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Abstract
Introduction: Burnout among healthcare professionals in intensive care units (ICUs) is a serious issue that leads to early

retirement and medication errors. Their gender, lower years of experience, and lower education have been reported as

risk factors. Simultaneously, mutual support—commonly referred to as “back-up behavior,” in which staff members support

each other—is critical for team performance. However, little is known about the influence of mutual support among ICU

healthcare professionals on burnout. The U.S. Agency for Healthcare Research and Quality refers to mutual support as

the involvement of team members in: assisting one another, providing and receiving feedback, and exerting assertive and advo-

cacy behaviors when patient safety is threatened.

Objective: This study aimed to verify the hypothesis that lower mutual support among ICU healthcare professionals is asso-

ciated with increased probability of burnout.

Methods: A web-based survey was conducted from March 4 to 20, 2021. All ICU healthcare professionals in Japan were

included. An invitation was sent via the mailing list of the Japanese Society of Intensive Care Medicine and asked to mail

to local communities and social network services. We measured burnout severity using the Maslach Burnout-Human

Services Survey and mutual support using the TeamSTEPPS Teamwork Perceptions Questionnaire, as well as occupational

background. The cutoff value for burnout was predefined and conducted logistic regression.

Results: We received 335 responses, all of which were analyzed. The majority of respondents were nurses (58.5%), followed

by physicians (18.5%) and clinical engineers (10.1%). The burnout group scored significantly lower on mutual support than the

non-burnout group. After adjusting for covariates in a logistic regression, low mutual support was an independent factor pre-

dicting a high probability of burnout.

Conclusions: This study suggests that it is important to focus on mutual support among ICU healthcare professionals to

reduce the frequency of burnout.
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Introduction
Burnout in healthcare professionals is associated with depres-
sion, suicidal ideation, early retirement, and medication
errors (Menon et al., 2020; Moss et al., 2016; Nantsupawat
et al., 2016). The prevalence of burnout among intensive
care unit (ICU) physicians and nurses was estimated at
approximately 30% to 45%, and burnout occurs at higher
rates than in non-ICU staff (Embriaco et al., 2007a, 2007b;
Moss et al., 2016; Ramírez-Elvira et al., 2021). Age,
gender, educational history, years of experience, and insuffi-
cient experience have been reported as risk factors for
burnout among ICU healthcare professionals
(Gómez-Urquiza et al., 2017; Merlani et al., 2011; See
et al., 2018).

Mutual support is defined as providing feedback and
coaching to improve performance or, when a lapse is
detected, assisting teammates in performing a task, and com-
pleting a task for the team member when they are overloaded
(Baker et al., 2010). Furthermore, the U.S. Agency for
Healthcare Research and Quality referred to mutual support
as the involvement of team members in: 1) assisting one
another, 2) providing and receiving feedback, and 3) exerting
assertive and advocacy behaviors when patient safety
is threatened (TeamSTEPPS® Teamwork Perceptions
Questionnaire (T-TPQ) Manual, n.d.). Therefore, we hypoth-
esized that low mutual support among ICU healthcare profes-
sionals is associated with a higher frequency of burnout.

Review of Literature
In recent years, burnout has been one of the most widely dis-
cussed mental health issues in our society. The concept of
burnout was first described by Freudenberger (1974). He
described the state of burnout in the workplace as “becoming
exhausted by making excessive demands on energy, strength,
or resources” (Freudenberger, 1974). The processual features
of burnout indicate the cumulative negative consequences of
long-term work-related stress and fatigue (Golonka et al.,
2017). Burnout reportedly produces physical symptoms
such as fatigue, malaise, frequent headaches and gastrointes-
tinal problems, insomnia, and shortness of breath, as well as
psychological symptoms such as frustration, anger, and
depression (Heinemann & Heinemann, 2017). Burnout in
health care workers is most commonly diagnosed using the
Maslach Burnout Inventory-Human Services Survey
(MBI-HSS) developed by Maslach (Maslach et al., 1997).
The MBI-HSS consists of three subscales: emotional exhaus-
tion, depersonalization, and feelings of reduced personal
accomplishment. Emotional exhaustion refers to a feeling
of being overwhelmed. Depersonalization means feelings
of impersonalization that seem unrealistic and not one’s
own. Lack of personal accomplishment leads to reduced self-
achievement at work (Maslach et al., 1997). Several studies
have used the MBI-HSS to measure burnout across various

disciplines, and it has become an occupational phenomenon
and a mental health issue (Chirico, 2017). In 2019, WHO
included burnout in the revised International Classification
of Diseases-11 (Atroszko et al., 2020).

