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Introduction
The practice of medicine is changing: Work pressure has

increased, autonomy is diminishing, and the elevated status

physicians have historically enjoyed is eroding.1 A conse-

quence of these changes is burnout—defined as a syndrome

of emotional exhaustion and depersonalization accompa-

nied by a decreased sense of personal accomplishment in

those who work closely with people.2,3

Burnout is highly prevalent in medical professionals.1,4–6

Residency training presents a particular burden due to long

hours, sleep deprivation, irregular schedules, intense

emotional demands, as well as the pressure to master a

large body of clinical knowledge.5,7,8 Added to this are

other issues common during medical residency, including

work/home conflicts, loan debt, limited emotional support,

fatigue, and lack of confidence in one’s own skill.9–13

Prevalence of burnout varies by specialty, and estimates

for internal medicine residents range from 55% to

76%.4,5,8,13–18 The consequences of burnout are potentially

quite serious and include deterioration of the quality of care

provided by the resident, turnover, absenteeism, and low

job satisfaction and morale.2,19,20 Additionally, rates of

depression as well as suicidal ideation, plans, and attempts

have been linked to burnout status.8,17,21,22 Self-reported

medical errors as well as suboptimal patient care are
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Abstract

Background Regular physical activity plays an
important role in the amelioration of several mental
health disorders; however, its relationship with burnout
has not yet been clarified.

Objective To determine the association between
achievement of national physical activity guidelines and
burnout in internal medicine resident physicians.

Methods A Web-based survey of internal medicine
resident physicians at the University of Minnesota and
Hennepin County Medical Center was conducted from
September to October 2012. Survey measures included
the Maslach Burnout Inventory-Human Services Survey
and the International Physical Activity Questionnaire.

Results Of 149 eligible residents, 76 (51.0%) completed
surveys, which were used in the analysis. Burnout

prevalence, determined by theMaslach Burnout Inventory,
was 53.9% (41 of 76). Prevalence of failure to achieve US
Department of Health and Human Services physical
activity guidelines was 40.8% (31 of 76), and 78.9%
(60 of 76) of residents reported that their level of
physical activity has decreased since they began
medical training. Residents who were able to meet
physical activity guidelines were less likely to be burned
out than their fellow residents (OR, 0.38, 95%
CI 0.147–0.99).

Conclusions Among internal medicine resident
physicians, achievement of national physical activity
guidelines appears to be inversely associated with
burnout. Given the high national prevalence of burnout
and inactivity, additional investigation of this
relationship appears warranted.
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disproportionately reported in persons who meet criteria

for burnout.4,18,23

Health benefits from sustained, regular physical activity

are broad, including the important role it plays in the

amelioration of several mental health disorders, specifically

depression and anxiety.24–27 Physicians, in general, enjoy

healthier lifestyles and lower mortality than the general

public.28,29 However, there is evidence that resident

physicians are less likely to engage in regular

physical activity than medical students or attending

physicians.30,31

Despite the potentially serious consequences of burn-

out, an understanding of its relationship with physical

activity in resident physicians is lacking. We sought to

investigate the burnout status and physical activity level of

resident physicians. We hypothesized that achievement of

national physical activity guidelines would be inversely

associated with burnout status.

Methods
Participants

The internal medicine residency programs at the University

of Minnesota and Hennepin County Medical Center were

selected to participate in this study. Hennepin County

Medical Center matches approximately 20 residents to

their program annually, and the University of Minnesota

has 30 residents per year. All residents were eligible for

participation in this study.

Data Collection

We surveyed the residents using a single, self-administered

questionnaire distributed electronically through a popular

online survey tool (SurveyMonkey). A link to the survey

was e-mailed to each program director, who forwarded it

to their residents. After gaining consent, participants were

asked to complete the questionnaire online. Data were

collected from September to October 2012.

Survey Measures

The questionnaire incorporated the instruments described

below. We collected basic demographic information and

information regarding call schedule, work hours, sleep, and

perceptions concerning residency and physical activity.

Age, sex, and postgraduate year were gathered from each

training program for all residents potentially sampled.

Job burnout was measured using the self-administered

Maslach Burnout Inventory-Human Services Survey (MBI-

HSS), which has been validated in multiple populations and

is widely considered the gold standard for assessing

burnout.2,6 The survey includes 22 questions in 3 domains.

