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Background: Physician burnout has attracted an increasing amount of attention as a global public 
health problem. It is associated with negative clinical and organizational outcomes, including lower patient 
satisfaction, patient safety, and quality of care. The work of pulmonary physicians involves high levels of 
stress, putting them at higher risk of burnout. This study aimed to evaluate the personal and professional 
characteristics associated with burnout among pulmonary physicians.
Methods: Between March 2020 and May 2020, a survey to evaluate burnout and career satisfaction among 
pulmonary physicians was conducted in Shanghai Pulmonary Hospital. The survey collected information on 
physician characteristics, career satisfaction, and burnout. The Maslach Burnout Inventory (MBI), the gold 
standard tool for measuring burnout, was used to measure burnout symptoms. Self-reported professional 
satisfaction in relation to career, specialty, and work–life balance was recorded.
Results: Of 130 pulmonary physicians contacted, 125 (96.1%) completed full-length surveys. Ninety-
one (72.8%) of these 125 physicians were female. The survey participants had a median age of 40 years. Of 
the respondents, 48.8% had at least one symptom of burnout according to high emotional exhaustion (EE) 
score and/or high depersonalization (DP) score. Univariable analysis showed female gender, the number 
hours worked per week, the number of nights on call per month, and the number of calls per night shift to 
be factors associated with burnout. Gender and hours worked per week were independent factors associated 
with burnout in multivariate analysis.
Conclusions: The MBI was able to characterize burnout experienced by pulmonary physicians in our 
hospital. Gender and the number of hours worked per week were the significant factors independently 
associated with burnout among the physicians in our study.
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Introduction

Burnout  i s  a  psychologica l  syndrome frequent ly 
experienced by healthcare professionals. It includes three 
dimensions: emotional exhaustion (EE), depersonalization 
(DP), and low personal accomplishment (PA). EE is a 
condition in which an individual has decreased emotional 
energy to meet work-related demands due to high levels 
of stress; DP is defined as emotional distance from one’s 
job; and low PA refers to a feeling of negative self-worth in 
relation to one’s work (1). 

Physician burnout is drawing an increasing amount 
of attention and, with an incidence that has significantly 
increased in the past decade, constitutes a global public 
health problem (2,3). Physician burnout is associated 
with high risk of medical errors and high turnover rate 
of physicians. A large-scale national study in America 
suggested that physician burnout was closely related to 
major medical errors. More than 10% of respondents 
reported a major medical error in the past three month, 
and physicians reporting errors were more likely to have 
symptoms of burnout (4). Another survey found more than 
15% of surgeons who experienced high levels of emotional 
exhaustion and depersonalization reported at least one 
major medical error in the past three months, which tripled 
the error rate of those with the lowest level of burnout (5). 
In addition, physician burnout may lead to high turnover 
rate, affecting the medical services of patients. Sinsky et al.  
reported about 26.6% of physicians would leave their 
current practice in the next 2 years. Their intention to leave 
medicine is highly correlated with burnout (6).

Pulmonary physicians have long working hours, manage 
lots of critical patients, experience high levels of stress, 
and are responsible for handling some infectious diseases 
especially in COVID-19 epidemic situation. These factors 
place pulmonary physicians at high risk of burnout. 
Although the impact of burnout in healthcare professionals 
of oncologists, surgeons, and pediatric residents has already 
been explored (7-9), little is known about demographic and 
professional characteristics associated with burnout and 
professional satisfaction among pulmonary physicians. With 
growing evidence that physician burnout negatively impacts 
both the quality of doctors’ performance and patient safety 
by contributing to medical errors, identifying the common 
causes of burnout among physicians is of great importance. 
This study aimed to determine the prevalence of burnout 
among pulmonary physicians in Shanghai Pulmonary 
Hospital, and to examine the association between burnout 

and the demographic and professional characteristics of the 
physicians.

We present the following article in accordance with 
the SURGE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-5827).

Methods

Participants

An electronic survey was sent to 130 pulmonary physicians 
in March, 2020, with a reminder request sent 3 weeks 
later. Participation was voluntary and anonymous. 
Informed consent was taken from all the participants. The 
institutional ethics committee of Shanghai Pulmonary 
Hospital approved the study (No. K20-308). The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013).

Study measures 

The survey included items covering demographic 
characteristics, professional characteristics, burnout, career 
satisfaction, and satisfaction with work-life balance (WLB). 

