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Abstract

Background: Burnout is a psychological syndrome consisting of emotional exhaus-
tion, cynicism, and decreased professional efficacy. The Maslach Burnout Inventory
(MBI) is widely used as the standard measure. However, the MBI is lengthy and not
free to use, which makes it a less than ideal tool for regularly assessing burnout. The
single question burnout measure (SMB) is a novel and simple measure of burnout,
which is associated well with emotional exhaustion and has sufficient diagnostic per-
formance for burnout. This study aimed to evaluate the concurrent and convergent
validity of the Japanese version of the single-item measure of burnout (SMB-J) com-
pared with the MBI.

Methods: Ninety-four medical residents volunteered to complete the MBI-General
Survey (MBI-GS) and the SMB-J. We assessed the concurrent (sensitivity and specific-
ity) and convergent validity of the SMB-J compared with the MBI-GS.

Results: The sensitivity for identifying burnout using the SMB-J was 53.8%, and the
specificity was 88.2%. The area under the receiver operating characteristic curve
(AUC) was 0.71. MBI-GS scores on the subscales of Emotional Exhaustion (r = 0.509,
p < 0.0001) and Cynicism (r = 0.57, p < 0.0001) strongly correlated with the SMB-J
scores.

Conclusions: We concluded that for identifying burnout among Japanese medical
residents, the psychometric properties of the SMB-J are comparable to those of the
original version of the SMB. Although the SMB-J has low sensitivity to detect burnout,
it is more convenient to use than the MBI.
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diagnostic accuracy, Japan, Maslach Burnout Inventory, medical resident burnout, single-item
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1 | INTRODUCTION

Burnout is a psychological syndrome caused by chronic work stress
and consists of three components: emotional exhaustion, cynicism
(depersonalization), and feelings of reduced professional efficacy
(personal accomplishment).! Burnout is prevalent among physicians
and medical residents, which can impair their health and job satis-
faction, and reduce the quality of medical care.?® In recent years,
Japan has adopted work-style reforms that pay more attention to
the mental health of workers, including medical professionals.* To
prevent burnout, hospital administrators should regularly assess
employee burnout, intervene at an individual level, and improve the
work environment.’

Although several assessment instruments have been developed
to measure burnout, the Maslach Burnout Inventory (MBI) is recog-
nized as the reference standard.® The MBI measures all three com-
ponents of burnout, using 16 items for the General Survey (MBI-GS),
or 22 items for the Human Services Survey for Medical Personnel
(MBI-HSS MP). However, its use is limited by the relatively large
number of questions (it takes a long time to answer them) and the
license fee for using it. In contrast, the single-item measure of burn-
out (SMB) has recently gained attention as another means of mea-
suring burnout. The SMB consists of only one question rated on a
5-point scale to determine whether the respondent has self-defined
burnout.®” The question is included in the Mini-Z 2.0, which is used
to assess physician well-being.® The advantages of the SMB over the
MBI are that it is a one-item questionnaire with a short response
time, and it is free.

There have been several reports on the psychometric properties
of the SMB. In a study of 303 physicians, Rohland et al. observed that
the SMB score was highly correlated with the Emotional Exhaustion
(EE) subscale score of the MBI (r = 0.64, p < 0.001).7 Similar results
were obtained in several studies.’®! The diagnostic accuracy (i.e.,
sensitivity and specificity) of the SMB to identify burnout have also
been evaluated in previous literature. In a study including 1010 par-
ticipants, the SMB was able to identify burnout with 50.4% sensi-
tivity, and the absence of burnout with 94.7% specificity in primary
care physicians, and with 58.6% sensitivity and 94.7% specificity
in medical staff, compared to the MBI diagnosis.12 In a study con-
ducted among COVID-19 frontline healthcare workers in Singapore,
the diagnostic performance of the SMB was 80.6% sensitivity and
78.7% specificity to identify burnout.'® Dolan et al. found that the
SMB identified a positive result for one of the major items of EE in
the MBI, with 83.2% sensitivity and 87.4% specificity.'*

The SMB's diagnostic performance suggests that the score cor-
relates well with the MBI EE subscale score, and may have high spec-
ificity but low sensitivity for diagnosing burnout, as measured by the
MBI. Since the SMB reflects the degree of emotional exhaustion and
is free and easy to administer, it has become widely used as an alter-
native to the MB|.815:1¢

