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ABSTRACT

Background Burnout is typically viewed as an individual condition, and no link has been identified between burnout and

loneliness.

Objective To investigate the association of burnout with loneliness and social network degree and centrality.

Methods A survey containing the Maslach Burnout Inventory (MBI), a 3-question loneliness scale, and a social connectivity

component was sent to residents in a large urban academic medical center internal medicine residency program.

Results The response rate was 77% (95 of 124 residents). We defined significant burnout as MBI subscores of � 27 for emotional

exhaustion (EE), � 10 for depersonalization (DP), or both. This was met by 43 (45%), 47 (49%), and 31 (33%) out of 95 respondents,

respectively. Those with significant burnout had higher loneliness scores: 5.6 versus 4.5 for EE (P¼ .002; OR¼ 1.50; 95% CI 1.15–

1.95); 5.4 versus 4.6 for DP (P¼ .024; OR¼1.33; 95% CI 1.03–1.71); and 5.8 versus 4.6 for both EE and DP (P¼ .001; OR¼1.54; 95% CI

1.17–2.02). Rating a larger number of coresidents as closer connections on a 5-point Likert scale was not associated with lower

burnout scores. No measures of centrality were associated with burnout scores for EE and/or DP. High personal accomplishment

subscores on the MBI did correlate significantly with several measures of centrality.

Conclusions Burnout was associated with loneliness in a dose-dependent fashion. Greater sense of personal accomplishment was

associated with greater network centrality.

Introduction

Burnout syndrome, characterized by emotional ex-

haustion (EE), depersonalization (DP), and a decreased

sense of personal accomplishment (PA), is common

within the continuum of medical training and prac-

tice.1,2 Burnout is associated with depression; suicidal

ideation; lower patient satisfaction; decreased altruism,

empathy, and perceived quality of care; and increased

unprofessional behavior and self-reported errors.3–9

The majority of internal medicine residents (78%)

report symptoms of burnout at least once during

residency training, with 23% reporting burnout

throughout all 3 years of training.5 In 1 study, 61%

of residents reported becoming more cynical, and 23%

reported becoming less humanistic during training.10

While burnout often is considered an individual

affliction, ties between individuals create social

networks and allow individuals to influence each

other.11,12 The literature on social networks has

demonstrated the spread of emotions, such as

happiness and loneliness, as well as the spread of

negative afflictions, such as smoking and obesity.11

Residency programs represent unique social net-

works, and we sought to investigate the relationship

between burnout and loneliness. We hypothesized

that residents with greater loneliness would have

greater burnout, and that residents who are more

central within their social network have less burnout.

Methods
Setting and Participants

We piloted our study of loneliness and burnout in a

single internal medicine residency program as a proof

of concept prior to conducting a larger study.

Categorical internal medicine (IM-C), preliminary

year internal medicine (IM-P), and internal medicine-

pediatrics (MP) residents from a program set in an

urban academic medical center were included. The

latter 2 groups had large parts of their training

embedded in the internal medicine residency.

Data Collection and Instruments

Data collection was anonymous and included demo-

graphics, burnout, loneliness, and social connectivity

data. REDCap was used as the survey platform and

was collected at a single point in time (December

2013).13 The survey collected data on residents’ sex,DOI: http://dx.doi.org/10.4300/JGME-D-15-00038.1
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relationship status, program type, and year in training.

Residents completed the Maslach Burnout Inventory

(MBI), which is the most common questionnaire used

to measure burnout. The MBI consists of 22 questions

covering the domains of EE, DP, and PA. Answers fall

on a Likert scale from 0 (never) to 6 (every day). In

accordance with prior definitions of burnout in

medicine, EE scores � 27 and/or DP scores � 10 are

considered ‘‘significant’’ burnout. Low PA scores (�
33) have a worse correlation with negative conse-