Burnout was measured according to the Maslach Burnout 
Inventory (MBI), the gold-standard tool for measuring 
burnout, with a validated questionnaire comprising 22 
items (1). First developed by Maslach in 1981, the MBI is 
widely used in academic research on burnout. It contains 
22 items across the 3 following subscales: EE, DP, and PA 
(Table S1). The items are answered by the respondent based 
on the frequency at which they experience these feelings. 
The responses are scored using a 7-point anchored scale, 
ranging from 0 (“never”) to 6 (“every day”). In the standard 
scoring criteria for medical workers, scores of ≥27 on the 
EE subscale, ≥10 on the DP subscale, or <33 on the PA 
subscale are considered to show a high degree of burnout 
in that dimension (1). According to accepted standards, 
physicians with a high score on the DP and/or EE subscales 
of the MBI are considered to have at least one manifestation 
of professional burnout (7,10-12). 

The professional satisfaction survey included three 
different dimensions: career satisfaction, specialty 
satisfaction, and satisfaction with WLB. In terms of career 
satisfaction, the physicians were asked whether they would 
choose to become a physician if they had the opportunity to 
revisit their career choice. In terms of specialty satisfaction, 
the physicians were asked whether they would choose 
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the same specialty again if they had the opportunity to 
revisit their specialty choice (13). “Yes” was considered to 
indicate greater career or specialty satisfaction, and “no” 
was considered to indicate dissatisfaction with the career or 
specialty. To determine WLB satisfaction, the physicians 
were asked if they agreed with the statement “My work 
schedule leaves me enough time for my personal/family 
life” (14). “Agree” was considered to show satisfaction 
with the WLB, and “disagree” was regarded as showing 
dissatisfaction with the WLB.

Statistical analysis

Associations between continuous variables were evaluated 
using the Student’s t-test or analysis of variance (ANOVA), 
and categorical variables were evaluated using the χ2 test. 
Multivariable logistic regression analysis was carried out 
to identify demographic and professional characteristics 
associated with burnout and professional satisfaction. All 
statistical analyses were conducted using the SPSS 22.0 
software package (SPSS, Inc., Chicago, IL, USA). 

Results 

Demographic and professional characteristics

Of 130 pulmonary physicians invited to participate, 125 
(96.1%) completed the survey. Table 1 summarizes he 
demographic characteristics of the participants. Ninety-
one (72.8%) of the 125 physicians who responded were 
female. The participants had a median age of 40 years. The 
majority of respondents (86.4%) were married, and 80.8% 
had children. Table 2 details the physicians’ professional 
characteristics. The median time spent in clinical practice 
was 14 years. The pulmonary physicians dedicated a median 
of 50.0 hours (range, 40–90 hours) per week to professional 
activities, with the majority working fewer than 60 hours 
(73.6%). 

Burnout

Table 3 summarizes burnout and professional satisfaction 
among the 125 pulmonary physicians who participated 
in our survey. The participants were assessed using the 

Table 1 Demographic characteristics of 125 pulmonary physicians

Characteristics
All (n=125),  

no. (%) 
With burnout (n=61),  

no. (%)
Without burnout (n=64),  

no. (%)
P

Age, years NA

Median 40 years 41 years 38 years

<30 9 (7.2) 3 (4.9) 6 (9.4)

30–39 51 (40.8) 23 (37.7) 28 (43.7)

40–49 45 (36.0) 24 (39.3) 21 (32.8)

≥50 20 (16.0) 11 (18.0) 9 (14.1)

Gender 0.025

Female 91 (72.8) 50 (82.0) 41 (64.1)

Male 34 (27.2) 11 (18.0) 23 (35.9)

No. of children NA

0 24 (19.2) 9 (14.8) 15 (23.4)

1 77 (61.6) 39 (63.9) 38 (59.4)

2 24 (19.2) 13 (21.3) 11 (17.2)

Relationship status NA

Single 13 (10.4) 5 (8.19) 8 (12.5)

Married 108 (86.4) 54 (88.5) 54 (84.4)

Divorced 4 (3.2) 2 (3.3) 2 (3.1)
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MBI with a 22-item questionnaire; the median score of 
EE, DP and PA was 25, 5 and 38 respectively. 44.8% of 
the physicians scored highly for emotional exhaustion, 
27.2% scored highly for DP, and 28.8% had a low sense 
of PA. As described above, physicians with a high score 
on the DP subscale and/or the EE subscale of the MBI 
were considered as having at least one manifestation of 

professional burnout. Of the respondents, 48.8% had at 
least one symptom of burnout based on this standard.  
Table 1 shows the various demographic characteristics 
associated with burnout in univariate analysis .  A 
significantly higher proportion of female physicians (56.6%, 
50/91) had burnout symptoms than male physicians (32.3%, 
11/34) (P=0.025). Female physicians were more likely 