In Japan, there are few studies on burnout, and only one na-
tionwide survey on medical resident burnout has been published.!’
However, if the SMB were available and shown to accurately assess

burnout, it would facilitate research on burnout and its assess-
ment in medical institutions. To encourage the use of the SMB in
Japan, a Japanese version was needed. The Physicians' Well-being
Committee of the Japanese chapter of the American College of
Physicians translated the Mini-Z 2.0 in 2020.'8 Since the SMB was
included in the Mini-Z 2.0, the Japanese version of the SMB (SMB-J)
was created at the same time. Burnout identified using the SMB item
correlated with the other Mini-Z 2.0 items that measure satisfaction,
value alignment, work control, and stress. However, the MBI was
not administered, and the psychometric properties of the SMB for
measuring burnout were not evaluated in the study.
Therefore, our research objectives were to:

a. Compare the Japanese version of the SMB with the MBI—the
reference standard for identifying burnout—among medical resi-
dents in Japan.

b. Assess the psychometric properties of the SMB-J, including di-
agnostic accuracy in terms of sensitivity and specificity (i.e., con-
current validity), and convergent validity in relation to the MBI

subscales.

2 | METHOD

2.1 | Procedure

This multicenter cross-sectional study was part of a prospective na-
tional survey on medical resident stress that began in April 2021.
Researchers approached all hospitals designated for physician resi-
dency training in Japan and scheduled to recruit medical residents
in April 2021, to support the national survey. Of the 947 training
hospitals, 272 confirmed that they would support the research.
Medical residents at the 272 hospitals were invited to participate
in the survey.

A Web-based questionnaire combining the SMB-J and MBI-GS
was made available to prospective participants during July 2021. No
financial incentives for participation were provided to the training
hospitals or medical residents. An appropriate research ethics com-
mittee approved the study. The survey was conducted anonymously,

and consent was obtained if the questionnaire was completed.

2.2 | Participants

The target population included medical residents in Japan. After
completing six years of medical school education, medical residents
in Japan enter a two-year postgraduate training program that ad-
dresses basic knowledge and general medical skills.” Medical
residents are required to rotate through seven specialties (internal
medicine, emergency medicine, community medicine, surgery, pedi-
atrics, psychiatry, and obstetrics and gynecology) under the guid-
ance of a supervising physician. The Ministry of Health, Labour, and
Welfare regulates the training programs.
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Following recruitment from 272 training hospitals, 554 med-
ical residents agreed in April 2021 to participate in the study.
The questionnaire was made available to the 554 volunteers.
Participants with missing SMB or MBI responses were excluded
from the analysis.

2.3 | Measures
2.3.1 | The Japanese version of the Single-item
Measure of Burnout

The SMB-J is a nonproprietary, single-question instrument with
five response options, used to diagnose burnout as defined by the
respondents themselves. The SMB was translated into Japanese
along with the Mini-Z 2.0.1® Standard forward and backward trans-
lation methods were used. No changes were made to the question
for cultural adaptation. In addition to the cognitive debriefing by
ten physicians and medical residents, the back-translated version
was reviewed and officially approved by the original author. The
back-translated Japanese version starts with “Please circle the op-
tion that best describes your situation based on your definition of
“burnout,” and asks the respondent to select one of the following
response options:

1 = “You feel totally burned out. You are at a point where you may
need some help”

2 = “You always have symptom(s) of burnout. You are often worried
about stress from work”

3 = “You are beginning to burnout and have at least one symptom of
burnout (e.g., emotional exhaustion)”

4 = "You feel under stress. You are not always full of energy, but have
never felt burned out”

5 = “You enjoy working. You have never felt burned out”

In the original version, respondents who choose option 3 (begin-
ning of burnout) or lower are identified as having a burnout, which is

the same as in the Japanese version.®

2.3.2 | The Maslach Burnout Inventory-
General Survey

The Japanese version of the Maslach Burnout Inventory-General
Survey (MBI-GS) was used as the reference standard for diagnos-
ing participants with burnout.?%?! This 16-item guestionnaire
consists of three subscales: Emotional Exhaustion (EE), Cynicism
(CY), and Professional Efficacy (PE). Respondents rated how often
they experienced each from a list of symptoms on a 7-point scale
ranging from O (never) to 6 (every day). Subscale scores were cal-
culated as the average score across all items of each subscale. In
this study, we used the cutoff points defined by Kalimo et al??;
high EE as >3.5, high CY as >3.5, and low PE as <2.5. Respondents

who scored high on EE and either high on CY or low on PE were
categorized as having burnout, resulting in a binary variable for
burnout.?® We obtained a license to use the MBI-GS (www.mindg
arden.com).

