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Abstract
Purpose Ambiguity tolerance specific to the clinical context – in contrast to ambiguity tolerance as a personality trait 
– may vary with experience and has received considerable attention. Although this tolerance appears to be related 
to burnout and work engagement, few studies have examined this association among physicians. Thus, we aimed 
to examine the relationships between clinical context-specific ambiguity tolerance, burnout, and work engagement 
among physicians in Japan.

Methods We conducted a nationwide cross-sectional study in Japan. We invited family physicians from 14 family 
medicine residency programs and physicians with specialties other than family medicine from monitors of an 
Internet survey company to participate in the study. We measured ambiguity tolerance in the clinical context using 
the Japanese version of the Tolerance of Ambiguity in Medical Students and Doctors (J-TAMSAD) scale, burnout 
using the Japanese version of the Burnout Assessment Scale (BAT-J), and work engagement using the Utrecht 
Work Engagement Scale (UWES). We performed a multivariable linear regression analysis to determine whether the 
J-TAMSAD scale score was associated with the BAT-J and UWES scores.

Results 383 respondents were included in the analysis. After adjustment for possible confounders, clinical context-
specific ambiguity tolerance showed a dose-dependent negative association with burnout (adjusted mean 
difference  -0.39, 95% confidence interval (CI) -0.56 to -0.22 for the highest J-TAMSAD score quartile compared with 
the lowest). Ambiguity tolerance in the clinical context also showed a dose-dependent positive association with work 
engagement (adjusted mean difference 0.83, 95% CI 0.49 to 1.16 for the highest J-TAMSAD score quartile compared 
with the lowest).

Conclusions Our study showed that tolerance for ambiguity in the clinical context was negatively associated with 
burnout, and positively associated with work engagement. These findings will be useful in developing interventions 
aimed at preventing burnout and promoting work engagement among physicians.
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Background
In recent decades, widespread burnout among physi-
cians has emerged as a critical issue worldwide [1]. In the 
U.S., the rate of burnout among physicians, about 50%, 
is higher than that of the general population, at about 
30% [2, 3]. One in four medical trainees in the U.K. is 
at high risk of burnout [4]. The prevalence of burnout 
among Chinese physicians ranges from 67 to 88% [5]. A 
considerable body of literature has shown that physician 
burnout can have undesirable consequences: notably, it 
is associated with higher rates of turnover intention, an 
increase in medical errors, a decrease in patient experi-
ence, and a poorer quality of patient care [6–8]. These 
findings indicate a clear need to explore ways to prevent 
physician burnout as a means of protecting both the phy-
sicians themselves and their patients.

Work engagement – defined as a positive, emotionally 
motivated, and fulfilling state of work-related well-being 
– has attracted substantial attention in the field of occu-
pational health psychology [9]. A worldwide search for 
ways to prevent burnout in recent years has led to the 
concept of work engagement, which is considered the 
antithesis of burnout [10]. Physician work engagement 
has positive associations with better job performance, 
fewer medical errors, and improved patient safety-related 
attitudes and behaviors [11–14]. Promoting work engage-
ment among physicians therefore appears important.

Ambiguity is common in the practice of medicine, and 
the importance of nurturing tolerance for ambiguity has 
been promoted in recent years. Ambiguity is defined as a 
“lack of reliability, credibility, or adequacy” and tolerance 
for ambiguity as “the tendency to perceive ambiguous 
situations as desirable” [15, 16]. Although ambiguity and 
uncertainty are commonly used interchangeably, there is 
a distinct difference between them; ambiguity is a prop-
erty of a stimulus, and ambiguity tolerance is present-
oriented, whereas uncertainty is a response to a stimulus 
(i.e., ambiguity, complexity, and probability), and toler-
ance for uncertainty is future-oriented [16–18]. Toler-
ating ambiguity and knowing how to deal with it are 
prerequisites for the medical professional [19]. Studies 
have shown the importance of tolerance for ambiguity. 
For example, medical trainees in the U.S. who were toler-
ant of ambiguity were significantly less likely than those 
who were less tolerant of ambiguity to have negative atti-
tudes toward the poor and underserved [20]. A recent 
study in Japan indicated that tolerance for ambiguity may 
be related to empathy among medical trainees [21]. Thus, 
tolerance of ambiguity is associated with range of desir-
able outcomes.

