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TAGGEDPABSTRACT

BACKGROUND: Measuring burnout symptoms is important,

but the Maslach Burnout Inventory (MBI) has 22 items. This

project compared 3 single-item measures with the MBI and

other factors related to burnout.

METHODS: Data were analyzed from the 2016 and 2017 Pedi-

atric Resident Burnout-Resilience Study Consortium surveys,

which included standard measures of perceived stress, mind-

fulness, resilience, and self-compassion; the MBI; and the

1- and 2-item screening questions.

RESULTS: In 2016 and 2017, data were collected from 1785/

2723 (65%) and 2148/3273 (66%) eligible pediatric residents,

respectively. Burnout rates on the MBI were 56% in 2016

and 54% in 2017. The Physician Work Life Study item gen-

erated estimates of burnout prevalence of 43% to 49% and,

compared with the MBI for 2016 and 2017, had sensitivities

of 69% to 72%, specificities of 79% to 82%, positive likeli-

hood ratios of 3.4 to 3.8, and negative likelihood ratios of

0.35 to 0.38. The combination of an emotional exhaustion
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item and a depersonalization item generated burnout esti-

mates of 53% in both years and, compared with the full MBI,

had sensitivities of 85% to 87%, specificities of 84% to 85%,

positive likelihood ratios of 5.7 to 6.4, and negative likeli-

hood ratios of 0.18 for both years. Both items were signifi-

cantly correlated with their parent subscales. The single items

were significantly correlated with stress, mindfulness, resil-

ience, and self-compassion.

CONCLUSIONS: The 1- and 2-item screens generated preva-

lence estimates similar to the MBI and were correlated with

variables associated with burnout. The 1- and 2-item screens

may be useful for pediatric residency training programs track-

ing burnout symptoms and response to interventions.
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ience; screening
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TAGGEDPWHAT’S NEW

Little is known about the performance of brief screening

tools for burnout in pediatric residents. We found that 1-

and 2-item screening questions have reasonable sensi-

tivities, specificities, likelihood ratios, and construct

validity, and they may be useful for tracking burnout

symptoms in pediatric residency training programs.
TAGGEDPBURNOUT IS AN increasing focus of pediatric physician

training, highlighting the importance of accurately mea-

suring burnout.1 The most widely used instrument for

assessing burnout is the 22-item Maslach Burnout Inven-

tory (MBI), which has 3 subscales: emotional exhaustion

(EE), depersonalization (DP), and personal accomplish-

ment (PA).2 Because burnout is often measured in lengthy

surveys that assess risk and protective factors associated
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with it, a screening instrument with fewer items and lower

participant burden is desirable.

In 2009, West and colleagues3 reported that 2 items from

the MBI—“I feel burned out from my work” (an item from

the EE subscale) and “I have become more callous to other

people since I took this job” (an item from the DP subscale)

—were consistent with the full MBI in predicting major

medical errors and suicidality in medical students and inter-

nal medicine residents; however, they did not include a

large sample of pediatric residents. In 2015, Dolan and col-

leagues4 reported that a single non-proprietary item from

the Physician Work Life Study (PWLS)—“Overall, based

on your definition of burnout, how would you rate your

level of burnout?” with a 5-point scale ranging from 1 (“I

enjoy my work. I have no symptoms of burnout.”) to 5 (“I

feel completely burned out and often wonder if I can go

on.”), where scores of 3 or more are considered positive for

burnout—had a sensitivity of 83% and specificity of 87%

compared with the full MBI in a sample of practicing pri-

mary care physicians and nurses, which did not include

pediatric residents.4 Waddimba and colleagues5 tested all 3

single-item measures against the full MBI in a sample of

308 physicians and advanced practice clinicians in rural

upstate New York and reported that the 3 single-item meas-

ures varied in their effectiveness as screeners for EE or DP

dimensions of burnout. Thus, although using just one or

two items is appealing, there is a gap in understanding the

test parameters of these 2 questions in pediatric residents

who may differ from other groups of practicing physicians;

for example, pediatric residents typically include a higher

percentage of women and are likely to be younger than

practicing clinicians. Being able to use single-item screens

may be useful at the program level and in larger epidemio-

logic studies looking at trends and responses to interven-

tions. Furthermore, there are limited data on the correlation

between these screening questions and commonly measured

risk and protective factors for burnout (ie, stress, mindful-

ness, resilience, and self-compassion), and it would be use-

ful to understand these relationships before relying on

single-item measures alone to track burnout symptoms.