We also asked about the characteristics of the participants, such
as age, sex, and type of hospital (community hospital, university hos-

pital, or university branch hospital).

2.4 | Sample size calculation

The SMB is known to have low sensitivity and high specificity for
diagnosing burnout, and we expected the SMB-J to have similar re-
sults. The sample size of this study was set with the main purpose
of detecting high specificity. We set the prevalence of burnout at
30%, aat 0.05, and f at 0.20.%* For specificity, 100 participants were
needed to confirm that 80% specificity was statistically different
from 50% specificity.?> In addition, for convergent validity, 47 par-
ticipants were needed to confirm that a correlation of 0.4 or higher
was statistically different from a correlation of zero. Finally, the sam-

ple size of this study was set at 100.

2.5 | Data analysis

Using the diagnosis of burnout by the MBI as the reference stand-
ard, we calculated the sensitivity and specificity, the positive and
negative predictive values, and the receiver operating character-
istic curve (AUC) of the diagnosis of burnout by the SMB-J (cutoff
<3). We also evaluated the sensitivity and specificity for SMB-J
cutoffs <2 or <4 and computed the AUC. The discriminatory per-
formance indicated by AUC is as follows: 0.9-1.0 is excellent, 0.8-
0.9 is very good, 0.7-0.8 is good, 0.6-0.7 is sufficient, 0.5-0.6 is
bad, and <0.5 indicates that the instrument is not useful.?® The
SMB-J scores and the scores of the three subscales of the MBI-GS
(EE, CY, and PA) were evaluated using Pearson's correlation to test
the convergent validity of the SMB-J. The rules specified by Cohen
were used to determine the size of the correlations: r < 0.30 as
minor, r = 0.30-0.49 as moderate, and r = 0.50 as strong.27 All
analyses were conducted using STATA software, version 15
(STATA Corporation).

3 | RESULTS

3.1 | Descriptive findings

Nine-four residents completed the online questionnaire (17.0%
response rate). Eleven participants submitted incomplete demo-
graphic data. The demographic characteristics of the participants
are presented in Table 1. Of the participants with complete data,
8.5% were over 30 years old, 29.7% were women, and 54.3% were
affiliated with university hospitals.
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TABLE 1 Participant demographics and burnout levels

n %
All respondents 94 100
Demographics?
Age (years)
<25 25 26.6
225 and <30 50 53.2
230 8 8.5
Missing 11 11.7
Sex
Male 53 56.4
Female 28 297
Not answered 2 21
Missing 11 11.7
Hospital types
University 51 54.3
University branch 0 0.0
Community 32 34.0
Missing 11 11.7
Burnout level
Maslach Burnout Inventoryb
High emotional exhaustion (EE) 37 39.8
High cynicism (CY) 18 19.4
Low professional efficacy (PE) 44 47.3
Burnout (by exhaustion +1 26 28.0
criterion)
Single-item measure of burnout
5-never felt burned out 11 11.8
4-under stress 61 65.6
3-beginning to burnout 19 20.4
2-always have symptoms of 2 2.2
burnout
1-totally burned out 1 1.1

Abbreviations: CY, cynicism; EE, emotional exhaustion; PE, professional
efficacy.

2Eleven participants submitted incomplete data.

bUsing the exhaustion +1 criterion, high EE +high CY, or low PE is
diagnosed as burnout by the Maslach Burnout Inventory-General
Survey.

3.2 | Diagnostic accuracy

The level of burnout among the sample of 94 medical residents was
28.0% using the MBI-GS and 23.6% using the SMB-J (cutoff <3;
Table 1). The MBI-GS diagnosis of burnout was used as the reference
standard. SMB-J diagnosis of burnout had a sensitivity of 53.8%,
specificity of 88.2%, and AUC of 0.71, using the same cutoff as the
original version (Table 2). The positive and negative predictive values
were 64.6% and 83.3%, respectively. When the cutoff was changed
to <4, it resulted in 100% sensitivity, however, specificity dropped

TABLE 2 The diagnostic accuracy of the Japanese version of the
Single-item Measure of Burnout

Sensitivity Specificity AUC
Cutoff <4 92.3% 13.2% 0.5277
Cutoff <3 (standard) 53.8% 88.2% 0.7104
Cutoff <2 11.5% 100.0% 0.5577

Note: The diagnosis of burnout using the Maslach Burnout Inventory
was the reference standard. The original version of the Single-item
Measure of Burnout had a cutoff of <3, although we analyzed it at
different cutoff points.