While several studies have examined the relation-
ship between uncertainty tolerance and psychological 
well-being [22], only one U.S. study by Mangione et al. 
has explored whether tolerance for ambiguity is nega-
tively associated with burnout [23]. However, the U.S. 
study was limited in three regards. First, the relationship 
between ambiguity tolerance and burnout was tested 
using correlations only. Second, the authors did not mea-
sure ambiguity tolerance in the clinical context. Because 
ambiguity tolerance in the clinical context may change 
with education, experience, or environment, as opposed 
to ambiguity tolerance as a personality trait and thus 
unlikely to change, research should focus on ambiguity 
tolerance specific to the clinical context [24]. Third, the 
study included medical students only. Therefore, examin-
ing the association between ambiguity tolerance specific 
to the clinical context and burnout in the postgraduate 
setting is a high priority. In addition, we are unaware of 
any study which aimed to verify the association between 
tolerance for ambiguity and work engagement, but this 
also warrants clarification.

Here, we investigated the association between clinical 
context-specific ambiguity tolerance and burnout among 
physicians. We included work engagement as a second-
ary outcome. Our aim was to provide insights into the 
role of ambiguity tolerance in occupational health and 
to contribute to improvements in postgraduate medical 
education.

Methods
Design, setting, and participants
The present study was conducted as part of a series of 
studies which explored tolerance of ambiguity and its 
related factors among Japanese physicians, conducted 
using a cross-sectional online survey across Japan. 
Because the series included research which compared 
the ambiguity tolerance of family physicians and non-
family physicians (unpublished), we recruited physicians 
in two ways. First, physicians specializing in areas other 
than family medicine were recruited through an online 
survey company from among monitors registered with 
the company. Monitors with a specialty other than fam-
ily medicine were randomly selected by the company 
and invited to participate. Second, since all the authors 
are family physicians, we asked directors of 14 family 
medicine residency programs, which varied in size and 
location, to distribute our online questionnaire in their 
programs. In the present study, family physicians were 
defined as “Japan Primary Care Association (JPCA; rec-
ognized certifying body for primary care physicians) 
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certified primary care physicians, JPCA certified fam-
ily physicians, general medicine specialists (accredited 
by the Japanese Medical Specialty Board), or trainees in 
these specialties,” and only family physicians who met 
this condition were included as participants with the spe-
cialty of family medicine. These family physicians work in 
a variety of settings, including inpatient, outpatient, and/
or home-visit care. We adopted this strategy to recruit 
family physicians for two reasons. First, family physicians 
account for only a small percentage (less than 1%) of phy-
sicians in Japan [25], and the number of family physicians 
registered with the Internet survey company was small. 
Second, we anticipated that this strategy would allow us 
to collect as many family physicians as possible with the 
highest possible response rate.

Before participating in the study, all participants were 
informed that participation was voluntary and anony-
mous, and that not participating would not lead to any 
disadvantage. The response period was February 1 to 23, 
2024. Participants received several reminder emails dur-
ing the period.

Measures
Primary outcome: burnout
The primary outcome was burnout, measured using the 
Japanese version of the Burnout Assessment Scale (BAT-
J) [26–28]. The reliability and validity of this scale have 
been closely examined [26]. It includes 4 subscales with 
23 items (exhaustion, 8 items (e.g., “At work, I feel men-
tally exhausted”), Cronbach’s alpha 0.93; mental distanc-
ing, 5 items (e.g., “I struggle to find any enthusiasm for 
my work”), Cronbach’s alpha 0.86; cognitive impairment, 
5 items (e.g., “At work, I have trouble staying focused”), 
Cronbach’s alpha 0.93; emotional impairment, 5 items 
(e.g., “At work, I feel unable to control my emotions”), 
Cronbach’s alpha 0.91), with responses obtained using a 
five-point Likert scale ranging from never (1) to always 
(5). The scale is scored by averaging the scores of all 23 
items and ranges between 1 and 5, with higher scores 
indicating a higher risk of burnout [26].

Secondary outcome: work engagement
The secondary outcome was work engagement, mea-
sured using the ultra-short version of the Utrecht Work 
Engagement Scale (UWES) [29, 30]. This scale has been 
well validated [29, 30]. It comprises three items (e.g., “At 
my work, I feel bursting with energy”), with responses 
obtained using a seven-point Likert scale ranging from 
0 = never to 6 = always. The total score is obtained by 
averaging the scores for each item and ranges from 0 to 
6, with higher scores indicating better work engagement 
[29, 30].

