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ABSTRACT

Background Studies report high burnout prevalence among resident physicians, with little consensus on methods to effectively

reduce it.

Objective This systematic literature review explores the efficacy of interventions in reducing resident burnout.

Methods PubMed, Embase, and Web of Science were searched using these key words: burnout and resident, intern, or residency.

We excluded review articles, editorials, letters, and non–English-language articles. We abstracted data on study characteristics,

population, interventions, and outcomes. When appropriate, data were pooled using random effects meta-analysis to account for

between-study heterogeneity. Study quality was assessed using Newcastle-Ottawa Scale (cohort studies) and Jadad scale

(randomized control trials [RCTs]).

Results Of 1294 retrieved articles, 19 (6 RCTs, 13 cohort studies) enrolling 2030 residents and examining 12 interventions met

criteria, with 9 studying the 2003 and 2011 Accreditation Council for Graduate Medical Education (ACGME) duty hour restrictions.

Work hour reductions were associated with score decrease (mean difference,�2.73; 95% confidence interval (CI)�4.12 to�1.34;

P , .001) and lower odds ratio (OR) for residents reporting emotional exhaustion (42%; OR ¼ 0.58; 95% CI 0.43–0.77; P , .001); a

small, significant decrease in depersonalization score (�1.73; 95% CI �3.00 to �0.46; P¼ .008); and no effect on mean personal

accomplishment score (0.93; 95% CI�0.19–2.06; P ¼ .10) or for residents with high levels of personal accomplishment (OR¼ 1.01;

95% CI 0.67–1.54; P¼ .95). Among interventions, self-care workshops showed decreases in depersonalization scores, and a

meditation intervention reduced emotional exhaustion.

Conclusions The ACGME work hour limits were associated with improvement in emotional exhaustion and burnout.

Introduction

Burnout is a syndrome resulting from work-related

stress and can be characterized by emotional

exhaustion (feeling overwhelmed by job demands

and depletion of emotional resources); depersonal-

ization (feelings of cynicism and detachment toward

patients); and reduced personal accomplishment

(decline in feelings of work competence and achieve-

ment).1

The prevalence of burnout is greater among

residents and fellows than it is among medical

students, physicians, or college graduates of similar

age.2 Combined estimates of burnout prevalence

among residents range from 40% to 80%, depending

on the specialty.2 Several stressors are associated with

burnout, such as situational stressors (work hours,

sleep deprivation, and staff conflicts); personal

stressors (conflicts with family or friends, financial

difficulties, or moving to a new city); and professional

stressors (patient responsibilities, teaching or super-

visory responsibilities, and information overload and

other special situations).3

Medical educators struggle with determining ap-

propriate methods to effectively address burnout

among residents. While interventions have been

implemented by some training programs to mitigate

burnout, the medical education community would

benefit from more evidence on the efficacy and

generalizability of those interventions, and from the

development of standardized methods for early

identification of burnout and prompt intervention.

The most recent systematic review examining

interventions for burnout among residents was

limited by inclusion of few studies and a lack of

pooling of the results.4 Our goal was to summarize

current evidence and systematically review various

interventions and their effect on burnout rates among

residents.

Methods

We searched the PubMed (National Center for

Biotechnology Information, Bethesda, MD), Embase

(Elsevier, Amsterdam, the Netherlands), and Web of

Science (Clarivate Analytics, New York, NY) databases

DOI: http://dx.doi.org/10.4300/JGME-D-16-00372.1

Editor’s Note: The online version of this article contains the
Newcastle-Ottawa Scale for scoring nonrandomized cohort studies
and figures of emotional exhaustion, depersonalization, and
personal accomplishment with both preintervention and post-
intervention mean differences between duty hour restrictions.
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from their inception using the following key words:

burnout and (resident or intern or residency). Two

reviewers independently evaluated and screened for

relevant articles in 3 successive stages: review of titles,

review of abstracts, and review of full-text articles

(FIGURE 1). We included studies that presented original

data, enrolled residents, had identifiable intervention

with follow-up results, and were published in English-

language, peer-reviewed medical journals. We excluded

editorials, letters to the editor, and abstracts.