Abbreviation: AUC, area under the receiver operating characteristic
curve

to 13.2%. When the cutoff was reduced further to <2, it resulted in
100% specificity; however, sensitivity dropped to 11.5%.

3.3 | Convergent validity

Strong correlations were observed between the SMB-J and EE
(r =0.509, p < 0.0001) and CY (r = 0.57, p < 0.0001) subscales of
the MBI-GS (Table 3). However, no or minimal correlation was found
between the SMB-J and the PE subscale of the MBI-GS (r = 0.101,
p =0.331).

4 | DISCUSSION

We examined the psychometric properties of the SMB-J in relation
to the MBI-GS when identifying burnout among medical residents
in Japan. The strong correlation between the SMB-J and EE and CY
subscales as measured by the MBI-GS was comparable to the results
obtained in previous studies on the original version.®?12 The SMB-J
has psychometric properties comparable to the original version in
diagnosing burnout.

Rohland et al. first assessed the validity of the original version of
the SMB by analyzing correlations.” Subsequent studies have contin-
ued to show a strong correlation between the SMB and MBI scores
for EE and possibly CY (depersonaIization).&?'12 However, no correla-
tion has been found between SMB and low PE (personal accomplish-
ment). We found a strong correlation between the SMB-J score and
the MBI-GS scores for EE and CY, confirming previous results, and
substantiating the convergent validity of the Japanese version.

Regarding diagnostic characteristics, such as sensitivity and
specificity, past studies have found a wide range of sensitivity (ap-
proximately 50%-80%) and high specificity (approximately 80%-
90%).121% Our findings are similar to those of Knox et al., suggesting
that the Japanese version has the same level of diagnostic perfor-
mance as the original SMB.!? However, the Knox et al. study fur-
ther pointed out that the SMB may estimate a lower prevalence
of burnout than the MBI.2 The prevalence of burnout identified
by the SMB-J was approximately 5% lower in our study than what
was identified by the MBI-GS. This could be because the SMB and
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TABLE 3 Correlation between the Japanese version of the Single-item Measure of Burnout and each subscale of the Maslach Burnout

Inventory
The Japanese version of the Single-item Measure of Burnout
Never felt burned Under stress Beginning to Always have symptoms of Totally burned
out (n = 11) (n = 61) burnout (n = 19) burnout (n = 2) out(n=1) r
The Maslach M (SD) M (SD) M (SD) M (SD) M (SD)
Burnout
Inventory
Emotional 5.6 (7.6) 7.6 (6.4) 16.3(5.3) 26.5 (3.0) 30.0(0.0) 0.509*
exhaustion
Cynicism 11.6 (4.8) 12.9 (6.2) 21.4(8.1) 26.0(3.5) 30.0(0.0) 0.570**
Professional 15.0(8.2) 15.5(6.7) 15.7 (8.8) 7.0(1.0) 6.0(0.0) 0.101***

efficacy

Note: Abbreviations: M, mean; r, Pearson's correlation coefficient; SD, standard deviation.

*p < 0.0001.
**p < 0.0001.
***p =0.331.

SMB-J cannot detect PE (personal accomplishment) as accurately as
the MBI does. Among the participants in our study, 47.3% (n = 93)
showed a decrease in MBI-GS PE scores. A large burnout study of
medical residents conducted in Japan also found that 52.0% of par-
ticipants experienced low PE on the MBI-GS.?* Therefore, when
the SMB-J is used with Japanese medical residents, it may lead to
a lower burnout rate estimate than the MBI-GS, as the SMB-J may
not detect a decline in PE. One possible reason why the SMB and
the SMB-J did not successfully detect a decrease in PE is that the
core symptoms of burnout are EE and CY (depersonalization)‘28
Decreased PE is thought to be a late symptom of burnout and de-
pends on the personality traits of the individual. In several studies,
employees who received psychological interventions for burnout
had higher EE and CY scores, but a less noticeable decrease in PE
scores.??%0 |n general, people seem to recognize burnout by the
worsening EE and CY, which may be the reason why the SMB-J could
not detect low PE in this study.

