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The Forgotten Health-Care Occupations at Risk of Burnout—A
Burnout, Job Demand-Control-Support, and Effort-Reward

Imbalance Survey

Claire Sérole, MSc, Candy Auclair, MD, Denis Prunet, MSc, Morteza Charkhabi, PhD,

François-Xavier Lesage, MD, PhD, Julien S. Baker, PhD, Martial Mermillod, PhD,

Laurent Gerbaud, MD, PhD, and Frédéric Dutheil, MD, PhD

Aims: We conducted a cross-sectional study on healthcare workers from the

University Hospital in Clermont-Ferrand. They received a self-report ques-

tionnaire consisting of the Maslach Burnout Inventory, Job Demand Control

Support, Effort-Reward Imbalance model, and questions about ethical

conflict in order to investigate on burnout. Results: We included 1774

workers. Overinvestment was the only factor explaining the increase in

emotional exhaustion, depersonalization, and the decrease in personal

accomplishment. Taking into account the absence of burnout as a reference,

overinvestment multiplied the risk of high burnout by 22.0 (5.10 to 94.7).

Conclusion: Some ‘‘forgotten’’ occupations among healthcare workers are

at risk of burnout. Overinvestment was the main factor explaining the

increase in the tree dimensions of burnout. Moreover, the two main models

of stress at work were highly predictive of burnout.

Keywords: burnout, health at work, mental health

T he term burnout was first defined in the 70s by Dr Herbert
Freudenberger and refers to a state of physical, emotional, and

mental exhaustion that results from prolonged emotional invest-
ment in demanding work situations.1 According to Maslach burn-
out is a multidimensional syndrome with three central constructs:
emotional exhaustion (feeling emotionally drained and exhausted

by one’s work), depersonalization (negative or very detached
feelings toward clients or patients), and reduced personal accom-
plishments (evaluating oneself negatively and feeling dissatisfied
with positive job performance and achievements).2 Healthcare
workers are particularly at risk of burnout,3 with occupational
stress identified as a major risk factor.4 However, nearly all studies
on burnout in healthcare workers have focused on physicians or
nurses and have not compared the prevalence of burnout in all
healthcare occupations.5,6 The literature regarding other healthcare
occupations such as midwifes,7 caregivers8 or childcare assistants,9

reeducation or socio-educational workers, and their supervisors is
limited and sometimes inconsistent. Some occupations may also
have a paradoxical role of care such as cleaners who undertake over
duties originally planned for caregiver assistants.10 Moreover,
determining the cause of burnout is particularly needed. The
two main approaches are the Job Demand-Control-Support Model
(JDCS),11 which assesses job demand, job control and social
support, and the Effort-Reward Imbalance Model (ERI) which
assesses the imbalance between the efforts required by the work
and the rewards received.12,13 A high job demand with a low job
control and a low social support, as well as an effort-reward
imbalance were demonstrated to be strong predictors of mental
health, morbidity, and even mortality.14–17 However, there are few
studies combining burnout, JDCS, and ERI. The few studies
published only focus on physicians and nurses, and are specific
to one category.18,19 Moreover, no studies combining these models
in healthcare workers have quantified the risk of burnout based on
the results of JDSC and ERI models. Additionally, ethical conflicts
have also been proposed as a major determining factor of burnout in
healthcare workers.20 In the workplace, ethical conflict occurs
when an employee makes or observes decisions that go against
his/her core values.21 Ethical conflict is characterized by moral
distress, moral dilemma, and moral uncertainty.22 This occupa-
tional stress situation is identified as a major risk factor of burnout.4

Similarly, ethical conflicts have never been studied concomitantly
with the use of the JDSC or ERI models.

Therefore, the aim of this study was to assess and compare
the prevalence of burnout between all healthcare workers working in
a University Hospital, secondary objectives were to determine
influencing variables of burnout among the JDSC and ERI models
and ethical conflicts, and to quantify the risk of burnout based on
those models.