Table 2 Professional characteristics of 125 pulmonary physicians

Characteristics
All (n=125),  

no. (%)
With burnout (n=61),  

no. (%) 
Without burnout (n=64),  

no. (%)
P

Years in practice NA

Median 14 years 15 years 13 years

<10 43 (34.4) 17 (27.9) 26 (40.6)

10–19 52 (41.6) 30 (49.2) 22 (34.4)

≥20 30 (24.0) 14 (22.9) 16 (25.0)

Educational background NA

Bachelor’s degree 20 (16.0) 8 (13.1) 12 (18.8)

Master’s degree 57 (45.6) 34 (55.7) 23 (35.9)

Doctorate 48 (38.4) 19 (31.1) 29 (45.3)

Hours worked per week

Mean ± SD, hours 52.0±9.9 54.2±10.9 49.9±8.6 0.018

40–49 45 (36.0) 16 (26.2) 29 (45.3))

50–59 47 (37.6) 26 (42.6) 21 (32.8)

60–69 21 (16.8) 9 (14.7) 12 (18.8)

≥70 12 (9.6) 10 (16.4) 2 (3.1)

No. of nights on call per month

Mean ± SD 3.5±1.8 3.8±1.8 3.1±1.7

<4 52 (41.6) 19 (31.1) 33 (51.6) 0.015

4–5 61 (48.8) 33 (54.1) 29 (45.3)

≥6 12 (9.6) 9 (14.8) 2 (3.1)

No. of calls per night shift

Mean ± SD 2.0±1.7 2.1±1.6 1.8±1.7

<2 55 (44.0) 21(34.4) 34 (53.1) 0.035

≥2 70 (56.0) 40 (65.6) 30 (46.9)

No. of outpatients in clinic per week NA

Mean ± SD 84.6±63.3 86.8±55.9 82.5±70.0

No. of inpatients per week NA

Mean ± SD 34.7±36.5 37.7±37.0 32.0±36.1
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than male physicians to experience burnout. In univariate 
analysis, professional characteristics associated with burnout 
included the number of hours worked per week, the number 
of nights on call per month, and the number of calls per 
night shift (Table 2, Figure 1). 

Professional satisfaction

Career satisfaction was reported by 77 (61.6%) of the 
physicians in our study and the same proportion of the 
physicians had specialty satisfaction (Table 3). Satisfaction 
with career choice and satisfaction with specialty choice 
were lower in the burnout group (P<0.001). Only 31 (24.8%) 
physicians felt that their work schedule left enough time 
for personal/family life (Table 3). In the physicians in our 
study, lower WLB satisfaction was associated with burnout 
(P<0.001). 

Multivariable analysis

A binary logistic regression analysis was performed 
incorporating the factors that were associated with burnout 
(P<0.05) in the univariate analysis; these included gender, 
the number of hours worked per week, the number of nights 
on call per month, and the number of calls per night shift 
(Table 4). Female gender and the number of hours worked 
per week were found to be independent factors associated 
with burnout in the pulmonary physicians in our study. 

Discussion

Burnout has been observed in medical professionals at all 
stages of their careers, from medical students to practicing 
physicians. Approximately 48.8% of the pulmonary 

physicians who participated in this study reported burnout 
in their career. The burnout rate in this study was similar 
to that in a previous study, which estimated 50% of US 
physicians to have experienced at least one symptom 
of burnout (14,15). Burnout is more common in some 
specialties, there is 60–70% of physicians reported burnout 
in emergency medicine and about 50–60% in primary 

Table 3 Physician burnout and professional satisfaction

Variable No. (%)

Burnout indices

Emotional exhaustion

Low score 34 (27.2)

Intermediate score 35 (28.0)

High score 56 (44.8)

Depersonalization

Low score 67 (53.6)

Intermediate score 24 (19.2)

High score 34 (7.2)

Personal accomplishment

Low score 36 (28.8)

Intermediate score 41 (32.8)

High score 48 (38.4)

Burned out 61 (48.8)

Dimensions of professional satisfaction

Career satisfaction 77 (61.6)

Specialty satisfaction 77 (61.6)

Satisfaction with work-life balance 34 (22.4)

Figure 1 Relationship between patient care hours and burnout among 125 pulmonary physicians.
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health care, while it is relatively low in dermatology 
department (30–40%) (14,16). The etiology of burnout 
among physicians in different department is multifactorial, 
with contributing factors including female gender, younger 
age, poor work-life balance, longer working hours, more 
nights on call and private practice (17,18). 