The advantage of the SMB and SMB-J over the MBI is that they
are free of charge and consist of only one question with a simple
response scale. This means that they are recommended for use in
surveys and research where budgets are limited or when long time
scales are not preferable. It is not appropriate to use the SMB-J as
a screening test for burnout, because it does not measure all three
dimensions of burnout. Consequently, it is likely that burnout will
be underestimated. Despite these limitations, the SMB has logis-
tic strengths, and it has been used widely, for example, in the large
MEMO study.31 As a result, it was included in the Mini-Z survey.8

Ideally, researchers should develop a simple burnout scale with
better diagnostic performance than the SMB. The first attempt to
accomplish this was the development of a version of the MBI with
a reduced number of questions (1, 2, or 12).32'34 These shortened
versions have high diagnostic performance but also require a license
fee.

There are other simple scales unrelated to the MBI, such as the
Rapid Burnout Screening Tool (RBST), which is a free instrument

developed by Ong et al.'® The RBST consists of four questions,
one for each of the three dimensions of burnout and one for self-
assessment of burnout. The RBST has a higher diagnostic perfor-
mance than the SMB.*® However, since the instrument is new and
has only been validated among medical staff on the COVID-19
frontline in Singapore, evaluation of its validity and diagnostic
properties in a wider range of target populations and regions is
needed.

An untested option that could improve the SMB by enhancing its
diagnostic properties is adding a question that detects a decrease
in PE. In its current form, the SMB identifies burnout from a score
of three or less, but many respondents in our study answered two
(stressed). If respondents who answered two were also diagnosed
with burnout when their professional efficacy declined, then the
sensitivity of the SMB to diagnose burnout would increase. Although
the SMB is currently considered one of the best simple measures of
burnout, the development of a simple instrument with higher per-
formance should be encouraged.

5 | LIMITATIONS
Our study has several limitations. We included only medical resi-
dents, which limits the generalizability of the findings about the
SMB-J. Since the instrument is expected to be used for the as-
sessment of other healthcare workers and nonhealthcare workers,
further studies using a wider range of target groups are necessary.
However, in a previous study including physicians and other medi-
cal staff, the psychometric properties of the SMB were similar, and
there may not be a significant difference between occupations.*?
Only 94 medical residents were included in our study, which
is not a representative sample. Although data about the age and
sex of all medical residents are not directly published in Japan,
the Japan Residency Matching Program announced that 38.9%
and 38.1% of medical residents were in residency at university
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hospitals in 2020 and 2021, respectively.®® Thus, medical resi-
dents who belong to university hospitals were over-represented
in our study.

In terms of sex, women accounted for about one-third of the
total number of doctors who passed the national examination in
Japan during the past five years. The same ratio of women partic-
ipated in our study.

The level of burnout ranged from 18% to 33% in other stud-

ies among Japanese medical residents, 243637

which is comparable
to the levels found in our study. Nonrespondent bias because of
the low response rates (17%) could have influenced our findings.
Medical residents who did not respond may not have been con-
cerned about stress or, conversely, may have had severe stress
problems. Only three medical residents selected a rating of four
or five in the SMB-J.

There are also methodological limitations. The number of the
participants was 94, which was slightly less than the calculated sam-
ple size. In addition, we have not conducted a reliability assessment

using the test-retest method.

6 | CONCLUSION

The SMB-J has psychometric properties similar to that of the origi-
nal version of the SMB when assessing burnout among Japanese
medical residents. Although it has some limitations, we hope that
this simple and free instrument will facilitate the measurement of

burnout and lead to new studies about burnout in Japan.

ACKNOWLEDGMENTS
This study was supported by JSPS KAKENHI Grant Number
JP20K10368. We would like to thank Dr. Mark Linzer, MD, for his

permission to validate this instrument and for his helpful advice.

CONFLICT OF INTEREST
The authors declare that no conflicts of interest exist.

ORCID

Kazuya Nagasaki "= https://orcid.org/0000-0002-8312-7802

Hiroyuki Kobayashi = https://orcid.org/0000-0001-8377-0091

REFERENCES

1. Maslach C, Leiter MP. Understanding the burnout experience: re-
cent research and its implications for psychiatry. World Psychiatry.
2016;15(2):103-11. https://doi.org/10.1002/wps.20311

2. Thomas NK. Resident burnout. JAMA. 2004;292(23):2880-9.
https://doi.org/10.1001/jama.292.23.2880

3. West CP, Dyrbye LN, Shanafelt TD. Physician burnout: contribu-
tors, consequences and solutions. J Intern Med. 2018;283(6):516-
29. https://doi.org/10.1111/joim.12752

4. Tsutsumi A. Workstyle reform for Japanese doctors. Environ Occup
Health Pract. 2020;2(1). https://doi.org/10.1539/eo0hp.2020-0008-OP