Data Extraction and Quality Assessment

We extracted data on study characteristics, charac-

teristics of the enrolled population, intervention(s),

extent of burnout, method of measuring burnout, and

reported outcomes. The outcome of interest was

change in the reported burnout rate or domains of

burnout among residents in response to an interven-

tion. Studies were grouped according to the interven-

tion used to reduce resident burnout. Data were

abstracted by 1 investigator (K.R.B.) and corroborat-

ed by a second investigator (J.A.M.). Disagreements

between the 2 investigators were adjudicated by a

third investigator (R.Q.).

Study quality was assessed using the Newcastle-

Ottawa Scale (NOS; Ottawa Hospital, Ottawa, ON)

for cohort studies and the Jadad scale (University of

Oxford, Oxford, England) for randomized, controlled

trials; that scoring was not used to exclude the

articles.5,6 The NOS uses 2 tools for case control and

cohort studies and encompasses 3 quality parameters:

selection, comparability, and exposure/outcome as-

sessment. It assigns a maximum of 4 points for

selection, 2 points for comparability, and 3 points for

exposure or outcome (for a total of up to 9 points).

The NOS scores of 7 or higher were considered high-

quality studies, and scores of 5 to 6 denoted moderate

quality.6 The Jadad scale bases the quality of studies

on descriptions of randomization, blinding, and

dropouts (withdrawals). The Jadad scale ranges from

0 to 5 points, with a score of 2 or less indicating a

low-quality report and a score of 3 or more indicating

a high-quality report.5

Data Synthesis

Of the 1870 articles identified through our search

strategy, 19 studies (6 randomized control trials

[RCTs] and 13 cohort studies) fulfilled our inclusion

and exclusion criteria (FIGURE 1). Most studies were

from the United States (n ¼ 16); 1 study each was

from Canada,7 Belgium,8 and Israel.9

We pooled data from the 9 studies that examined

the effect of work hour limits on burnout rates using

random effects meta-analysis that accounted for

between-study heterogeneity.7,10–17 The studies re-

ported data in different forms; when studies reported

data on the number (or percentage) of residents with

high levels of burnout, we pooled their odds ratios

(ORs), and when studies reported mean burnout

scores, we pooled their mean differences. Six of the 9

studies reported data on all or some components of

the Maslach Burnout Inventory (MBI; Mind Garden,

Menlo Park, CA), and data were pooled within those

components. The components were emotional ex-

haustion, depersonalization, and personal accom-

plishment. The personal accomplishment component

FIGURE 1
Flowchart of Literature Search
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is a reverse scale, with higher scores indicating less

burnout. Two studies reported data for overall

burnout only, and data from those studies were

pooled separately. One study reported data using the

Universal Tedium Index (Mediocre Laboratories,

Carrollton, TX).

Between-study heterogeneity was assessed by stan-

dard v2 tests and the I2 statistic. The influence of

individual studies on the overall prevalence estimate

was examined by serially excluding each study in a

sensitivity analysis. Publication bias was assessed by

visual examination of the funnel plots. All statistical

tests were 2-sided, and a P , .05 was considered

significant.

Results

Of the 1870 articles identified through our search, 19

studies (6 RCTs and 13 cohort studies) met the

inclusion criteria (FIGURE 1). The interrater reliability

between the 2 raters was good (j ¼ 0.79 for titles and

0.66 for abstracts). Most studies were from the

United States (n ¼ 16), and 1 study each was from

Canada,7 Belgium,8 and Israel.9 Internal medicine

residents were the subject 4 studies3,12,13,18; 1 study

of orthopedic residents10; 2 studies of pediatrics

residents19,20; 1 study of family medicine residents21;

1 study of obstetrics and gynecology residents22; 3

studies of surgical specialty residents11,14,15; 2 studies

of oncology residents8,9; and 5 studies enrolled

residents from a combination of residency pro-

grams.7,16,17,23,24 The studies included enrolled

2030 residents, and examined the effect of 12

different strategies on resident burnout (TABLE 1).

Work hour limits, particularly the Accreditation

Council for Graduate Medical Education (ACGME)

2003 and 2011 duty hour restrictions, was the most

commonly studied intervention (9 studies). To mea-

sure resident burnout, 18 studies used the MBI, and 1

used the Tedium Index. Of the 14 observational

studies that were assessed using the NOS (provided as

online supplemental material), 2 were rated high

quality,12,13 and 7 were rated as being of moderate

quality.3,9,14,15,17,21,24 Of the 5 RCTs that were

assessed using the Jadad scale (TABLE 1), 3 were rated

high quality8,18,19 (score � 3), and the remaining 2

were rated to be of moderate quality.