quences of burnout. The MBI has well-established

discriminant and convergent validity, and 3-factor

analysis has shown it to be invariant among different

groups, including residents.14 Cronbach a ratings for

the MBI are 0.9 for EE, 0.76 for DP, and 0.76 for PA.1

We used a 3-item loneliness scale developed by

Hughes et al.15 The scale uses a Likert scale from 1

(hardly ever) to 3 (often). The short scale has

demonstrated convergent and discriminant validity,

a 0.82 (high positive) correlation with the much

longer 20-item revised UCLA Loneliness Scale,16,17

and a Cronbach a of 0.72, demonstrating reliability.17

The loneliness scales measure a lack of perceived

connection to others, but this may be influenced by

those outside the workplace. In an effort to explore the

role of residency programs as social networks, we had

residents rate their connectivity to all other residents

and used these data to generate 2 categories of social

network outcomes: degree (number of connections)

and centrality (location and/or role within the net-

work).18–21 No validity evidence was available for the

rating scale we used for social connectivity.

The study was approved by the University of

Cincinnati Medical Center/Cincinnati Children’s Hos-

pital Medical Center Institutional Review Board.

Outcomes

The primary outcome was the relationship between

burnout and loneliness. Additional outcomes included

the relationships between burnout and social network

degree and centrality.

Analysis

Two-sample t tests were used to assess differences

between burnout and loneliness. Logistic regression

was used to assess differences between burnout and

social connection. Chi-square tests were used to assess

differences between burnout and sex and between

burnout and marital status.

The UCINET Social Network Analysis software

was used to derive degree and centrality measures,

which are detailed in FIGURE 1. These measures were

then used to assess their association with burnout.

Results
Response Rates

A total of 95 of 124 residents (77%) responded, with

additional demographic data for respondents shown

in TABLE 1.

Burnout

Of 95 residents, 43 (45%) met criteria for burnout by

emotional exhaustion (EE) scores, 47 (49%) met

burnout criteria by depersonalization (DP) scores, and

31 (33%) met burnout criteria by both EE and DP

scores. Rates of burnout by year in training, type of

program, and both are shown in TABLE 2.

Loneliness

Loneliness was greatest in IM-P residents and third-

year IM-C residents (TABLE 3).

Loneliness and Burnout and Loneliness

Residents with significant burnout by EE scores, DP

scores, or both rated themselves as more lonely (EE: 5.6

versus 4.5; P¼.002; OR¼1.50; 95% CI 1.15–1.95; DP:

5.4 versus 4.6; P¼.024; OR¼1.33; 95% CI 1.03–1.71;

and EE and DP: 5.8 versus 4.6; P ¼ .001; OR ¼ 1.54;

95% CI 1.17–2.02). However, personal accomplishment

(PA) scores � 33 were not associated with loneliness.

Adjusting for year of training or program, no association

was found between burnout and loneliness (FIGURE 2).

Burnout and Social Network

Scores of 3 and 4: On a scale of 0 to 4, ratings of 3

(‘‘have had many conversations’’) and 4 (‘‘would go to

What was known and gap

Burnout has been studied as an individual phenomenon, but
little is known about the effect of loneliness and the
presence of social networks.

What is new

A study showed that burnout was associated with loneliness,
while a greater sense of personal accomplishment was
associated with greater network centrality.

Limitations

Single site, single specialty study reduces generalizability;
social network tool lacks established validity evidence.

Bottom line

The study provides a starting point for research on how
group and social network factors affect trainee burnout.
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for support’’) were considered strong connections.

Logistic regression showed that the total number of

scores of 3 and 4 in residents’ social network did not

significantly correlate with burnout as measured by

EE, DP, or both (P ¼ .77, P ¼ .83, and P ¼ .24,

respectively). Subjects rating more coresidents as 3s

and 4s in their social networks had higher PA scores (P

¼ .024).

Scores of 4: Using only the number of coresidents

who rated 4s as a predictor of burnout, logistic

regression showed no significant association with EE,

DP, EE and DP, or PA (P¼.48, P¼.88, P¼.67, and P

¼ .06, respectively). After adjusting for year in

training or program, no relationship was found

between burnout and number of scores of 3þ 4 or 4.

In the social network portion of the study, 47 of 95

respondents (49%) left some blanks. We treated

blanks as 0s.

Measures of Degree and Centrality: The UCINET

Social Network Analysis software was used to

generate measures of degree and centrality: In Degree,

Out Degree, Closeness Centrality, Eigenvector Cen-

trality, and Clustering Coefficient (FIGURE 1).