METHODS

Study Design
We conducted a cross-sectional study on healthcare workers

at the University Hospital in Clermont-Ferrand, between
October 10, 2016 and December 16, 2016. In total, 5592 healthcare
workers received a confidential participation code on their work
email address. Being a healthcare worker at the University Hospital
was the only inclusion criteria. Because of occupational comparison
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tional Medicine, Université Clermont Auvergne, WittyFit (Dr Dutheil),
Clermont-Ferrand, France; Australian Catholic University, Faculty of Health,
School of Exercise Science, Melbourne, Victoria, Australia (Dr Dutheil).

Funding Sources: None.
Conflict of Interest: None.
Ethics approval and consent to participate: yes.
ClinicalTrials.gov Identifier: NCT02596737.
Availability of data and materials: yes.
Clinical Significance: This article highlights the prevalence of burnout among

healthcare workers and lets show that some ‘‘forgotten’’ occupations are at
risk of burnout. Overinvestment was the main factor explaining the increase
in the three dimensions of burnout. Moreover, the two main models of stress
at work were highly predictive of burnout.

Supplemental digital contents are available for this article. Direct URL citation
appears in the printed text and is provided in the HTML and PDF versions of
this article on the journal’s Web site (www.joem.org).
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purposes, a representative for occupational categories was required
to participate to the study. No other exclusion criteria applied.
Cleaners were invited to answer the questionnaire because they
have taken over duties originally planned for caregiver assistants.
Questionnaires were completed anonymously. The South East VI
ethics committee approved the study (clinicaltrials.gov identifying
number NCT02596737). However, the ethics committee precluded
questions on age and sex to preserve anonymity. The only socio-
demographic data authorized by the ethics committee was occupa-
tion. Information about the department in which they worked was
available only after a minimum requirement of 20 responders. We
used ‘‘WittyFit’’ software to build an online questionnaire. Ques-
tionnaires were available on the Hospital intranet, website, smart-
phone, and internal computers, over a period of 2 consecutive
months. We informed healthcare workers of this survey by meet-
ings, emails, intranet, and by an explanatory note appended to
pay slips.

Instrument Survey

Maslach Burnout Inventory
MBI-Human Service Survey (MBI-HSS) is a self-adminis-

trated questionnaire for healthcare workers that assesses feelings of
emotional exhaustion, depersonalization, and personal accomplish-
ment at work.23 Internal consistency of MBI-HSS was satisfactory
with a Cronbach a coefficient higher than 0.7.23 Of the 22 items of
the Maslach Burnout inventory, nine are designed to measure
emotional exhaustion, five to reflect depersonalization, and eight
to assess personal accomplishment. All items are scored on a seven-
point Likert scale from ‘‘never’’ (zero point) to ‘‘every day’’ (six
points). There was no overall score for burnout but there was a score
for each dimension evaluated: low, moderate, or high. A high score
simultaneously in emotional exhaustion (score more than or equal to
30), depersonalization (score more than or equal to 12), and
personal accomplishment (score less than or equal to 33), that is,
a high score within the three dimensions, means a high level of
burnout. A high score in two of the three dimensions corresponds to
a moderate burnout, and a high score in one of the three dimensions
corresponds to low burnout. The burnout syndrome is present when
at least one of the three dimensions is high. No high score within the
three dimensions means no burnout, that is, the absence of high
score in emotional exhaustion, and the absence of high score in
depersonalization, and the absence of high score in personal
accomplishment.23

Job Demand-Control-Support Model
The JDCS is a self-administered questionnaire that assesses

job demand, job control, and social support. Internal consistency of
the JDCS was satisfactory, with Cronbach a coefficients higher
than 0.65.24 We used the 26 items French version of the JDCS.25

Nine items assess job demand, nine items assess job control, and
eight items assess social support. Items of JDCS are scored on a
four-point Likert-type scale, ranging from ‘‘strongly disagree’’
(one point) to ‘‘strongly agree’’ (four points). Among the 26 items,
five negative statements require reverse scoring. From the French
data, the job strain threshold is set for a demand score higher than
20 and a job control score lower than 71. These three aspects make
it possible to judge the work situation by placing employees in one
of the four categories identified by this model: passive, active, low-
strain, high-strain (job-strain). Strong psychological demand and
low decision-making latitude (‘‘tense’’ part) represent a risk situa-
tion for workers’ health.24,26 Social support is a moderator of
jobstrain; workers having a low social-support being even more
at-risk. This situation (jobstrain þ low social support) is called
isostrain. Isostrain combines job strain with having a social support
score below 24.27,28