A previous study of nurses indicated that relationships
with head nurses or physicians were significant risk factors
for burnout (Poncet et al., 2007). This implies that relation-
ship factors such as communication and work environment
in the healthcare profession may be important in the develop-
ment of burnout. Previous studies indicate that low mutual
support is associated with patient safety and high medical
staff turnover (Hai-Ping et al., 2020). Therefore, we hypoth-
esized that low mutual support among ICU healthcare profes-
sionals is associated with a higher frequency of burnout.
Mutual support may be important in burnout because low
mutual support indicates poor interpersonal relationships
and lack of communication among ICU healthcare
professionals.

To the best of our knowledge, no study has examined the
association between mutual support among ICU healthcare
professionals and burnout. In this study, we examined the
association between burnout and mutual support using a
cross-sectional survey of ICU healthcare professionals.

Methods

Design and Settings
An online web-based cross-sectional study was conducted
for all ICU healthcare professionals in Japan from March 4
to March 20, 2021, using SurveyMonkey (SVMK Inc., San
Metro, USA). Survey Monkey is a platform that maintains
a high level of security (https://www.surveymonkey.com/
mp/data-security-and-compliance/). We sent invitations via
the mailing list of the Japanese Society of Intensive Care
Medicine and asked them to mail invitations to ICU health-
care professionals in the local community and social
network services.

Sample
Participants in this study were all healthcare professionals
working in Japanese ICUs.

Survey Components
The survey comprised four components. The first was a ques-
tionnaire regarding individual and institutional characteris-
tics. We defined a housemate as a person living with the
participant. In addition to physicians, nurses, and therapists,
we included clinical engineers (CEs) in the participants. CEs
are recipients of a national qualification and are responsible
for the maintenance of various medical equipment and the
operation of ventilators, blood purification therapy, and
extracorporeal membrane oxygenation as per the physician’s
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recommendation. The second part included the working
environment, such as shift type, number of night shifts,
hours worked per week, and ICU type. We categorized the
shifts into three categories as follows. Only day shift,
double shift (the 24-h work period was divided into two
shifts: day and night shifts, which were worked in shifts),
triple shift (the 24-h work period was divided into three
shifts: day, evening, and night shifts, which were worked
in shifts). We categorized ICU types into four categories
based on a past report (Pronovost et al., 2002). These
included: 1) open ICU (no critical care physician), 2) semi
open ICU (the intensivist is involved in the care of the
patient only when the attending physician requests a consul-
tation), 3) semi closed ICU (the intensivist is not the patient’s
primary attending physician, but every patient admitted to the
ICU receives a critical care consultation), and 4) closed ICU
(the intensivist is the patient’s primary attending physician).
Furthermore, we included frequency of involvement in
caring for COVID-19 patients because the COVID-19 pan-
demic may have increased burnout among healthcare profes-
sionals (Miller et al., 2021). The third component consisted
of the 23-item Maslach Burnout Inventory-Human Services
Survey (MBI-HSS) (Maslach et al., 1997), which was used
to assess burnout among healthcare professionals. The
fourth component consisted of a 7-item subscale of the
TeamSTEPPS Teamwork Perceptions Questionnaire
(T-TPQ) (TeamSTEPPS® Teamwork Perceptions
Questionnaire (T-TPQ) Manual, n.d.) to assess mutual
support.

Instruments
The MBI-HSS is widely used to assess burnout and con-
sists of three dimensions: emotional exhaustion (EE),
depersonalization (DP), and personal accomplishment
(PA). This Japanese-translated instrument has been vali-
dated (Higashiguchi et al., 1998). The alpha value for
each factor in the reliability of the Japanese version of
the MBI-HSS was 0.92, 0.91, and 0.88, respectively.
Each question has a 7-point Likert score (0= “never” and
6= “frequent”). The cut-off value for burnout syndrome
was defined as emotional exhaustion (EE) ≥27 and/or
depersonalization (DP) ≥10. The cut-off scores used in
this study were based on a 2016 systematic review,
which identified the most widely used criteria for defining
burnout (Doulougeri et al., 2016).