5. Shanafelt TD, Dyrbye LN, West CP. Addressing physician burn-
out: the way forward. JAMA. 2017;317(9):901-2. https://doi.
org/10.1001/jama.2017.0076

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Freeborn DK. Satisfaction, commitment, and psychological well-
being among HMO physicians. West J Med. 2001;174(1):13-8.
https://doi.org/10.1136/ewjm.174.1.13

Williams ES, Konrad TR, Linzer M, McMurray J, Pathman DE,
Gerrity M, et al. Refining the measurement of physician job sat-
isfaction: results from the physician worklife survey. SGIM career
satisfaction study group. Society of general internal medicine. Med
Care. 1999;37(11):1140-54. https://doi.org/10.1097/00005650-
199911000-00006

Linzer M, Poplau S, Babbott S, Collins T, Guzman-Corrales L, Menk
J,etal. Worklife and wellnessinacademic generalinternal medicine:
results from a national survey. J Gen Intern Med. 2016;31(9):1004-
10. https://doi.org/10.1007/s11606-016-3720-4

Rohland BM, Kruse GR, Rohrer JE. Validation of a single-item mea-
sure of burnout against the Maslach Burnout Inventory among phy-
sicians. Stress Health. 2004;20(2):75-9. https://doi.org/10.1002/
smi.1002

Hansen V, Girgis A. Can a single question effectively screen for
burnout in Australian cancer care workers? BMC Health Serv Res.
2010;10(1):341. https://doi.org/10.1186/1472-6963-10-341
Waddimba AC, Scribani M, Nieves MA, Krupa N, May JJ, Jenkins P.
Validation of single-item screening measures for provider burnout
in arural health care network. Eval Health Prof. 2016;39(2):215-25.
https://doi.org/10.1177/0163278715573866

Knox M, Willard-Grace R, Huang B, Grumbach K. Maslach
Burnout Inventory and a self-defined, single-item burnout mea-
sure produce different clinician and staff burnout estimates. J
Gen Intern Med. 2018;33(8):1344-51. https://doi.org/10.1007/
s11606-018-4507-6

Ong J, Lim WY, Doshi K, Zhou M, Sng BL, Tan LH, et al. An evalu-
ation of the performance of five burnout screening tools: a multi-
centre study in anaesthesiology, intensive care, and ancillary staff.
J Clin Med. 2021;10(21):4836. https://doi.org/10.3390/jcm10
214836

Dolan ED, Mohr D, Lempa M, Joos S, Fihn SD, Nelson KM, et al.
Using a single item to measure burnout in primary care staff: a psy-
chometric evaluation. J Gen Intern Med. 2015;30(5):582-7. https://
doi.org/10.1007/s11606-014-3112-6

Dillon EC, Stults CD, Deng S, Martinez M, Szwerinski N, Koenig PT,
et al. Women, younger clinicians’, and caregivers’ experiences of
burnout and well-being during COVID-19 in a US healthcare system.
J Gen Intern Med. 2022;37(1):145-53. https://doi.org/10.1007/
s11606-021-07134-4

Teo |, Chay J, Cheung YB, Sung SC, Tewani KG, Yeo LF, et al.
Healthcare worker stress, anxiety and burnout during the COVID-19
pandemic in Singapore: a 6-month multi-centre prospective study.
PLoS One. 2021;16:e0258866. https://doi.org/10.1371/journ
al.pone.0258866

Matsuo T, Kobayashi D, Taki F, Sakamoto F, Uehara Y, Mori N,
et al. Prevalence of health care worker burnout during the coro-
navirus disease 2019 (COVID-19) pandemic in Japan. JAMA Netw
Open. 2020;3(8):2017271. https://doi.org/10.1001/jamanetwor
kopen.2020.17271

Nagasaki K, Shikino K, Nishimura Y, Kuriyama A, Nonaka S, Izumiya
M, et al. Translation, cultural adaptation, and validation of the
Mini-Z 2.0 survey among Japanese physicians and residents. Intern
Med. 2021;60(15):2405-11. https://doi.org/10.2169/internalme
dicine.6749-20

Kozu T. Medical education in Japan. Acad Med. 2006;81(12):1069-
75. https://doi.org/10.1097/01.ACM.0000246682.45610.dd
Kitaoka-Higashiguchi K, Nakagawa H, Morikawa Y, Ishizaki M,
Miura K, Naruse Y, et al. Construct validity of the Maslach Burnout
Inventory-General Survey. Stress Health. 2004;20(5):255-60.
https://doi.org/10.1002/smi.1030