Two high-quality studies, as judged by the NOS,

showed that the 2003 work hour limits did not affect

burnout rates for internal medicine residents.9,10 For

3 high-quality RCTs, as judged by the Jadad scale,

protected sleep periods18 and communication and

stress management8 had no effect on burnout rates.

Self-care workshops resulted in a decrease in the

depersonalization component of burnout.19 The

outcomes for high-quality studies are summarized in

TABLE 2.

Qualitative Synthesis of Data

Of the 9 studies that examined the effect of work hour

limits, 8 studied the effect of the ACGME standards,

and 1 randomized residents in an intensive care setting

to 24-hour rotations versus a limit of 12 or 16 hours.7

Seven studies reported on emotional exhaustion and

depersonalization,7,10–14,17 6 on personal accomplish-

ment,7,10–14 and 2 on overall burnout.15,16 Several

studies reported on more than 1 dimension of the MBI.

Improvement in emotional exhaustion was reported in

4 studies,12–14,21 improvement in depersonalization

was reported in 1 study,19 and improvements in

personal achievement was reported in 1 study.10 Only

1 of the 2 studies reported the overall burnout score

and significant improvement, although the direction of

the effect was the same in both studies.15,16

Three studies examined the effect of stress man-

agement workshops on resident burnout, with 2

studies reporting that it did not result in reduction

in the burnout components.8,20 The third study did

not provide sufficient data to detect whether the

results were significantly different than one would see

by chance.23 A stress therapy training did not show a

significant decrease in burnout as physicians were too

busy to implement the entire tool systematically, and

the sample size (n¼ 7) also was too small to allow

significance testing of results.20 In another study, the

lack of a positive effect on burnout rates after

communication and stress management training may

be because it takes longer to analyze the effects of

such training than the time accounted for in the

study.8 Two studies examined the effect of Balint-type

case discussion groups (designed to improve physician

communication skills with a focus on patient-

physician interactions).9,22 Both studies were limited

by small sample sizes (n¼ 17), and the positive effect

of Balint training on burnout rates may be related to

resident bonding during training, which contrasted

with the intervention itself.9,22

The effect of meditation (the Respiratory One

Method) on the emotional exhaustion component of

the MBI was examined in 1 study, and found a

statistically significant decrease in the emotional

exhaustion domain of the treatment group compared

with that of the control group (�2.71 versus 3.8,

P , .05).21 Another study qualitatively assessed the

role of the monthly support group meetings on

resident burnout, finding improvement in burnout

with training and noting the critical importance of

peer relationships as a source of support during

training.3 An incentivized, 12-week exercise program

296 Journal of Graduate Medical Education, June 2017

REVIEWS
D

ow
nloaded from

 http://m
eridian.allenpress.com

/jgm
e/article-pdf/9/3/294/2337656/jgm

e-d-16-00372_1.pdf by India user on 09 August 2022



T
A

B
L

E
1

C
h

ar
ac

te
ri

st
ic

s
o

f
St

u
d

ie
s

In
cl

u
d

e
d

in
th

e
Sy

st
e

m
at

ic
R

e
vi

e
w

S
o

u
rc

e
,

y
S

tu
d

y
D

e
si

g
n

S
tu

d
y

P
o

p
u

la
ti

o
n

S
u

b
je

ct
s,

N
o

.
C

o
u

n
tr

y
B

u
rn

o
u

t
S

ca
le

In
te

rv
e

n
ti

o
n

O
u

tc
o

m
e

B
ar

ra
ck

e
t

al
,1

0
2

0
0

6
N

R
,

C
,

N
O

S
(4

)
O

rt
h

o
p

e
d

ic
su

rg
e

ry

re
si

d
e

n
ts

C
¼

2
1

,
I
¼

3
4

U
n

it
e

d
St

at
e

s
M

B
I

2
0

0
3

D
H

R
In

cr
e

as
e

in
P

A

H
u

tt
e

r
e

t
al

,1
4

2
0

0
6

P
re

-p
o

st
,

N
O

S
(5

)
Su

rg
ic

al
re

si
d

e
n

ts
N
¼

5
8

U
n

it
e

d
St

at
e

s
M

B
I

2
0

0
3

D
H

R
R

e
d

u
ct

io
n

in
EE

G
o

it
e

in
e

t
al

,1
2

2
0

0
5

N
R

,
C

,
N

O
S

(8
)