None of the measures of degree or centrality were

associated with burnout as defined by EE and/or DP

scores. However, subjects with high PA scores had

significantly higher In Degree, Out Degree, Closeness

Centrality, and Eigenvector Centrality measures (P ¼
.027, P ¼ .001, P ¼ .002, and P ¼ .001, respectively).

Betweenness Centrality and Clustering Coefficient

measures were not associated with PA score (P ¼ .13

and P¼ .30, respectively).

When adjusted for by training year or program, no

relationship was found between burnout and any of

the measures of degree or centrality.

FIGURE 1
Description of Loneliness and Social Network Aspect of the Study
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Burnout and Sex

Use of chi-square testing showed that male residents

had greater DP rates (60.4% versus 39.1%, P¼.039).

No other significant differences in rates of burnout

scores between men and women were noted with P

values of .67 for EE, .34 for EE and DP, and .43 for PA.

Burnout and Marital Status

Chi-square tests showed no significant association

between burnout and marital status, with P values of

.52, .57, .52, and .24 for EE, DP, EE and DP, and PA,

respectively.

Discussion

Our study is the first to demonstrate a relationship

between loneliness and burnout. Those with greater

burnout—meeting burnout criteria by both EE and

DP—had higher loneliness scores. There was no

significant relationship between social network mea-

sures of degree or centrality and EE and/or DP scores.

However, high PA scores were associated with several

social network measures, including In Degree, Out

Degree, Closeness Centrality,

and Eigenvector Centrality.

No other studies that have

explored the relationships be-

tween burnout, loneliness,

and social network degree

and centrality were available

for comparison. However,

Vaughan et al22 found greater

social capital—in the form of

more interactions with prob-

lem-based learning group

peers and having seniors in a

wider academic support net-

work—associated with better

academic achievement.

The association of a great-

er sense of personal accom-

plishment and several social

network measures may reflect

residents moving to more

central roles within the net-

work as their experience and

confidence grow. It may also

reflect the challenges of con-

necting with other residents

in the context of work hour

restrictions, less time spent by

attending physicians on inpa-

TABLE 1
Resident Demographics and Response Rates

Category Demographics
Response

Rates

Total 124 95/124 (76.6%)

Sex Male 48/95 (50.5%)

Female 47/95 (49.5%)

Specialty, n (%)

Categorical internal

medicine

76 (61.3%) 55/76 (72.3%)

Preliminary year

internal medicine

21 (16.9%) 15/21 (71.4%)

Combined internal

medicine-pediatrics

27 (21.8%) 25/27 (92.6%)

Year in Training, n (%)

PGY-1 54 (43.5%) 38/54 (70.1%)

PGY-2 33 (26.6%) 26/33 (78.8%)

PGY-3 30 (24.2%) 24/30 (80%)

PGY-4 7 (5.6%) 7/7 (100%)

Abbreviation: PGY, postgraduate year.

TABLE 2
Burnout

EE DP EE þ DP PA

Overall 43/95 (45%) 47/95 (49%) 31/95 (33%) 73/95 (77%)

Year in Training

First year 18/38 (47%) 18/38 (47%) 13/38 (34%) 34/38 (89%)

Second year 11/26 (42%) 12/26 (46%) 8/26 (31%) 16/26 (62%)

Third year 12/23 (52%) 11/23 (48%) 8/23 (35%) 17/23 (74%)

Fourth year 2/7 (29%) 6/7 (86%) 2/7 (29%) 5/7 (71%)

Training Program

IM-C 28/55 (51%) 31/55 (56%) 22/55 (40%) 42/55 (76%)

IM-P 6/14 (43%) 5/14 (36%) 4/14 (29%) 13/14 (93%)

MP 9/25 (36%) 11/25 (44%) 5/25 (20%) 17/25 (68%)

Year in Training þ Program

First year þ IM-C 10/17 (59%) 11/17 (65%) 8/17 (47%) 15/17 (88%)

First year þ IM-P 6/14 (43%) 5/14 (36%) 4/14 (29%) 13/14 (93%)