Explanatory variable: tolerance for ambiguity in the clinical 
context
We used the Japanese version of the Tolerance of Ambi-
guity in Medical Students and Doctors (J-TAMSAD) 
scale to assess tolerance for ambiguity specific to the 
clinical context [31, 32]. Previous research has shown 
the good reliability and validity of this scale [31]. It is an 
18-item questionnaire, with responses obtained using a 
5-point Likert scale (1 = strongly disagree to 5 = strongly 
agree). The total score (range: 0–100) is calculated using 
the following formula: J-TAMSAD total score = 25*(the 
average score of the 18 items − 1), with higher scores 
indicate greater tolerance for ambiguity [31]. The detail 
of this scale was presented in Supplementary file 1.

Because the J-TAMSAD scale was validated among 
medical students and residents of postgraduate year 
(PGY) 1/2 in a previous study, we considered whether 
the scale could be used in the current study popula-
tion before the main multivariable analysis. First, the 
face validity was confirmed by all authors. Second, the 
Cronbach’s alpha value of the scale was 0.76, exceeding 
the acceptable criteria of internal consistency reliability 
(> 0.70) [33]. Thus, we decided to use the scale among our 
samples.

Covariates
Our regression models were adjusted for gender (female, 
male (reference category), or non-binary), PGY (3–6 (ref-
erence category), 7–15, 16–25, or ≥ 26), and specialty 
(family medicine (reference category), internal medicine 
and pediatrics, surgery medicine, or other departments) 
with reference to previous research. Scores of burnout 
and work engagement can be affected by gender, PGY, 
and specialty [34, 35]. Tolerance for ambiguity can be 
associated with PGY and specialty [32, 36]. For PGY, this 
classification was adopted with reference to its quartiles 
and the fact that PGY 3–6 correspond to senior residents.

Statistical analysis
We used a multivariable linear regression model to exam-
ine whether the J-TAMSAD scale score was associated 
with the BAT-J or UWES scores. Since the assumption 
of linearity may not be met in the association between 
explanatory and outcome variables in our regression 
model, we categorized the J-TAMSAD scale score into 
quartiles [37]. We decided to perform complete case 
analysis because there were few participants with miss-
ing data. For all statistical analyses, we used a two-sided 
significance level of P < 0.05.

Previous literature on the sample size formula sug-
gested a sample size per independent variable of ≥ 20 was 
needed for linear regression analyses [38]. Given that our 
model included 11 independent variables, we estimated 
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a minimum sample size of 220. Statistical analyses were 
performed using SPSS Statistics version 29.0 (IBM Corp).

Ethical considerations
In this study, participants were asked to read a descrip-
tion of the study at the beginning of the questionnaire 
and check the consent box to participate. The study was 
approved by the ethical committee of Keio University 
School of Medicine (approval number: 20231161).

Results
The participant flowchart is shown in Fig. 1. 178 (27.3%) 
of the 651 eligible family physicians completed the sur-
vey. 210 physicians in specialties other than family 
medicine also answered the questionnaire, although the 
response rate is unknown owing to the survey design (i.e., 
web survey) [39]. Of the 388 participants, we excluded 5 
participants due to missing data, and analyzed the data of 
the remaining 383 participants. Table 1 shows the char-
acteristics of the 383 participants. The majority of partic-
ipants were male (78.6%), had a PGY of 7–15 (31.1%), and 
specialists in family medicine (46.4%).

Table  2 shows the results of a multivariable linear 
regression analysis of the associations between tolerance 
for ambiguity in the clinical context and burnout, and 
between tolerance for ambiguity in the clinical context 
and work engagement. After adjusting for possible con-
founders, ambiguity tolerance specific to the clinical con-
text showed a dose-dependent negative association with 
the risk of burnout (i.e., increasing levels of ambiguity 
tolerance were associated with decreasing levels of burn-
out risk) (adjusted mean difference  -0.39, 95% confidence 
interval (CI) -0.56 to -0.22 for the highest J-TAMSAD 
score quartile compared with the lowest). Clinical con-
text-specific ambiguity tolerance had a dose-dependent 

Table 1 Characteristics of the study participants (N = 383)
Characteristic Value
Gender, n (%)
 Female
 Male
 Others

81 (21.1)
301 (78.6)
1 (0.3)

PGYs, n (%)
 3–6
 7–15
 16–25
 ≥ 26

68 (17.8)
119 (31.1)
100 (26.1)
96 (25.1)