IM
re

si
d

e
n

ts
C
¼

1
1

5
,

I
¼

1
1

8
U

n
it

e
d

St
at

e
s

M
B

I
2

0
0

3
D

H
R

D
e

cr
e

as
e

in
EE

G
o

p
al

e
t

al
,1

3
2

0
0

5
N

R
,

C
,

N
O

S
(8

)
IM

re
si

d
e

n
ts

C
¼

1
2

1
,

I
¼

1
0

6
U

n
it

e
d

St
at

e
s

M
B

I
2

0
0

3
D

H
R

D
e

cr
e

as
e

in
EE

G
e

lf
an

d
e

t
al

,1
1

2
0

0
4

P
re

-p
o

st
,

N
O

S
(4

)
V

ar
io

u
s

su
rg

ic
al

sp
e

ci
al

ti
e

s
N
¼

3
7

U
n

it
e

d
St

at
e

s
M

B
I

2
0

0
3

D
H

R
N

o
ch

an
g

e

M
ar

ti
n

i
e

t
al

,1
6

2
0

0
4

N
R

,
N

C
,

N
O

S
(3

)
R

e
si

d
e

n
ts

C
¼

3
2

1
,

C
¼

1
8

1
U

n
it

e
d

St
at

e
s

M
B

I
2

0
0

3
D

H
R

N
o

ch
an

g
e

R
ip

p
e

t
al

,1
7

2
0

1
5

N
R

,
C

,
N

O
S

(6
)

IM
an

d
p

e
d

ia
tr

ic
s

re
si

d
e

n
ts

I
¼

1
2

8
,

C
¼

1
1

1
U

n
it

e
d

St
at

e
s

M
B

I
2

0
1

1
D

H
R

N
o

ch
an

g
e

Li
n

d
e

m
an

e
t

al
,1

5
2

0
1

3
P

re
-p

o
st

,
N

O
S

(5
)

Su
rg

e
ry

re
si

d
e

n
ts

N
¼

3
6

U
n

it
e

d
St

at
e

s
M

B
I

2
0

1
1

D
H

R
D

e
cr

e
as

e
in

b
u

rn
o

u
t

B
ra

g
ar

d
e

t
al

,8
2

0
1

0
R

C
T

,
JS

(3
)

O
n

co
lo

g
y

re
si

d
e

n
ts

C
¼

4
7

,
I
¼

4
9

B
e

lg
iu

m
M

B
I

C
o

m
m

u
n

ic
at

io
n

an
d

st
re

ss
m

an
ag

e
m

e
n

t

tr
ai

n
in

g

N
o

ch
an

g
e

B
ar

-S
e

la
e

t
al

,9
2

0
1

2
P

re
-p

o
st

,
N

O
S

(6
)

O
n

co
lo

g
y

re
si

d
e

n
ts

N
¼

1
7

Is
ra

e
l

M
B

I
B

al
in

t
tr

ai
n

in
g

N
o

ch
an

g
e

G
h

e
tt

i
e

t
al

,2
2

2
0

0
9

P
re

-p
o

st
,

N
O

S
(3

)
O

b
-g

yn
re

si
d

e
n

ts
N
¼

1
7

U
n

it
e

d
St

at
e

s
M

B
I

B
al

in
t

tr
ai

n
in

g
N

o
ch

an
g

e

M
ils

te
in

e
t

al
,2

0
2

0
0

9
R

C
T

,
JS

(2
)

P
e

d
ia

tr
ic

s
re

si
d

e
n

ts
C
¼

8
,

I
¼

7
U

n
it

e
d

St
at

e
s

M
B

I
B

A
T

H
E

st
re

ss
th

e
ra

p
y

tr
ai

n
in

g

N
o

ch
an

g
e

W
e

ig
h

t
e

t
al

,2
4

2
0

1
3

N
R

,
C

,
N

O
S

(5
)