The Pediatric Resident Burnout-Resilience Study Consor-

tium (PRB-RSC) has been conducting annual national sur-

veys of burnout in pediatric residents since 2016, and we

were considering using 1 or 2 screening questions rather

than the full 22-item MBI in future studies. Before doing so,

however, we aimed to answer 2 research questions: 1) What

are the sensitivity, specificity, positive and negative predic-

tive values, and likelihood ratios of these screening items

compared to the MBI in pediatric residents? 2) How do the

correlations compare between the screening questions and

full MBI to the variables of interest (stress, mindfulness,

resilience, and self-compassion) in pediatric residents?
TAGGEDH1METHODSTAGGEDEND

The samples and survey instrument have been described

fully elsewhere.6−8 Briefly, pediatric residents were sur-

veyed in the spring of 2016 and 2017 from 34 and 46 pro-

grams, respectively. Resident responses were eligible if
they answered all 22 items on the MBI. For the MBI, burn-

out as a dichotomous variable was defined as having high

subscale scores for personal emotional exhaustion (≥27)
and/or depersonalization (≥10).9,10 Burnout as a continu-

ous variable was defined as the total of the EE score plus

the DP score. The continuous variable was used not to

identify burnout but to assess correlations with other varia-

bles. For this study, consistent with the PWLS study, we

considered the single screening question positive if the

score was ≥3 on the 5-point scale (1 or more symptoms of

burnout).4 Consistent with the West et al3 study, the 2

screening items were considered positive for burnout if the

responses on either the EE or DP item were endorsed at

least weekly (>3 on the 7-point Likert scale from never to

daily). We determined the sensitivity, specificity, positive

and negative predictive values, and likelihood ratios of the

PWLS screen compared with the full MBI in 2016 and

2017, as well as the EE and DP items alone and together

compared with the EE and DP subscales and the full MBI

for respondents in 2016 and 2017.

The survey also included widely used measures of

stress (Perceived Stress Scale),11 mindfulness (Cognitive

and Affective Mindfulness Scale-Revised),12 resilience

(Brief Resilience Scale),13 and self-compassion (Neff’s

Self-Compassion Scale, short form).14 To answer the sec-

ond study question, consistent with the study by West et

al,3 we multiplied the numeric response to the first screen-

ing question by 9 (because the emotional exhaustion sub-

scale of the MBI has 9 items), we multiplied the numeric

response to the second screening question by 5 (because

the depersonalization subscale of the MBI has 5 items),

and then we added those results together.3 We then com-

pared correlations of the full MBI versus the 2-item screen

to standard measures of stress, mindfulness, resilience,

and self-compassion. Because there was substantial over-

lap in respondents from 2016 and 2017, we analyzed data

from each year separately.

Survey data were exported from LimeSurvey to R 3.3.1

for analysis. Descriptive statistics were used to character-

ize participants. Spearman’s rank correlations were used

to calculate correlations between variables. The Nation-

wide Children’s Hospital Institutional Review Board and

other participating programs approved this study.
TAGGEDH1RESULTSTAGGEDEND

Among the 1758/2723 (65%) eligible pediatric resident

respondents in 2016 and 2148/3273 (66%) eligible

respondents in 2017, 72% were women, 60% were mar-

ried, and 62% reported being more than $100,000 in debt.

In 2016, 56% met the criteria for burnout on the full MBI;

in 2017, 54% met the criteria. Table 1 shows the value of

1- and 2-item screens for predicting subscales and full-

scale scores of the MBI. Results from the 2016 survey are

presented on top, and a replication based on the 2017 sur-

vey is presented on the bottom. The PWLS single-item

screen generated an estimated prevalence of burnout of

46% in 2016 and 49% in 2017; it had a sensitivity of 69%

and specificity of 82% (positive likelihood ratio [LR



Tabl 1. Sensitivity, Specificity, Likelihood Ratios, and Positive and Neg ive Predictive Values of Screening Questions in 2016 and 2017

Burnout R te (95% CI) Sensitivity (95% CI) Specificity (95% CI) LR+ (95% CI) LR− (95% CI) PPV NPV