Effort-Reward Imbalance Questionnaire
The ERI is a self-administered test assessing psychological

distress and health problems that may occur when an imbalance
exists between the efforts required by work and the rewards
received. Internal consistency was satisfactory for the three scales
of extrinsic effort, reward, and intrinsic effort, with Cronbach a
coefficients higher than 0.7.25 We used the 23-item French version
of the ERI model, which explores efforts (six items), overcommit-
ment (11 items), and rewards (six items).13 Items are scored on a
five-point Likert scale, ranging from ‘‘strongly disagree’’ (one
point) to ‘‘agree and very disturbed’’ (five points) for efforts and
rewards, and ranging from ‘‘strongly disagree’’ (one point) to
‘‘strongly agree’’ (five points) for overcommitment. An effort-
reward ratio greater than one defines workers exposed to an
imbalance between efforts and rewards,13 that predicts mental
distress and health issues.14–17

Ethical Conflicts
We included two self-reported questions about ethical con-

flict in our survey: ‘‘In my work, I have to do things that I do not
agree with on a moral level’’ and ‘‘In my work, I see decisions and
practices that go against my personal values.’’ These two items were
scored on a five-point Likert-type scale, ranging from 1 (strongly
disagree) to 5 (strongly agree). High scores reflected a situation of
high ethical conflict.

Statistics
We performed statistical analysis using Stata software, ver-

sion 15.0 (StataCorp, College Station, TX). Continuous data are
expressed as mean� standard deviation (SD); categorical data are
expressed in number (n) and percentage (%).

Distribution of continuous data was assessed using the
Shapiro-wilk test. When variables did not follow a gaussian distri-
bution, we used non-parametric mean comparisons to compare
continuous variables between groups: Mann–Whitney U tests or
Kruskal–Wallis tests were used to compare two groups or more than
two groups, respectively. We used Dunn test to perform multiple
pairwise comparisons after the Kruskal–Wallis test. We used chi-
square tests to compare categorical variables between groups. We
performed pairwise comparisons between groups using Marascuilo
tests when a difference between more than two groups was retrieved
for a categorical variable (eg, burnout combining three dimen-
sions—no, low, moderate, or high; or levels of burnout within
the three dimensions: low, moderate, or high). Marascuilo is a
2� 2 comparison tests, allowing to test which specific proportions
are different from each other after a significant overall chi-square
test. We used Spearman correlation coefficients to examine the
relationship between scores of the three burnout dimensions and the
dimensions of the Job Content Questionnaire, the effort reward-
imbalance test, and the ethical conflicts questions. We then per-
formed multivariate analyses to introduce continuous covariates
into the model. We performed multiple linear regression analysis to
assess the contribution of explanatory factor (JDCS, ERI, and
ethical conflicts as continuous variables, ie, scores for job demand,
job control, social support, efforts, rewards, and ethical conflicts) on
each dimension of burnout separately (emotional exhaustion, deper-
sonalization, and personal accomplishment as dependent variables).
We presented standardized beta coefficients (b) with 95% confi-
dence intervals (CI) and P-values for each factor. Additionally, we
quantified the risk of burnout (categorical dependent variable)
according to the categories of the JDCS and ERI models (job strain,
isostrain, effort-reward imbalance, ethical conflict as categorical
independent variables), and according to the scores for each dimen-
sion of the JDCS and ERI (job demand, job control, social support,
efforts, rewards, and ethical conflicts as continuous independent
variables). We conducted three sets of multivariate logistic
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regression analysis for each dependent variable: low, moderate, and
high burnout. We estimated relative risk with 95% CI for these
models. To calculate the relative risks of continuous independent
variables, we considered each dimension as a binary variable
(having a score greater than half).

Statistical significance was set at P< 0.05.