R
e

si
d

e
n

ts
an

d
fe

llo
w

s
C
¼

3
8

3
,

I
¼

2
4

5
U

n
it

e
d

St
at

e
s

M
B

I
In

ce
n

ti
vi

ze
d

e
xe

rc
is

e

p
ro

g
ra

m

N
o

ch
an

g
e

P
ar

sh
u

ra
m

e
t

al
,7

2
0

1
5

C
R

T
,

JS
(2

)
R

e
si

d
e

n
ts

N
¼

4
7

C
an

ad
a

M
B

I
O

ve
rn

ig
h

t
sh

if
ts

o
f

2
4

,
1

6
,

o
r

1
2

h

N
o

ch
an

g
e

Sh
e

a
e

t
al

,1
8

2
0

1
4

R
C

T
,

JS
(3

)
IM

re
si

d
e

n
ts

C
¼

5
6

,
I
¼

5
0

U
n

it
e

d
St

at
e

s
M

B
I

P
ro

te
ct

e
d

sl
e

e
p

p
e

ri
o

d
N

o
ch

an
g

e

O
sp

in
a-

K
am

m
e

re
r

an
d

Fi
g

le
y,

2
1

2
0

0
3

N
R

,
C

,
N

O
S

(6
)

Fa
m

ily
m

e
d

ic
in

e
re

si
d

e
n

ts
C
¼

1
0

,
I
¼

1
4

U
n

it
e

d
St

at
e

s
M

B
I

R
e

sp
ir

at
o

ry
O

n
e

M
e

th
o

d
D

e
cr

e
as

e
in

EE

M
ar

ti
n

s
e

t
al

,1
9

2
0

1
1

R
C

T
,

JS
(3

)
P

e
d

ia
tr

ic
s

re
si

d
e

n
ts

C
¼

3
7

,
I
¼

3
7

U
n

it
e

d
St

at
e

s
M

B
I

Se
lf

-c
ar

e
w

o
rk

sh
o

p
s

D
e

cr
e

as
e

in
D

P

M
cC

u
e

an
d

Sa
ch

s,
2

3
1

9
9

1
N

R
,

C
,

N
O

S
(4

)
IM

an
d

p
e

d
ia

tr
ic

s

re
si

d
e

n
ts

C
¼

2
1

,
I
¼

4
3

U
n

it
e

d
St

at
e

s
M

B
I

St
re

ss
m

an
ag

e
m

e
n

t

w
o

rk
sh

o
p

N
o

ch
an

g
e

Sa
tt

e
rf

ie
ld

an
d

B
e

ce
rr

a,
3

2
0

1
0

P
re

-p
o

st
,

N
O

S
(6

)
IM

re
si

d
e

n
ts

N
¼

6
2

U
n

it
e

d
St

at
e

s
T

e
d

iu
m

In
d

e
x

Su
p

p
o

rt
g

ro
u

p
st

ru
ct

u
re

N
o

ch
an

g
e

A
b

b
re

vi
at

io
n

s:
N

R
,n

o
t

ra
n

d
o

m
iz

e
d

;C
,c

o
n

tr
o

lle
d

;N
O

S,
N

e
w

ca
st

le
-O

tt
aw

a
Sc

al
e

;I
,i

n
te

rv
e

n
ti

o
n

;M
B

I,
M

as
la

ch
B

u
rn

o
u

t
In

ve
n

to
ry

;D
H

R
,d

u
ty

h
o

u
r

re
st

ri
ct

io
n

s;
P

A
,p

e
rs

o
n

al
ac

co
m

p
lis

h
m

e
n

t;
p

re
-p

o
st

,p
re

in
te

rv
e

n
ti

o
n

re
su

lt
s

ar
e

co
m

p
ar

e
d

w
it

h
p

o
st

in
te

rv
e

n
ti

o
n

re
su

lt
s

in
th

e
sa

m
e

g
ro

u
p

;
N

,
n

u
m

b
e

r,
EE

,
e

m
o

ti
o

n
al

e
xh

au
st

io
n

;
IM

,
in

te
rn

al
m

e
d

ic
in

e
;