First year þ MP 2/7 (29%) 2/7 (29%) 1/7 (14%) 6/7 (86%)

Second year þ IM-C 9/21 (43%) 11/21 (52%) 7/21 (33%) 14/21 (67%)

Second year þ MP 2/5 (40%) 1/5 (20%) 1/5 (20%) 2/5 (40%)

Third year þ IM-C 9/17 (53%) 9/17 (53%) 7/17 (41%) 13/17 (76%)

Fourth year þ MP 3/6 (50%) 2/6 (33%) 1/6 (17%) 4/6 (67%)

Fourth year þ MP 2/7 (29%) 6/7 (86%) 2/7 (29%) 5/7 (71%)

Abbreviations: EE, emotional exhaustion; DP, depersonalization; PA, personal accomplishment; IM-C,

categorical internal medicine; IM-P, preliminary-year internal medicine; MP, internal medicine-pediatrics.
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tient services, and reduced likelihood of rotating with

the same coresidents long enough to form meaningful

connections. Therefore, residents may gain a sense of

personal accomplishment when they are able to

navigate the aforementioned obstacles in order to

feel connected to others.

By program, the IM-C residents reported the

highest level of burnout, despite being the core of

the residency program. Fourth-year MP residents

reported the greatest DP, perhaps as this group

remains in training an additional year beyond their

colleagues in categorical MP programs. Interestingly,

fourth-year MP residents had the lowest EE of any

group, which could be attributed to a greater sense of

comfort with the daily tasks of residency. However,

the PA scores for fourth-year MP residents were lower

than those for second-year IM-C residents, which

may point to an alternative explanation.

The IM-P residents, who were only part of the

program for 1 year, had the lowest sense of personal

accomplishment. We assumed that more first-year

versus fourth-year residents would report a low sense

of personal accomplishment, which did hold true.

However, we have no explanation for why the

second-year residents in our study had the greatest

sense of personal accomplishment overall.

Most studies of burnout in trainees are led by

faculty. Having a trainee colleague involved may

have helped with response rates, especially consid-

ering that the principal investigator was a MP

resident, and 25 of 27 (93%) of these residents

responded to the survey. At the same time, our

study has several limitations. First, the cross-

sectional survey study was performed at a single

point in time, and both factors reduce generaliz-

ability. Recent research has pointed to increased

rates of burnout from the start of residency that

persist into subsequent years.23 Our survey was

completed during the middle of the year and may

have resulted in higher burnout scores than if we

had measured burnout at other points during the

year. Second, despite a high response rate at 77%,

our findings could have been different had we

reached everyone in the network. Third, no validity

evidence was available for our connectivity scale,

and we chose the cutoffs that were thought to

constitute significant connection. Choosing different

ranges may have resulted in differing interpretations

of results.

TABLE 3
Lonelinessa

Overall 5.0 6 1.8

Year in Training

First year 5.0 6 1.3

Second year 5.0 6 2.3

Third year 5.2 6 1.9

Fourth year 5.0 6 1.4

Training Program

IM-C 5.0 6 2.3

IM-P 5.2 6 1.9

MP 5.0 6 1.4

a The 3-item loneliness scale is based on responses to 3 questions on a 3-

point Likert scale, with responses ‘‘hardly ever’’ (1), ‘‘some of the time’’

(2), and ‘‘often’’ (3). The 3 questions are: how often do you feel that you

lack companionship; how often do you feel left out; and how often do

you feel isolated from others?

Abbreviations: IM-C, categorical internal medicine; IM-P, preliminary-year

internal medicine; MP, internal medicine-pediatrics.

FIGURE 2
Loneliness by Burnout Subscale
Abbreviations: EE, emotional exhaustion; DP, depersonalization.
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Conclusion

We found residents with significant burnout to have

higher rates of loneliness in a dose-dependent fashion.

In addition, residents with a higher sense of personal

accomplishment also had greater centrality within the

residency. As few interventions at the level of the

individual have been shown to be effective in

preventing or mitigating burnout, more exploration

of the effects of group-level interventions is needed.

Our study is a starting point for future research to

assess the effect of group and social networks on

trainee burnout.
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