The T-TPQ was developed by the U.S. Agency for
Healthcare Research and Quality. For each item on the
T-TPQ subscale, respondents rated their level of agreement
on a standard 5-point Likert scale (strongly disagree, slightly
disagree, neutral, slightly agree, strongly agree). A Japanese
version of the T-TPQ has been shown to have good validity
and reliability (Unoki et al., 2021). Higher mutual support
subscale scores indicate higher mutual support among health-
care providers.

Bias
Due to our methodology, selection bias was not avoided;
however, our objectives were not to clarify prevalence, but
to examine relationships between mutual support and
burnout among healthcare professionals working in the
ICU. Thus, selection bias did not significantly contribute to
our findings. However, some confounding factors existed,
such as the years of work experience (Gómez-Urquiza
et al., 2017) and type of healthcare professional (Merlani
et al., 2011) that possibly influenced teamwork perception
and burnout. Therefore, we controlled for these factors
using multivariable statistics.

Sample Size
We estimated a 30% prevalence of burnout (Teixeira et al.,
2013), and 10 covariates were to be adjusted for the logistic
regression analysis. Thus, we estimated a minimum sample
size of 330 participants (Peduzzi et al., 1996).

Statistical Analysis
Normally distributed data were represented as mean± stand-
ard deviation; otherwise, we used the median and interquar-
tile range (IQR). First, we conducted descriptive statistics.
Second, the respondents’ demographic characteristics,
mutual support, and working environment were compared
among those with or without burnout using Fisher’s exact
test for categorical variables or the Mann–Whitney U test
for continuous variables. Third, we performed logistic regres-
sion analysis adjusted for covariates to identify the associa-
tion between burnout and mutual support from previous
studies and clinical perspectives. Covariates were predefined
based on previous studies and clinical perspectives. The
covariates were as follows: years of work experience
(Gómez-Urquiza et al., 2017; See et al., 2018), sex
(Merlani et al., 2011), type of healthcare professional
(Merlani et al., 2011), experience of caring for COVID-19
patients (Azoulay et al., 2020), housemate status (Duarte
et al., 2020), and number of hours worked per week
(Embriaco et al., 2007b). The results of the multivariable
analysis are shown with odds ratios [ORs], 95% confidence
intervals [CIs], and p-values. P< .05 was considered statisti-
cally significant. Statistical analyses were performed using
SPSS Statistics version 27 (IBM Corp., Armonk, NY) and
R 4.0.2 (R Foundation for Statistical Computing).

Ethical Considerations
The protocol for this research project was approved by a suit-
ably constituted Research Ethics Committee [hidden for ano-
nymized peer review] of the affiliated university hospital, and
it conformed to the provisions of the Declaration of Helsinki
(Approval No. 2-1-55). Informed consent was obtained from
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all respondents. Participants read the study procedure and
purpose online and participated through free will. As per
the recommendation of the IRB, consent was implied if
respondents checked the box on the first page of the web-
based form indicating that they understood what the research
entailed and agreed to participate.

Results

Sample Characteristics
Three hundred and thirty-five participants responded. All
responses were included in the analyses. In this study, we
recruited participants through the mailing lists and social
network services, thus response rates could not be calculated.
The survey respondents’ characteristics are presented inTable 1.

A majority of respondents were nurses (58.5%), followed
by physicians (18.5%). Approximately half of respondents

(53.7%) were men, and most of them had more than 10
years of ICU experience (80.9%). Approximately 85% of
respondents were involved in COVID-19 patient manage-
ment (85.4%).

Associations of Work and Personal Environments and
Mutual Support with Burnout
Table 2 shows the comparison of the characteristics and
mutual support scores between respondents with or without
burnout.

In the univariable analysis, men had a significantly lower
probability of burnout than women (p= .021). Respondents
with housemates had a significantly lower probability of
burnout. (p= .049). Nurses had a significantly higher fre-
quency of burnout than other healthcare professionals (p=
.044). Mutual support scores were significantly lower in
respondents with burnout than those without it. The results

Table 1. Characteristics of the Respondents.

