds ratio; QOL � quality of life; SF-8 � Medical Outcomes Study Short-Form Health Survey.
b Using generalized estimating equation models adjusted for time.
c The OR (95% CI) of an event in the following 3 months associated with a 1-unit worsening in each metric’s score (ie, increase in burnout domain scores and ESS and decrease in LASA items and SF-8 domains).
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egies for achieving these goals are unknown and
should be the subject of future study.

This study has several limitations. First, the de-
gree to which the self-reported BBF exposures and
motor vehicle incidents in this study accurately re-
flect true events cannot be determined. Second, the
generalizability of these results to other training pro-
grams is unclear. However, the participation and sur-
vey response rates were favorable relative to other phy-
sician surveys,41 and the BBF exposure18,37,38 and
MVC rates,17 burnout scores,2,14,30,31 rates of a posi-
tive depression screen,14 and fatigue levels42,43 found
in this study were similar to those found in prior
studies of medical residents and junior physicians at
other institutions. Third, multicollinearity limited
our ability to conduct multivariable analyses con-
taining multiple distress or fatigue variables. For ex-
ample, it is possible that the observed relationships
between distress and motor vehicle incidents are
mediated by fatigue, although prior research has
suggested independent roles of distress and fatigue
for other outcomes.12 Further study will be necessary
to provide insight into the independent effects of indi-
vidual well-being variables on resident safety and into
the separate effects of fatigue and sleepiness.

CONCLUSION
Exposures to BBF are relatively uncommon among
internal medicine residents in current training envi-
ronments. Motor vehicle incidents, however, re-
main common. Our results suggest that fatigue,
sleepiness, burnout, depression, and reduced QOL
are associated with an increased risk of future motor
vehicle incidents. In addition to ongoing efforts to
limit physician fatigue and sleepiness, interventions
to promote well-being and reduce distress among
physicians are needed to improve both patient and
resident safety.

Abbreviations and Acronyms: BBF � blood and body
fluid; MVC � motor vehicle crash; QOL � quality of life
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