2016 56% n MBI

PWL screening question compared with MBI 46% 4−49) 69% (66−72) 82% (79−84) 3.8 (3.2−4.4) 0.38 (0.35−0.42) 83% 67%

EE q stion compared with EE subscale of MBI 44% 3−46) 72% (69−74) 82% (79−84) 4.0 (3.5−4.5) 0.34 (0.31−0.38) 79% 75%

DP q stion compared with DP subscale of MBI 38% 6−40) 69% (66−72) 82% (80−84) 6.4 (5.3−7.8) 0.18 (0.16−0.21) 89% 71%

Com ned EE and DP questions compared with full MBI 53% 0−55) 84% (82−86) 87% (84−89) 6.4 (5.3−7.8) 0.18 (0.16−0.21) 89% 81%

2017 54% n MBI

PWL screening question compared with MBI 49% 7−51) 72% (69−75) 79% (76−81) 3.4 (3.0−3.9) 0.35 (0.32−0.39) 80% 71%

EE q stion compared with EE subscale of MBI 41% ( −43%) 78% (75−80) 90% (88−92) 7.7 (6.5−9.2) 0.25 (0.22−0.28) 87% 82%

DP q stion compared with DP subscale of MBI 35% 3−37) 77% (74−80) 88% (86−90) 6.6 (5.6−7.6) 0.26 (0.23−0.30) 78% 87%

Com ned EE and DP questions compared with full MBI 53% 0−55) 85% (83−87) 85% (83−87) 5.7 (4.9−6.6) 0.18 (0.16−0.21) 87% 82%

CI dicates confidence interval; LR+, positive likelihood ratio; LR−, n ative likelihood ratio; PPV, positive predictive value; NPV, negative predictive value; PWLS, Physician Work Life Study; MBI, Mas-

lach rnout Inventory; EE, emotional exhaustion subscale of the MBI; D , depersonalization subscale of the MBI.

Tabl 2. Spearman’s Rank Correlations of 2 Screening Items and Full-S ale MBI with Stress, Mindfulness, Resilience, and Self-Compassion among Pediatric Residents in 2016 and 2017

Full MBI Screen MBI (2 Question ) MBI EE Subscale MBI DP Subscale Stress Mindfulness Resilience Self-Compassion

2016 Residents

Full M I 1 0.90 0.95 0.85 0.61 −0.44 −0.37 −0.46
PWL item 0.64 0.68 0.68 0.43 0.59 −0.39 −0.36 −0.42
EE s gle item 0.81 0.92 0.86 0.52 0.61 −0.42 −0.37 −0.42
DP s gle item 0.73 0.79 0.84 0.84 0.36 −0.24 −0.19 −0.29
Com ned EE+DP items 0.90 1 0.86 0.75 0.59 −0.40 −0.34 −0.42

2017 Residents

Full M I 1 0.90 0.95 0.84 0.61 −0.46 −0.38 −0.47
PWL item 0.65 0.68 0.69 0.44 0.61 −0.43 −0.40 −0.44
EE s gle item 0.82 0.92 0.87 0.54 0.61 −0.42 −0.38 −0.42
DP s gle item 0.73 0.79 0.85 0.85 0.36 −0.31 −0.24 −0.35
Com ned EE+DP items 0.90 1 0.86 0.76 0.59 −0.43 −0.36 −0.43

MB indicates Maslach Burnout Inventory; EE, emotional exhaustion s bscale of the MBI; DP, depersonalization subscale of the MBI; PWLS, Physician Work Life Study.

All orrelations are statistically significant at P < .01.
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+] = 3.8, 95% confidence interval [CI] 3.2−4.4; LR

− = 0.38, 95% CI 0.32−0.42) compared with the full MBI

in 2016 and similar values in 2017. The combined EE

+DP screening questions generated a burnout prevalence

of 53% in both 2016 and 2017. In 2016, for the combined

EE+DP screen, the specificity was 87% and sensitivity

was 84% (LR+ = 6.4, 95% CI 5.3−7.8; LR− = 0.18, 95%

CI 0.16−0.21), with similar values in 2017. Predictive

values in both years ranged between 81% and 89%.