Using norms for medical professionals, burnout was

detected based on threshold scores for emotional

exhaustion ($ 27), depersonalization ($ 10), and

personal accomplishment (# 33).2

To aid in comparability with other studies, results were

converted into a 1-dimension construct, defining respondents

with high subscores in emotional exhaustion or depersonal-

ization as ‘‘burned out.’’ Personal accomplishment was not

used, as previous research has suggested that it may measure

a somewhat distinct quality from the other 2 domains.2–4

We used the International Physical Activity Questionnaire

Short Form (IPAQ-SF) to quantify respondents’ physical

activity level. Research indicates that it is valid and reliable for

assessing physical activity, although it has not been formally

tested in resident physicians or individuals with burnout.32–35

Completion of this tool required answering 7 brief questions

assessing the frequency and time spent performing vigorous

and moderate physical activity as well as walking.36

Current US Department of Health and Human Services

(DHHS) guidelines indicate that there are substantial health

benefits when adults participate in at least 150 minutes per

week of moderate intensity physical activity, 75 minutes

per week of vigorous intensity physical activity, or an

equivalent combination of the 2.37 These criteria were used

to classify respondents. The DHHS guidelines classify

walking at a brisk pace as moderate physical activity.

However, the IPAQ-SF does not differentiate casual

walking from brisk walking, and we used a more stringent

definition of the volume of moderate activity achieved that

did not include time spent walking.

The study received approval from the University of

Minnesota’s and Hennepin County Medical Center’s

institutional review boards.

Statistical Analysis

Data for analysis were obtained after collection and

analyzed using SAS version 9.3 (SAS Institute Inc).

Descriptive summary statistics using frequency and

What was known
Regular physical activity may be important in reducing the risk for
burnout, though this relationship has not been formally studied.

What is new
A sizable percentage of internal medicine residents did not meet
guidelines for adequate physical activity, while residents who met
guidelines were less likely to meet criteria for burnout.

Limitations
Survey study with self-reporting; single specialty study reduces
generalizability.

Bottom line
The protective properties of physical activity merit further study and
should be communicated to residents in an effort to reduce burnout.
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mean procedures were generated. Bivariate tables were

created for variables of interest, and hypothesis testing using

Student t test, x2, or Fisher exact test were done. Two-sided

alpha levels of P values , .05 were considered statistically

significant. Logistic regression procedures were used to

determine effect measures in the form of odds ratios (ORs)

and 95% CIs were also determined.

Results
Of the 149 residents in both programs, 78 completed both the

IPAQ-SF and the MBI-HSS. One survey was excluded as the

participant had completed it twice, and another was excluded

as the participant was not an internal medicine resident. The

76 completed surveys represent a 51% response rate.

Participant Demographics

Around half (52.7%) of the respondents were men, with the

average age less than 30. Response rate was proportional

between postgraduate year (PGY)-1 and 2. PGY-3 was less

well represented in this sample, though this did not reach the

threshold for statistical significance. Most respondents were

married or partnered, did not have children, and were

nonsmokers (T A B L E 1).

Association Between Physical Activity and Burnout

Of the 76 residents who completed the survey, 41 (53.9%)

met the criteria for burnout. Increased body mass index

was associated with higher odds of burnout (OR 5 1.19,

95% CI 1.01–1.41). A statistically significant association

T A B L E 1 Demographics of Participants and Potentially Sampled Population

Characteristic Participants (n = 76) Potentially Sampled (n = 149) P Value

Age, mean (SD) 29.2 (2.9) 29.6 (2.7) .32

Sex, n (%) .37

Male 39 (52.7) 88 (59.1)

Female 35 (47.3) 61 (40.9)

Not indicated 2

PGY, n (%) .12

1 29 (39.7) 50 (33.6)

2 29 (39.7) 50 (33.6)

3 14 (19.2) 49 (32.9)

Other 1 (1.4) 0

Not indicated 3

Relationship status, n (%)

Single 27 (36.0)

Married 29 (38.7)

Partnered 17 (22.7)

Divorced 1 (1.3)

Other 1 (1.3)

Not indicated 1

Children, n (%)

Yes 10 (13.2)

No 66 (86.8)

Tobacco use, n (%)

Yes 2 (2.7)

No 72 (97.3)

Not indicated 2

Abbreviation: PGY, postgraduate year.
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was not detected between burnout and age, sex, PGY,

relationship status, having children, or tobacco use

(T A B L E 2).

Of the 76 respondents, 31 (40.8%) failed to achieve

DHHS physical activity guidelines. Residents who were

able to meet physical activity guidelines were less likely to

be burned out than their fellow residents (OR, 0.38; 95%

CI 0.147–0.99; T A B L E 3). Sixty respondents (78.9%)

reported that their level of physical activity has decreased

since beginning medical training, although there was not a

significant association with burnout. No association was

found between burnout and regular physical activity prior

to beginning medical training (T A B L E 4).