Variables

Overall

n= 335

Physicians

n= 62

Nurses

n= 196

CE

n= 34

Others

n= 43

Gender (men), n (%) 180 (53.7) 48 (77.4) 63 (32.1) 33 (97.1) 36 (83.7)

Age category (years), n (%)

20–29 32 (9.5) 0 (0) 25 (12.8) 3 (8.8) 4 (9.3)

30–39 135 (40.3) 19 (30.6) 82 (41.8) 11 (32.3) 23 (53.5)

40–49 131 (39.1) 30 (48.4) 72 (36.7) 16 (47.1) 13 (30.2)

50–59 28 (8.4) 6 (9.7) 15 (7.7) 4 (11.8) 3 (7.0)

> 60 9 (2.7) 7 (11.3) 2 (1.0) 0 (0) 0 (0)

Marital status, n (%) 227 (67.8) 60 (96.8) 96 (49.0) 32 (94.1) 39 (90.7)

Housemates’ status, n (%) 258 (77.0) 62 (100.0) 121 (61.7) 34 (100.0) 41 (95.4)

Dependent status, n (%) 178 (53.1) 48 (77.4) 70 (35.7) 30 (88.2) 30 (69.8)

Position, n (%)

Manager, n (%) 126 (37.6) 22 (35.5) 65 (33.2) 21 (61.8) 18 (41.9)

Number of beds in hospital, n (%)

< 200 10 (3.0) 0 (0) 9 (4.6) 1 (2.9) 0 (0)

201–300 27 (8.1) 3 (4.8) 19 (9.7) 2 (5.9) 3 (7.0)

301–500 174 (51.9) 34 (54.8) 101 (51.5) 18 (52.9) 21 (48.8)

501–1000 87 (26.0) 19 (30.7) 47 (24.0) 6 (17.7) 15 (34.9)

>1001 37 (11.0) 6 (9.7) 20 (10.2) 7 (20.6) 4 (9.3)

Type of hospital, n (%)

University, n (%) 135 (40.3) 29 (46.8) 73 (37.2) 15 (44.1) 18 (41.9)

Type of ICU, n. (%)

Open ICU 82 (24.5) 1 (1.6) 65 (33.2) 6 (17.6) 10 (23.3)

Semi-open ICU 82 (24.5) 19 (30.6) 42 (21.4) 11 (32.4) 10 (23.3)

Semi-closed ICU 110 (32.8) 29 (46.8) 52 (26.5) 12 (35.3) 17 (39.5)

Closed ICU 61 (18.2) 13 (21.0) 37 (18.9) 5 (14.7) 6 (13.9)

Number of beds in ICU (median [IQR]) 10 [6,14] 10 [6,14] 8 [6,13] 12 [8,12] 9 [6,8.5]

Years of experience (median [IQR]) 15 [10,21] 16 [12.3,23] 15 [10,20] 15.5 [11,21.8] 13 [10,12,5]

Shift, n (%)

Only day shift 83 (24.8) 21 (33.9) 14 (7.1) 7 (20.6) 41 (95.4)

Double shift 188 (56.1) 39 (62.9) 120 (61.2) 27 (79.4) 2 (4.6)

Triple shifts 64 (19.1) 2 (3.2) 62 (31.6) 0 (0) 0 (0)

Involved in COVID-19 patient management, n (%) 303 (90.5) 61 (98.4) 174 (88.8) 33 (97.1) 35 (81.4)

CE=Clinical Engineers; ICU= Intensive care unit; IQR= Interquartile Range.
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of the subgroup analysis comparing burnout among health-
care professionals is shown in Appendix 1.

Influence of Mutual Support on Burnout among
Healthcare Professionals
The results of the logistic regression analysis adjusted for pre-
defined covariates to examine the hypothesis are shown in
Table 3. Low mutual support was an independent factor associ-
ated with the frequency of high severity of burnout (OR: 0.89,
95% CI: 0.839–0.948, p< .001). The relationships between
mutual support scores and theprobability of burnout after adjust-
ing for pre-defined covariates are shown in Figure 1. There was
no statistically significant association between burnout and
involvement in COVID-19 patient management.