Specialty, n (%)
 Family medicine
 Internal medicine
 Orthopedic surgery
 Surgery
 Psychiatry
 Pediatrics
 Urology
 Neurosurgery
 Dermatology
 Otorhinolaryngology
 Anesthesiology
 Ophthalmology
 Radiology
 Emergency medicine
 Obstetrics and gynecology
 Plastic surgery
 Rehabilitation
 Others

173 (46.4)
32 (8.6)
28 (7.5)
24 (6.4)
20 (5.4)
19 (5.1)
14 (3.8)
12 (3.2)
11 (2.9)
10 (2.7)
9 (2.4)
9 (2.4)
6 (1.6)
5 (1.3)
4 (1.0)
4 (1.0)
2 (0.5)
1 (0.3)

J-TAMSAD scale, mean (SD) 52.73 (9.71)
BAT-J, mean (SD) 2.52 (0.59)
UWES, mean (SD) 3.36 (1.11)
Abbreviations: BAT-J, Japanese version of the Burnout Assessment Scale; 
J-TAMSAD, Japanese version of the Tolerance of Ambiguity in Medical Students 
and Doctors; PGY, postgraduate year; SD, standard deviation; UWES, Utrecht 
Work Engagement Scale

Fig. 1 Participant flowchart
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association with work engagement (i.e., increasing ambi-
guity tolerance was associated with increasing work 
engagement) (adjusted mean difference 0.83, 95% CI 0.49 
to 1.16 for the highest J-TAMSAD score quartile com-
pared with the lowest). We described the details of the 
analysis in Supplementary file 2.

Discussion
This study showed that clinical context-specific ambi-
guity tolerance was negatively associated with burnout 
among Japanese physicians. Our results also demon-
strated a significantly positive association between that 
tolerance of ambiguity in the clinical context and work 
engagement.

Our findings are consistent with previous research 
by Mangione et al. indicating that ambiguity tolerance 
had a negative correlation with burnout [23]. A pos-
sible mechanism proposed by Hancock et al. is that low 
ambiguity tolerance increases perceived psychological 
stress, leading to burnout [22]. Low tolerance for ambi-
guity can impede the formation of social relationships, 
performance in ambiguous situations, and the acquisi-
tion of complex ideas and skills [40, 41]. People with poor 
ambiguity tolerance seek to escape from ambiguous situ-
ations [40, 41], but in actual medical practice, there is a 
patient in front of them and thus escape is not possible. 
Thus, ambiguity tolerance may play a key role in regulat-
ing and controlling stress [42]: lower ambiguity tolerance 

is associated with greater psychological stress, which in 
turn likely leads to burnout. Nevertheless, the precise 
mechanism of this effect remains unknown, and further 
research into the causal relationship between tolerance 
for ambiguity and burnout is warranted.

The present study also revealed that ambiguity toler-
ance was positively associated with work engagement. 
Possible mechanisms for this association are as follows. 
First, physicians with greater ambiguity tolerance have 
greater cognitive flexibility [43], which leads to better 
coping with unexpected situations. This adaptability may 
allow them to work more effectively and increase their 
work engagement. Second, physicians with high toler-
ance for ambiguity may be less stressed when faced with 
ambiguous situations [44, 45], which may in turn allow 
them to be more motivated and maintain high levels of 
work engagement. However, since these are just hypoth-
eses, more research needs to be done to determine how 
ambiguity tolerance increases work engagement.

The critical value of our findings is highlighted by the 
ongoing prevalence of physician burnout worldwide, 
with associated adverse effects on physicians themselves 
as well as on their patients. Interventions with the aim 
of increase ambiguity tolerance may reduce burnout 
and enhance work engagement among physicians. For 
example, previous studies suggest that reflective learn-
ing is likely to be key to fostering ambiguity tolerance 
[46, 47]. Reflection allows people to “reframe” ambiguous 

Table 2 Associations between J-TAMSAD scale scores and BAT-J scores, and between J-TAMSAD scores and UWES scores (N = 383)
Unadjusted mean difference (95% CI) Adjusteda mean difference (95% CI)