R
C

T
,

ra
n

d
o

m
iz

e
d

co
n

tr
o

lle
d

tr
ia

l;
JS

,
Ja

d
ad

sc
al

e
;

o
b

-g
yn

,
o

b
st

e
tr

ic
s

an
d

g
yn

e
co

lo
g

y;
B

A
T

H
E,

P
sy

ch
o

th
e

ra
p

e
u

ti
c

te
ch

n
iq

u
e

:
b

ac
kg

ro
u

n
d

si
tu

at
io

n
,

p
at

ie
n

t’
s

a
ff

e
ct

,
th

e
m

o
st

tr
o

u
b

lin
g

p
ro

b
le

m
fo

r
th

e
p

at
ie

n
t,

th
e

w
ay

th
e

p
at

ie
n

t
is

h
an

d
lin

g
th

e
p

ro
b

le
m

,
an

d
e

m
p

at
h

y;
C

R
T

,
cr

o
ss

o
ve

r
ra

n
d

o
m

iz
e

d
co

n
tr

o
lle

d
tr

ia
l;

D
P

,
d

e
p

e
rs

o
n

al
iz

at
io

n
.

Journal of Graduate Medical Education, June 2017 297

REVIEWS
D

ow
nloaded from

 http://m
eridian.allenpress.com

/jgm
e/article-pdf/9/3/294/2337656/jgm

e-d-16-00372_1.pdf by India user on 09 August 2022



was examined with 1060 participants that resulted in

a decrease in resident and fellow burnout rates in all 3

components of the MBI, although the changes were

not statistically significant.24

Quantitative Synthesis of Data

We pooled the 9 studies that examined the effect of

work hour limits on resident burnout. The reduction

of resident hours was associated with a 42% lower

odds of the percentage of residents reporting high

levels of the emotional exhaustion component

(OR ¼ 0.59; 95% confidence interval [CI] 0.45–

0.79; P , .001; FIGURE 2A) and a decrease in the

mean burnout score (mean difference, �2.70; 95 CI

�3.98 to �1.41; P , .001; provided as online

supplemental material). Work hour limits had no

effect on the number of residents with a high level of

depersonalization (OR ¼ 0.86; 95% CI 0.64–1.14;

P ¼ .28; FIGURE 2B), although there was a small, but

statistically significant, decrease in mean depersonal-

ization score (mean difference, �1.43; 95% CI�2.54

to �0.31; P¼ .010; provided as online supplemental

material). There was no effect of the limits of the

mean personal accomplishment score (mean differ-

ence, 0.99; 95% CI �0.04–2.02; P¼ .06) or on the

number of residents with high levels of personal

accomplishment (OR ¼ 1.11; 95% CI 0.74–1.65;

P ¼ .61; FIGURE 2C and provided as online supple-

mental material). Pooling the results from the 2

studies that examined the overall MBI scores found

that work hour limits were associated with a 40%

lower odds of residents reporting high levels of overall

burnout (OR¼ 0.60; 95% CI 0.37–0.98; P¼ .040;

FIGURE 2D). The I2 statistic for heterogeneity between

the studies varied from 0%, for some outcomes, to up

to 45% (FIGURE 2 and provided as online supplemental

material). We did not find evidence of a publication

bias on visual examination of funnel plots.

Discussion

In this systematic review and meta-analysis of 19

studies enrolling 2030 residents, we found that 1

intervention, limiting resident hours, was consistently

associated with a decreased emotional exhaustion

component of burnout12–14,21 and lower overall

burnout rates.15 Other interventions were examined

in a few studies that enrolled small numbers of

residents. Overall, those studies did not find any

decrease in resident burnout rates, except for 2

studies, which used meditation and self-care work-

shops as interventions.19,21

In our analysis, we observed that the main

limitations of studies on the effect of interventions

on resident burnout were small sample size and

research being conducted within a single residency

program. Those limitations make generalizability

among varying specialties and residency work envi-

ronments difficult. Further, the outcome of the studies

was complicated by the inherently subjective nature

of postintervention surveys.