Barriers to regular physical activity were assessed, and

‘‘lack of time’’ (100% of burned-out residents, OR

incalculable, Fisher exact test used to estimate P , .005)

and ‘‘lack of energy’’ (88% of burned-out residents, OR,

3.29, 95% CI 1.02–10.7) were significantly associated with

burnout. Residents were also asked about whether they

believed they would be capable of maintaining regular

physical activity, if given the chance. Burnout was inversely

associated with the belief that they would be capable of

maintaining regular activity (OR, 0.24; 95% CI 0.076–

0.73; T A B L E 4).

Residents who reported that they thought their fellow

residents were burned out were more likely to meet criteria

for burnout themselves (OR, 3.21, 95% CI 1.18–8.73).

Additionally, a higher average number of hours worked per

week (OR, 1.04, 95% CI 1.01–1.41) was associated with

burnout, though no significant association was found with

sleep. No association was found between burnout and the

report of presence of various supportive relationships

(T A B L E 5).

Discussion
To the authors’ knowledge this is the first study specifically

assessing the association between physical activity and

burnout in resident physicians. Nearly 41% of internal

medicine resident physicians failed to meet DHHS guide-

lines, and 79% reported that their level of physical activity

had decreased since beginning their medical training. This

is similar to the findings of another cross-sectional web-

based study investigating physical activity level in physi-

cians, which found that 27% of residents and 32% of

fellows failed to achieve DHHS guidelines.30

Residents who met physical activity guidelines were

significantly less likely to be burned out than their fellow

residents. Numerous mechanisms have been suggested to

explain the beneficial effects of exercise on mental health

disorders; a conclusive model remains elusive, though it

likely involves a complex interaction of psychological and

neurobiological mechanisms.25

Our findings also indicate that perceptions of residency

and physical activity may be involved in the relationship

between physical activity and burnout. This is suggested by

the disproportionate reporting of the barriers ‘‘lack of

energy’’ and ‘‘lack of time’’ in burned-out residents, as well

T A B L E 2 Odds of Burnout and 95% CI by
Demographic Categories

Variable P Value OR 95% CI

Age .10 1.16 0.97–1.39

BMI .043 1.19 1.01–1.41

Sex

Male .97 0.98 0.39–2.46

PGY

2 vs 1 . .99 1 0.357–2.8

3 vs 1 .16 2.68 0.68–10.53

2 vs 3 .16 0.37 0.1–1.47

Relationship status (reference: single)

Married or partnered .78 0.87 0.34–2.27

Any children

Yes .68 1.33 0.34–5.15

Tobacco use

Yes .91 0.85 0.05–14.05

Abbreviations: OR, odds ratio; BMI, body mass index; PGY, postgraduate year.

T A B L E 3 Odds of Burnout and 95% CI by Achievement of DHHS Guidelines

Characteristic, N (%) Burned Out (41, 53.9%) Not Burned Out (35, 46.1%) OR 95% CI

Achieve DHHS guidelines 0.38 0.15–0.99

Yes (45, 59.2%) 20 (44.4%) 25 (55.6%)

No (31, 40.8%) 21 (67.7%) 10 (32.3%)

Abbreviations: DHHS, US Department of Health and Human Services; OR, odds ratio.
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as the significant difference in the proportion who indicated

that they were capable of maintaining regular physical

activity if given the chance, and that were more likely to

identify their fellow residents as burned out.

This study has several limitations. As with any self-

reported survey, there is a potential for misclassification

bias. Our response rate was modest at around 50%. The

IPAQ-SF requires participants to recall and properly input

a representation of their physical activity in the previous

week, rather than relying on more direct measures of

activity. Some participants with a sufficient quantity of

brisk walking may have been misclassified because we

excluded walking as moderate physical activity.

Given the high national prevalence of burnout and

inactivity, additional investigation of the relationship

between physical activity and burnout appears warranted.

This should include clarifying the temporal nature of

burnout and physical activity as well as other covariates

that appear to be related, assessing if regular physical

activity is preventive and/or palliative of burnout, if

inability to achieve physical activity guidelines is a result of

symptoms of burnout itself or due to something else

causing both burnout and diminished physical activity.

Conclusion
We found that nearly 41% of a sample of internal medicine

residents from 2 programs failed to achieve DHHS physical

activity guidelines and that residents who met these

guidelines were less likely to be burned out. Residents also

reported that their level of physical activity had decreased

since beginning medical training. The potential protective

properties of adequate physical activity merit further study.
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