RESULTS
Of the 5592 healthcare workers who received a confidential

code to participate, 1189 (21.3%) completed the questionnaires. We
removed 15 medical interns who answered the survey from the
analysis because the representative rate was not reached for this
occupation. Therefore, we included 1174 participations in statistical
analyses. Of the respondents, 12.1% were physicians, pharmacists
or odontologists, 47.2% were nurses, 2.7% were midwifes, 20.5%
were caregivers or childcare assistants, 3.6% were cleaners, 4.9%
were reeducation or socio-educational workers, and 8.9% were
supervisors of caregivers, reeducation, socio-educational, or med-
ico-technical workers (Fig. 1).

Prevalence of Burnout
Among the 1174 healthcare workers who participated in the

survey, 996 fully completed the MBI. Burnout was detected in
53.1% of staff. One in five had high (5.9%) or moderate (15.5%)
burnout, one-third (31.7%) showed low burnout, and less than half
of respondents (46.9%) had no burnout. We observed high scores in
emotional exhaustion and depersonalization in 32.6% and 19.8% of
included healthcare workers, respectively, while 27.6% of partic-
ipants had low personal accomplishment (Table 1).

Differences Between Occupations

Prevalence of Burnout Combining the Three
Dimensions

Comparisons of the prevalence of burnout (categorial data)—
at least one high score in one of the three dimensions—using the
Marascuilo test demonstrated burnout was significantly higher for

physicians, nurses, caregivers, cleaners, and supervisors than reed-
ucation and socio-educational workers (P< 0.01). Moreover, burn-
out was significantly higher for cleaners than midwives (P< 0.1)
(Table 1 and Fig. 2).

Burnout Within Each Dimension

Emotional Exhaustion
Comparisons of the prevalence of high burnout in emotional

exhaustion (categorial data) using the Marascuilo test demonstrated
that emotional exhaustion was significantly higher for physicians,
nurses, caregivers, supervisors, and cleaners than for reeducation
and socio-educational workers (P< 0.01). Furthermore, emotional
exhaustion was significantly higher for caregivers and cleaners than
midwives (P< 0.05). Comparisons of the means (continuous data)
using either the Dunn test or linear regression demonstrated that
emotional exhaustion was significantly higher for physicians,
nurses, caregivers, supervisors, and cleaners than for reeducation
and socio-educational workers. (P< 0.05 for all comparisons).
Moreover, emotional exhaustion was significantly higher for care-
givers, nurses, and cleaners than for midwives (P< 0.1 using Dunn
test) (Table 1 and Fig. 3).

Depersonalization
Comparisons of the prevalence of high burnout (categorial

data) using the Marascuilo test demonstrated that depersonalization
was higher for physicians and nurses than for reeducation and socio-
educational workers (P< 0.05). Whatever test was used (Dunn, or
multivariate analyses), physicians, nurses, and caregivers exhibited
higher depersonalization than reeducation and socio-educational
workers and supervisors. Cleaners had a higher depersonalization
than supervisors (P< 0.05 for all comparisons except P< 0.1 for
supervisor’s vs cleaners) (Table 1 and Fig. 3).

Personal Accomplishment
Comparisons of the prevalence of high burnout (categorial

data) using the Marascuilo test demonstrated that personal

FIGURE 1. Flow chart. Physicians: physicians, pharmacists, odontologists. Nurses: nurses, anesthetist nurses, pediatric nurses.
Caregivers: caregivers, childcare assistants. Reeducation: other’s healthcare workers, reeducation, socio-educational. Supervisors:
supervisor caregivers, reeducation, socio-educational. Internship: internship students.
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TABLE 1. Burnout by Occupation, in Health-Care Workers

Occupations

Physician,

Pharmacist,

Odontologist Nurse Midwife

Supervisor

Healthcare

Worker

Caregiver,

Childcare

Assistant

Reeducation

Socio-Educational Cleaner

n¼ 117 n¼ 479 n¼ 29 n¼ 79 n¼ 203 n¼ 51 n¼ 35

Burnout combining the three dimensions
No burnout—n (%) 50 (42.7) 227 (47.1) 20 (69.0) 39 (39.4) 82 (40.4) 39 (76.5) 10 (28.2)
Burnout—n (%) 67 (57.3) 252 (52.9) 9 (31.0) 40 (60.6) 121 (59.6) 12 (23.5) 25 (71.8)