BAT-Jb

 J-TAMSAD scaled

 Q1e

 Q2f

 Q3g

 Q4h

Ref.
-0.19 (-0.36 to -0.02)*
-0.31 (-0.48 to -0.15)**
-0.46 (-0.63 to -0.30)**

Ref.
-0.16 (-0.33 to 0.01)
-0.25 (-0.42 to -0.09)**
-0.39 (-0.56 to -0.22)**

UWESc

 J-TAMSAD scaled

 Q1e

 Q2f

 Q3g

 Q4h

Ref.
0.30 (-0.03 to 0.63)
0.37 (0.06 to 0.68)*
0.79 (0.47 to 1.10)**

Ref.
0.30 (-0.03 to 0.64)
0.38 (0.06 to 0.69)*
0.83 (0.49 to 1.16)**

Abbreviations: BAT-J, Japanese version of the Burnout Assessment Scale; CI, confidence interval; J-TAMSAD, Japanese version of the Tolerance of Ambiguity in 
Medical Students and Doctors; Q, quartile; UWES, Utrecht Work Engagement Scale
a Adjusted for gender (female, male, or non-binary), postgraduate years (3–6, 7–15, 16–25, or ≥ 26), and specialty (family medicine, internal medicine and pediatrics, 
surgery medicine, or other departments)
b Scores range from 1 to 5
c Scores range from 0 to 6
d Scores range from 0 to 100
e 0–45.82
f 45.83–51.37
g 51.38–58.32
h > 58.32.

* p < 0.05

** p < 0.01
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situations by shifting the focus away from negative asso-
ciations with ambiguity, thereby providing them with 
flexible options [47]. Reflective learning diaries or reflec-
tion with mentors may aid in the development of ambi-
guity tolerance [47, 48]. As another example, recent 
studies have indicated that art classes, including visual 
thinking strategies, may be effective for nurturing toler-
ance of ambiguity among medical trainees [49, 50]. Art 
is said to be inherently ambiguous, because the artist’s 
intended expression can never be known with certainty 
by the viewer/audience [49]. While interpretations of art 
are subjective and can vary from person to person, visual 
thinking strategies encourage participants to engage with 
ambiguity by asking open-ended questions about the 
work and facilitate group discussions in which multiple 
interpretations are welcome [50]. This process may make 
participants more receptive to and tolerant of ambiguity. 
Our future studies will aim to assess physician burnout 
and work engagement longitudinally, while intervening 
in ambiguity tolerance through visual thinking strategies 
and other art activities.

To our knowledge, this is the first study to examine 
negative associations between ambiguity tolerance in the 
clinical context and burnout, and a positive association 
between clinical context-specific ambiguity tolerance and 
work engagement. The findings were based on data from 
a nationwide survey across Japan, and the scales used 
(i.e., J-TAMSAD scale, BAT-J, and UWES) are all well 
validated and widely used to measure the attributes of 
healthcare professionals [26–32]. Thus, our findings have 
relatively high validity. On the other hand, this study was 
conducted in Asia; given that responses to questionnaires 
on ambiguity tolerance, burnout, and work engagement 
may be influenced by culture, comparison with similar 
studies conducted outside Asia would provide a deeper 
understanding of the relationship between these three 
concepts.

Limitations
Potential limitations of this study should be noted. First, 
it was conducted under a cross-sectional design, and 
accordingly did not allow any determination of causal-
ity or direction of relationships between tolerance for 
ambiguity and burnout, or between ambiguity tolerance 
and work engagement. Further longitudinal studies are 
required to confirm causality. Second, although we deter-
mined covariates with reference to previous research, 
unknown confounding factors can exist and influence 
the results. Third, study designs based around collabora-
tion with online survey companies can raise concerns on 
the risk of sample bias. Fourth, the response rate of fam-
ily physicians was a concern. It is possible that physicians 
with less ambiguity tolerance, greater risk of burnout, or 
less work engagement were less likely to participate in the 

study. If so, this could lead to underestimation of the rela-
tionship between ambiguity tolerance and burnout, and 
between tolerance of ambiguity and work engagement. 
Fifth, although our results are statistically significant, the 
clinical and occupational health relevance of the score 
difference remains unclear. The highest quartile adjusted 
mean difference value of 0.4 in this study roughly cor-
responds to the difference between the European BAT 
cutoff values for risk of burnout (2.59) versus being in 
burnout (3.02) [51]. Conversely, because the clinical cut-
offs of the BAT-J and UWES have not been determined, 
further studies to interpret the scores of these scales may 
clarify the practical significance of our present results.

Conclusions
Our study revealed that tolerance for ambiguity in the 
clinical context was negatively associated with burnout, 
and positively associated with work engagement among 
physicians. Our findings will be helpful for the develop-
ment of interventions aimed at preventing physician 
burnout.
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