Our analysis found that the 2003 ACGME work

hour standards were associated with significant

reductions in emotional exhaustion scores for surgical

and internal medicine residents12–14 and an improve-

ment in personal accomplishment scores for orthope-

dic residents.10 The 2011 standards were associated

with significant decreases in burnout rates for surgery

residents but not for internal medicine residents.17

However, the 2011 standards also were associated

with interns reporting a decreased sense of readiness

for more senior roles and with reported added

burdens and reduced quality of life for senior

residents.25 A recent systemic review demonstrated

that focusing on duty hours alone did not result in

improvements in patient care or resident well-being

and may have had a negative effect on resident

education.26

While work hour limits appear to be effective in

reducing burnout rates among resident physicians,

further restrictions in work hours may result in the

inadequate training of physicians or the lengthening

of an already long training period. Some other

interventions to address burnout have been suggested,

including supportive interventions for internal medi-

cine residents.3 Identifying challenges faced by

trainees at different levels and across different

specialties may assist in improved, effective tailoring

TABLE 2
Results of High-Quality Studies

Source, y Intervention Outcome

Goitein et al,12 2005 2003 DHR Decrease in EE

Gopal et al,13 2005 2003 DHR Decrease in EE

Shea et al,18 2014 Protected sleep period No change

Martins et al,19 2011 Self-care workshops Decrease in DP

Bragard et al,8 2010 Communication and stress management training No change

Abbreviations: DHR, duty hour restrictions; EE, emotional exhaustion; DP, depersonalization.
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of interventions. For example, 1 study found a

significant correlation among burnout rates, peer

relationships, and interventions aimed at improving

peer relationships, which may reduce burnout in

resident physicians.27

One high-quality RCT study, which examined this

aspect using self-care workshops, centered around the

discussion of the negative effects of burnout on

professional activity, the recognition of risk factors

for burnout, and tools to cope with burnout. While it

resulted in significant improvement in depersonaliza-

tion, other MBI subcategories were not affected.19

Conditions for burnout may be more related to the

characteristics of the learning environment along with

those of individuals.28 Interventions may involve such

factors as removing excessively burdensome work

schedules, increasing trainees’ sense of control over

their work, increasing recognition of their work

contribution, ensuring a clear division of roles, and

creating a sense of justice.29

Other strategies examined in this review showed

little evidence of effectiveness. This may be related to

the fact that interventions may be perceived as

‘‘adding’’ burden to residents’ lives. There may be

benefit found in interventions that remove certain

tasks and burdens from resident work, particularly

nonclinical and non–educationally relevant tasks.

A recent systematic review and meta-analysis found

that individual-focused and structural and organiza-

tional strategies were effective in reducing burnout

FIGURE 2
Effect of Work Hour Limits on Resident Burnout: (A) Emotional Exhaustion (Number of Residents Reporting High
Levels); (B) Depersonalization (Number of Residents Reporting High Levels); (C) Personal Accomplishment (Number of
Residents Reporting High Levels); (D) Overall Burnout Rate (Number of Residents Reporting High Levels)
Note: The square data markers indicate odds ratios (ORs) from primary studies, with sizes reflecting the statistical weight of the study using random-

effects meta-analysis. The horizontal lines indicate 95% confidence intervals (CIs). The diamond data markers represent the subtotal and overall OR and

95% CI. The vertical line shows the line of no effect (OR¼ 1).

Abbreviations: CHI2, chi-square; df, degrees of freedom; Z, test of overall effect; P, probability value; DHR, duty hour restrictions.
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among physicians.30 However, the optimum combi-

nation of individual- and organization-focused inter-

ventions to improve physician well-being remains to

be investigated.

Our study has some limitations. While we per-

formed an extensive search of peer-reviewed litera-

ture, it is possible that our search missed some

articles. Although we did not find any evidence of

publication bias, it remains a possibility.

Further research is needed to assess efforts to

improve residents’ learning climate, as well the

benefits of physical activity, meditation, and other

wellness interventions.

Research is also needed to identify optimal ways to

equip residents with the proper tools for managing

workload and personal and professional stressors,

and to effectively identify and mitigate burnout.

Finally, several prospective, randomized trials cur-

rently underway of different work hour limits may

shed additional light onto the relationship between

resident hours and burnout.

Conclusion

The ACGME work hour limits were consistently

associated with improvement in the domains of

emotional exhaustion and overall burnout. There is

insufficient information available to draw conclusions

about studies involving other interventions aimed at

the reduction of burnout.
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