Discussion
In this study, higher mutual support was related to lower
probability of burnout among ICU healthcare professionals.

To our knowledge, no previous study of multi-professionals
in ICUs has investigated the association between mutual
support and frequency of burnout. There are several possible
explanations for lower mutual support among ICU healthcare
professionals being associated with a higher probability of
burnout.

First, it is likely that reduced mutual support depends on
ICU healthcare professionals’ interpersonal relationships. It
has been reported that lack of interpersonal relationships
affects multi-professional collaboration and is associated
with mental health disorders among ICU healthcare profes-
sionals (Ntantana et al., 2017). Additionally, it has been
reported that the conflictual structure of healthcare profes-
sions causes lack of communication, exposure to verbal
abuse, assertiveness, and burnout (Alameddine et al.,
2015; Salazar et al., 2014). A culture of mutual support
is both an individual and an organizational issue.
Organizations with good teamwork have been reported to
have positive clinical outcomes. Strong multi-professional
collaboration improves patient outcomes (Harvey &
Davidson, 2016). Furthermore, organizations with better

Table 2. Associations of Work and Personal Environments and Mutual Support with Burnout.

Variables

Overall

n= 335

Burnout

95%CI P value
Yes

n= 148

No

n= 187

Gender (men), n. (%) 180 (53.7) 69 (38.3) 111 (61.7) .021

Age category (years), n. (%)

20–29 32 (9.6) 15 (46.9) 17 (53.1) 1.000

30–39 135 (40.3) 63 (46.7) 72 (53.3) .501

40–49 131 (39.1) 56 (42.7) 75 (57.3) .735

50–59 28 (8.4) 10 (35.7) 18 (64.3) .428

> 60 9 (2.7) 2 (22.2) 7 (77.8) .308

Marital status, n. (%) 227 (67.8) 89 (39.2) 138 (60.8) .01

Housemates’ status, n. (%) 258 (77.0) 106 (41.1) 152 (58.9) .049

Dependent status, n. (%) 178 (53.1) 68 (38.2) 110 (61.8) .021

Type of healthcare professions, n. (%)

Physicians 62 (18.5) 22 (35.5) 40 (64.5) .156

Nurses 196 (58.5) 96 (49.0) 100 (51.0) .044

CE 34 (10.1) 16 (47.1) 18 (52.9) .720

Others (Physical therapist, Occupational

therapist, pharmacist, Nursing assistant)

43 (12.8) 14 (32.6) 29 (67.4) .138

Position, n. (%)

Manager 126 (37.6) 48 (38.1) 78 (61.9) .089

Night shift, n. (%) 252 (75.2) 119 (47.2) 133 (52.8) .056

Type of hospital (university), n. (%) 135 (40.3) 55 (40.7) 80 (59.3) .341

Open ICU, n. (%) 83 (24.8) 44 (53.0) 39 (47.0) .074

Involved in COVID-19 patient management, n. (%) 303 (90.4) 137 (45.2) 166 (54.8) .266

Number of ICU beds (median [IQR]) 9[6,12] 10[6,16] 1–1.71–1.73 .994

Number of hours worked per week (median [IQR]) 44[40,52] 45[40,50] −3.06–3.18 .972

Years of experience (median [IQR]) 14[10,3] 15[11,21.5] 0.41–3.77 .015

Mutual support (median [IQR]) 24[21,26] 25[24,27] 0.97–2.54 <.001

IQR= interquartile range; CE=Clinical Engineer; COVID-19= coronavirus disease 2019; ICU= Intensive care unit.
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mutual support reported lower staff retirement intentions
(Bruyneel et al., 2017). Therefore, preventing burnout
among ICU healthcare professionals includes enhancing
their mutual support system.

In this study, the type of healthcare profession was irrele-
vant to the probability of burnout. Previous studies have
shown that physicians and nurses are at a higher risk of
burnout (Gómez-Urquiza et al., 2017; Pastores et al.,
2019). The difference between our findings and previous
research may be explained by differences in duties performed
and organizational culture as defined by each country’s
healthcare system. Additionally, we included CE who are

uncommon outside Japan. This may have contributed to
our findings.