The number of practicing physicians who are women is 
growing. However, many papers have reported that female 
doctors are more susceptible to burnout. In this study, we 
observed that burnout among pulmonary physicians was 
strongly related to gender. Although our cross-sectional 
study could not determine the nature of this association, the 
risk of female pulmonary physicians developing burnout was 
1.7 times that of males. Other surveys have reported that 
female physicians to have a 20–60% higher rate of burnout 
than male physicians (19). Smaller specialty-specific studies 
have also supported the view that women are more likely to 
suffer from burnout (20,21). Female physicians face gender-
specific challenges in their work. Women are faced with 
the issues of having limited childbearing years and being 
the main caregivers for children. They also receive fewer 
opportunities for promotion to leadership positions, and 
still encounter unequal pay (22). With more work-related 
stressors and less control over their working environment, 
female physicians are generally less satisfied with their 
careers (23).

Some studies have observed a correlation between 
working hours and burnout; however, a consensus on 
the relationship between the two has yet to be reached. 
Our study found that the prevalence of burnout among 
pulmonary physicians was significantly associated with 
longer working hours. Stodel and Stewart-Smith’s findings 
supported this hypothesis (24). Their study showed that 
workload was the most important cause of burnout, 
accounting for 26% of cases, while long working hours 
was the third most significant cause, being responsible for 
16% of cases. Arigoni et al.’s study on burnout in doctors in 

Switzerland focused on three different specialties: general 
practitioners, pediatricians, and cancer physicians (25). 
The results showed that doctors who worked over 50 hours 
a week were at high risk in two of the three aspects of 
burnout defined by the MBI, making them more likely to 
suffer from the condition. It was concluded that long-term 
work could predict the job burnout in this study. 

Our study has several limitations. Due to the survey’s 
cross-sectional nature, we were unable to determine the 
potential direction of the cause–effect relationship for the 
associations observed. Some bias may have been caused 
by the small number of participants, single center study 
and the predominance of female physicians in this group. 
Therefore, caution must be applied when attempting to 
generalize the findings of this study to other settings. 

In conclusion, gender and the number of hours 
worked per week were the significant factors associated 
with burnout among the pulmonary physicians in our 
study. The impact of burnout on physicians should not 
be underestimated. Many associated factors, such as 
long working hours, could potentially be addressed. We 
hope that our findings will emphasize the importance of 
evidence-based management practices and help to address 
some of the causes of burnout in physicians. Further work 
is needed to develop a prospective study for predictors with 
cause–effect relationships in physician burnout.

Acknowledgments

Funding:  This work was supported by grants from 
National Science Foundation of Shanghai, China (No. 
18ZR1431400).

Footnote

Reporting Checklist: The authors have completed the 
SURGE reporting checklist. Available at http://dx.doi.
org/10.21037/atm-20-5827

Data Sharing Statement: Available at http://dx.doi.
org/10.21037/atm-20-5827

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at http://dx.doi.
org/10.21037/atm-20-5827). The authors have no conflicts 
of interest to declare. 

Ethical Statement: The authors are accountable for all 

Table 4 Multivariable regression analysis of pulmonary physician 
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Univariate factor OR 95% CI P 
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No. of nights on call per month 1.237 0.960–1.593 0.101

No. of calls per night shift 1.041 0.811–1.338 0.751
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Table S1 Maslach Burnout Inventory (MBI) items 

Emotional exhaustion (EE) subscale

1 Feel emotionally drained from work

2 Feel used up at the end of the workday 

3 Feel fatigued when getting up in the morning

20 Feel like at the end of the rope

8 Feel burned out from work

13 Feel frustrated by job

14 Feel working too hard on the job

6 Working with people puts too much stress

16 Working with patients is a strain

Depersonalization (DP) subscale

5 Treat patients as impersonal “objects”

10 Become more callous toward people

11 Worry that job is hardening emotionally

15 Don’t really care what happens to patients

22 Feel patients blame for their problems

Personal accomplishment (PA) subscale

4 Can easily understand patients’ feelings

7 Deal effectively with the patients’ problems

9 Feel positively influencing people’s lives

12 Feel very energetic

17 Can easily create a relaxed atmosphere

18 Feel exhilarated after working with patients

19 Have accomplished worthwhile things in job

21 Deal with emotional problems calmly
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