Kitaoka-HigashiguchiK, Ogino K, MasudaS. Validation of aJapanese
research version of the Maslach Burnout Inventory-General


https://orcid.org/0000-0002-8312-7802
https://orcid.org/0000-0002-8312-7802
https://orcid.org/0000-0001-8377-0091
https://orcid.org/0000-0001-8377-0091
https://doi.org/10.1002/wps.20311
https://doi.org/10.1001/jama.292.23.2880
https://doi.org/10.1111/joim.12752
https://doi.org/10.1539/eohp.2020-0008-OP
https://doi.org/10.1001/jama.2017.0076
https://doi.org/10.1001/jama.2017.0076
https://doi.org/10.1136/ewjm.174.1.13
https://doi.org/10.1097/00005650-199911000-00006
https://doi.org/10.1097/00005650-199911000-00006
https://doi.org/10.1007/s11606-016-3720-4
https://doi.org/10.1002/smi.1002
https://doi.org/10.1002/smi.1002
https://doi.org/10.1186/1472-6963-10-341
https://doi.org/10.1177/0163278715573866
https://doi.org/10.1007/s11606-018-4507-6
https://doi.org/10.1007/s11606-018-4507-6
https://doi.org/10.3390/jcm10214836
https://doi.org/10.3390/jcm10214836
https://doi.org/10.1007/s11606-014-3112-6
https://doi.org/10.1007/s11606-014-3112-6
https://doi.org/10.1007/s11606-021-07134-4
https://doi.org/10.1007/s11606-021-07134-4
https://doi.org/10.1371/journal.pone.0258866
https://doi.org/10.1371/journal.pone.0258866
https://doi.org/10.1001/jamanetworkopen.2020.17271
https://doi.org/10.1001/jamanetworkopen.2020.17271
https://doi.org/10.2169/internalmedicine.6749-20
https://doi.org/10.2169/internalmedicine.6749-20
https://doi.org/10.1097/01.ACM.0000246682.45610.dd
https://doi.org/10.1002/smi.1030

NAGASAKI ET AL.

247

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Survey. Jpn J Psychol. 2004;75(5):415-9. https://doi.org/10.4992/
jjpsy.75.415 [in Japanese].

Kalimo R, Pahkin K, Mutanen P, Topipinen-Tanner S. Staying well or
burning out at work: work characteristics and personal resources as
long-term predictors. Work Stress. 2003;17(2):109-22. https://doi.
org/10.1080/0267837031000149919

Brenninkmeijer V, VanYperen N. How to conduct research on burn-
out: advantages and disadvantages of a unidimensional approach in
burnout research. Occup Environ Med. 2003;60(Suppl! 1):i16-20.
https://doi.org/10.1136/0em.60.suppl_1.i16

Matsuo T, Takahashi O, Kitaoka K, Arioka H, Kobayashi D. Resident
burnout and work environment. Intern Med. 2021;60(9):1369-76.
https://doi.org/10.2169/internalmedicine.5872-20

Bujang MA, Adnan TH. Requirements for minimum sample size for
sensitivity and specificity analysis. J Clin Diagn Res. 2016;10(10):
YEO1-6. https://doi.org/10.7860/JCDR/2016/18129.8744
Simundi¢ AM. Measures of diagnostic accuracy: basic definitions.
EJIFCC. 2009;19(4):203-11.

Cohen J. Statistical power analysis for the social sciences (2nd ed.).
New Jersey: Lawrence Erlbaum Associates; 1988.

Schaufeli WB, Salanova M. Efficacy or inefficacy, that's the ques-
tion: burnout and work engagement, and their relationships with
efficacy beliefs. Anxiety Stress Coping. 2007;20(2):177-96. https://
doi.org/10.1080/10615800701217878

Schaufeli WB, Bakker AB, Hoogduin K, Schaap C, Kladler A. On
the clinical validity of the Maslach Burnout Inventory and the
burnout measure. Psychol Health. 2001;16(5):565-82. https://doi.
org/10.1080/08870440108405527

Roelofs J, Verbraak M, Keijsers G, de Bruin M, Schmidt A.
Psychometric properties of a Dutch version of the Maslach Burnout
Inventory General Survey (MBI-DV) in individuals with and without
clinical burnout. Stress and Health. 2005;21(1):17-25. https://doi.
org/10.1002/smi.1032

Linzer M, Manwell LB, Williams ES, Bobula JA, Brown RL, Varkey
AB, et al. Working conditions in primary care: physician reactions

32.