In this study, there was no relationship between experi-
ence in dealing with COVID-19 patients and burnout.
Previous review reported that the prevalence of burnout is
3.1 ∼ 43.0% in healthcare professionals involved in caring
for COVID-19 patients (Chirico et al., 2021). Thus, caring
for COVID-19 patients would be expected to be associated
with a higher probability of burnout. It was reported that spi-
rituality as a psychological skill to be increased through
workplace health promotion was important in dealing with
COVID-19 related burnout (Chirico, 2021). We did not iden-
tify why caring for COVID-19 patients was not a risk factor
for burnout in this study. The survey period may be one pos-
sible explanation as it was conducted approximately one year
after the onset of the COVID-19 pandemic. A similar result
was reported in Japan in November to December 2020.
Specifically, nurses’ involvement in caring for COVID-19
was not an independent factor for PTSD, anxiety, and depres-
sion (Tatsuno et al., 2021).

Strengths and Limitations
The strength of this study was that it was among one of the
few studies that showed an association between high fre-
quency of burnout and low mutual support among ICU
healthcare professionals.

This study has several limitations. First, our findings may
be influenced by selection bias because our recruitment
sources included mailing lists and social network services.

Table 3. Risk Factors of Frequency of Burnout in Multivariable

Analysis.

Variables OR 95% CI P value

Gender (men) 1.57 0.938–2.62 .086

Years of experience 0.97 0.941–0.998 .039

Physicians 0.85 0.356–2.049 .724

Nurses 0.75 0.354–1.577 .445

Clinical Engineers 0.51 0.197–1.318 .165

Mutual support 0.89 0.839–0.948 <.001

Involved in COVID-19

patient management

1.54 0.837–2.815 .166

Housemates’ status 0.63 0.358–1.112 .111

Number of hours worked

per week

1.00 0.986–1.02 .718

OR= odds ratio; COVID-19= coronavirus disease 2019.

Figure 1. The association between mutual support score and probabilities of burnout. The association between mutual support scores and

the probability of burnout after adjusting for pre-defined covariates. Gray area indicates 95% confidential interval.
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However, we believe that participants with high teamwork
spirit and no burnout were unlikely to respond with a
willing attitude toward participation. Based on the propor-
tionate incidence of burnout in this study to the existing liter-
ature (Garrouste-Orgeas et al., 2015) and the varied
characteristics, we believed that our recruitment channels
exerted minimal influence on our findings. Second, in this
study, we did not collect data on ICU healthcare profession-
als’ educational history. Previous studies have shown that
educational history is associated with a higher frequency of
burnout (See et al., 2018). Adjusting for educational
history may alter the association between high frequency of
burnout and low mutual support. Therefore, educational
history should be considered in future studies.

Implications for Practice
Spiritual coping includes a set of religious and spiritual
rituals or practices used by individuals to control and over-
come stressful situations (Cabaço et al., 2018).
Occupational health surveillance and promotion with spiri-
tual coping to reduce burnout may increase the resilience
of these workers (Chirico & Magnavita, 2019).

We found that lower mutual support was associated with
higher burnout. TeamSTEPPS is a teamwork system for
healthcare professionals that aims to improve healthcare
quality, safety, and efficiency. We recommend the imple-
mentation of interventions such as team training tools to
promote patient safety (Weaver et al., 2013). A systematic
review on TeamSTEPPS showed that training with
TeamSTEPPS improved teamwork attitudes, perceptions,
and performance, and efficiency of patient care (Welsch
et al., 2018). It has also been reported that the
TeamSTEPPS program improves teamwork and clinical out-
comes (Salas et al., 2008; Schmutz &Manser, 2013). In addi-
tion, bedside rounding has been reported to enhance
communication among ICU professionals, which may
enhance mutual support in the ICU (Blakeney et al., 2021).
Using such a program to enhance ICU healthcare profession-
als’ mutual support system may prevent burnout.

Conclusions
In this study, we found that low mutual support among ICU
healthcare professionals was independently associated with a
high frequency of burnout. Thus, to reduce burnout among
this population, it may be important to: 1) focus on mutual
support, 2) introduce the TeamSTEPPS program or bedside
rounding, and 3) facilitate occupational health surveillance
and workplace health promotion.
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