Table 2 presents correlations among different measures of

burnout, the MBI, and measures of related constructs. The

top row presents results for the full MBI, which as the indus-

try standard presents a basis of comparison for the 1- and 2-

item screens presented in subsequent rows. The single

PWLS item correlations with widely used measures of stress,

mindfulness, resilience, and self-compassion were similar to

the full MBI, statistically significant, and in expected direc-

tions. Correlations between the combined EE and DP items

and other variables were also similar to the full MBI.
TAGGEDH1DISCUSSIONTAGGEDEND

This study of large national samples of pediatric resi-

dents over 2 years showed that 3 single-item screens, par-

ticularly the combined EE+DP screening questions,

generated similar prevalence estimates for burnout as the

full MBI. The single EE and DP items showed moderate

to strong correlations with the EE subscale and the DP

subscale, respectively. Furthermore, the single items also

had similar, significant correlations with other variables

associated with burnout: stress, mindfulness, resilience,

and self-compassion. These findings extend previous

research by focusing specifically on pediatric residents

and testing both PWLS items and the single items for EE

and DP against the MBI and its subscales, as well as by

assessing their correlations with other factors thought to

be associated with burnout.

Although the MBI has been widely used among physi-

cians,15 its length limits its use for repeated assessment of

burnout and other risk and protective factors in large

groups of individuals. West et al3 demonstrated that the 2-

item measure of burnout could identify the likelihood of

high burnout with a Spearman’s rank correlation coeffi-

cient of 0.76 to 0.83 across the groups of individuals

tested, which is similar to the correlations we found in

both years between single items for each domain (EE and

DP). The single item from the PWLS has been reportedly

correlated to emotional exhaustion in a large sample of

residents of different specialties with r = 0.64,16 which

echoes our findings in pediatric residents.

Dolan et al4 reported on the test parameters of the

PWLS screening item relative to the full MBI, but the

reported prevalence of burnout in their study was almost

half of what was found in our study, which can alter the

negative and positive predictive values of this screen.

Similar to our findings of high correlations with measures

of stress, mindfulness, resilience, and self-compassion,

West et al17 found that the EE+DP items exhibited a

strong association with outcomes of suicidality in medical
students, residents, and practicing surgeons. Our data are

also consistent with Waddimba et al,5 who reported that

the 3 single items varied in effectiveness as screeners for

the EE and DP dimensions of burnout; for example, the

DP item alone generated an estimated prevalence of burn-

out of 34% in 2016, substantially below the prevalence of

56% generated by the full MBI, and it showed lower cor-

relations with other variables, such as stress, mindfulness,

resilience, and self-compassion, than the PWLS item, the

EE item alone, or the combination of EE and DP. In our

study, the combined EE+DP item performed better than

either single item alone compared with the full MBI.

The use of a single- or 2-item screen is appealing as a

substitute for the full MBI, and, based on our findings rep-

licated across 2 years, these measures can be considered

to measure epidemiologic trends over time in pediatric

residency programs. Pediatric program directors may opt

to use the PWLS item or the 2-item (EE+DP) screening

questions to gain insight into the magnitude of the prob-

lem in their programs and response to programmatic inter-

ventions. However, no screening test or even the industry

standard, MBI, can perfectly measure risk in individual

residents, and if program directors are concerned about

the potential for depression, substance abuse, or suicidal-

ity, then additional assessments should be considered.18

This study is limited by having been conducted among

pediatric residents who were part of training programs in

the Pediatric Resident Burnout-Resilience Study Consor-

tium, and it is unclear whether there was a non-response

bias. This study assessed burnout, not consequences of burn-

out such as suicidality, substance abuse, or medical errors.

The study included only pediatric residents, and it is not

clear that results can be generalized to students, other spe-

cialties, or practicing pediatricians. It is also not clear that

these results can be generalized to other groups of health

professionals with markedly different rates of burnout.

Finally, these questions were included as part of a larger sur-

vey on burnout in pediatric residents, and the items may

function differently when used alone or in other contexts.
TAGGEDH1CONCLUSIONSTAGGEDEND

The single PWLS item and the combined EE+DP

screening items have good correlations with variables

thought to be associated with burnout, and they generate

prevalence estimates similar to those of the full MBI.

They may be considered for tracking epidemiologic

trends in burnout and the response to programmatic inter-

ventions in pediatric residencies.
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