33.

34.

35.

36.

37.

and care quality. Ann Intern Med. 2009;151(1):28-36. https://doi.
org/10.7326/0003-4819-151-1-200907070-00006

Gabbe SG, Melville J, Mandel L, Walker E. Burnout in chairs of ob-
stetrics and gynecology: diagnosis, treatment, and prevention. Am
J Obstet Gynecol. 2002;186(4):601-12. https://doi.org/10.1067/
mob.2002.122391

Li-Sauerwine S, Rebillot K, Melamed M, Addo N, Lin M. A 2-question
summative score correlates with the Maslach Burnout Inventory.
West J Emerg Med. 2020;21(3):610-7. https://doi.org/10.5811/
westjem.2020.2.45139

West CP, Dyrbye LN, Sloan JA, Shanafelt TD. Single item mea-
sures of emotional exhaustion and depersonalization are use-
ful for assessing burnout in medical professionals. J Gen Intern
Med. 2009;24(12):1318-21. https://doi.org/10.1007/s1160
6-009-1129-z

Physician Clinical Training Matching Council. Resources for clinical
training matching; 2021 [cited Dec 6, 2021]. Available from: https://
jrmp2.s3-ap-northeast-1.amazonaws.com/data.htm [in Japanese]
Miyoshi R, Matsuo H, Takeda R, Komatsu H, Abe H, Ishida Y.
Burnout in Japanese residents and its associations with temper-
ament and character. Asian J Psychiatr. 2016;24:5-9. https://doi.
org/10.1016/j.ajp.2016.08.009

Nishimura Y, Miyoshi T, Obika M, Ogawa H, Kataoka H, Otsuka F.
Factors related to burnout in resident physicians in Japan. Int J Med
Educ. 2019;10:129-35. https://doi.org/10.5116/ijme.5caf.53ad

How to cite this article: Nagasaki K, Seo E, Maeno T,
Kobayashi H. Diagnostic accuracy of the Single-item Measure
of Burnout (Japanese version) for identifying medical resident
burnout. J Gen Fam Med. 2022;23:241-247. https://doi.
org/10.1002/jgf2.535



https://doi.org/10.4992/jjpsy.75.415
https://doi.org/10.4992/jjpsy.75.415
https://doi.org/10.1080/0267837031000149919
https://doi.org/10.1080/0267837031000149919
https://doi.org/10.1136/oem.60.suppl_1.i16
https://doi.org/10.2169/internalmedicine.5872-20
https://doi.org/10.7860/JCDR/2016/18129.8744
https://doi.org/10.1080/10615800701217878
https://doi.org/10.1080/10615800701217878
https://doi.org/10.1080/08870440108405527
https://doi.org/10.1080/08870440108405527
https://doi.org/10.1002/smi.1032
https://doi.org/10.1002/smi.1032
https://doi.org/10.7326/0003-4819-151-1-200907070-00006
https://doi.org/10.7326/0003-4819-151-1-200907070-00006
https://doi.org/10.1067/mob.2002.122391
https://doi.org/10.1067/mob.2002.122391
https://doi.org/10.5811/westjem.2020.2.45139
https://doi.org/10.5811/westjem.2020.2.45139
https://doi.org/10.1007/s11606-009-1129-z
https://doi.org/10.1007/s11606-009-1129-z
https://jrmp2.s3-ap-northeast-1.amazonaws.com/data.htm
https://jrmp2.s3-ap-northeast-1.amazonaws.com/data.htm
https://doi.org/10.1016/j.ajp.2016.08.009
https://doi.org/10.1016/j.ajp.2016.08.009
https://doi.org/10.5116/ijme.5caf.53ad
https://doi.org/10.1002/jgf2.535
https://doi.org/10.1002/jgf2.535

	Diagnostic accuracy of the Single-­item Measure of Burnout (Japanese version) for identifying medical resident burnout
	Abstract
	1|INTRODUCTION
	2|METHOD
	2.1|Procedure
	2.2|Participants
	2.3|Measures
	2.3.1|The Japanese version of the Single-­item Measure of Burnout
	2.3.2|The Maslach Burnout Inventory-­General Survey

	2.4|Sample size calculation
	2.5|Data analysis

	3|RESULTS
	3.1|Descriptive findings
	3.2|Diagnostic accuracy
	3.3|Convergent validity

	4|DISCUSSION
	5|LIMITATIONS
	6|CONCLUSION
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST
	REFERENCES