Low—n (%) 41 (35.0) 152 (31.5) 5 (17.2) 18 (22.8) 79 (38.9) 9 (17.6) 12 (34.4)
Moderate—n (%) 15 (12.8) 76 (16.4) 3 (10.3) 18 (22.8) 30 (14.8) 2 (3.9) 7 (20.0)
High—n (%) 11 (9.4) 24 (5.0) 1 (3.4) 4 (5.1) 12 (5.9) 1 (2.0) 6 (17.1)

Comparisons of
prevalence of
burnout (qualitative
data)
using Marascuilo test

Higher than:
- Reeducation�

Higher than:
- Reeducation�

Lower than:
- Cleanery

- Higher than:
- Reeducation
��

Lower than:
- Physician�

- Nurse�

- Caregiver��

- Cleaner��

Higher than:
- Midwifey

- Reeducation��

Burnout within each
dimension

Emotional exhaustion
Means�SD 22.8� 12.5 23.4� 12.4 20.0� 9.8 24.4� 12.8 24.2� 12.9 15.4� 11.1 24.8� 13.9
Low—n (%) 48 (38.1) 189 (37.5) 12 (38.7) 34 (36.6) 77 (35.0) 31 (56.4) 15 (37.5)
Medium—n (%) 39 (31.0) 148 (29.4) 15 (48.4) 24 (25.8) 60 (27.3) 20 (36.4) 8 (20.0)
High—n (%) 39 (31.0) 167 (33.1) 4 (12.9) 35 (37.6) 83 (37.7) 4 (7.3) 17 (42.5)

Comparisons of means
(quantitative data)—
using Dunn test

Higher than:
- Reeducation���

Higher than:
- Reeducation���

Higher than:
- Reeducation�

Lower than:
- Cleaner�

Higher than:
- Reeducation���

Higher than:
- Reeducation ��

Lower than:
- Physician���

- Nurse���

- Midwife�

- Supervisor���

- Caregiver��

- Cleaner���

Higher than:
- Reeducation���

- Midwife�

Comparisons of means
(quantitative data)
using
multivariate analysis

Higher than:
- Reeducation���

Higher than:
- Reeducation ���

Higher than:
- Nursey

- Reeducationy

Higher than:
- Reeducation ���

Higher than:
- Reeducation ���

Lower than:
- Physician���

- Nurse���

- Supervisor���

- Caregiver���

- Cleaner���

Higher than:
- Reeducation���

Comparisons of
prevalence of
high burnout
(qualitative data)
using Marascuilo test

Higher than:
- Reeducation�

Higher than:
- Reeducation��

Lower than:
- Caregiver�

Higher than:
- Reeducation��

Higher than:
- Reeducation
��

- Midwife�

Lower than:
- Physician�

- Nurse��

- Supervisor��

- Caregiver�

- Cleaner�

Higher than:
- Reeducation�

Depersonalization
Means�SD 7.4� 6.5 7.2� 6.3 5.6� 5.7 5.1� 5.8 7.0� 6.2 4.6� 4.4 7.2� 6.9
Low—n (%) 63 (48.8) 250 (48.3) 16 (53.3) 53 (61.6) 107 (47.6) 37 (66.1) 17 (44.7)
Medium—n (%) 33 (25.6) 155 (29.9) 9 (30.0) 24 (27.9) 78 (34.7) 15 (26.8) 11 (28.9)
High—n (%) 33 (25.6) 113 (21.8) 5 (16.7) 9 (10.5) 40 (17.8) 4 (7.1) 10 (26.3)

Comparisons of means
(quantitative data)—
using Dunn test

Higher than:
- Supervisor���

- Reeducation
���

Higher than:
- Supervisor���

- Reeducation��

- Lower than:
- Physician���

- Nurse���

- Caregiver��

- Cleaner�

Higher than:
- Supervisors��

- Reeducation
��

Lower than:
- Physician���

- Nurse��

- Caregiver��

- Cleanery

Higher than:
- Supervisor�

- Reeducationy

Comparisons of means
(quantitative data)
using multivariate
analysis

Higher than:
- Supervisor��

- Reeducation��

Higher than:
- Supervisor��

- Reeducation��

Lower than:
- Physician��

- Nurse��

- Caregiver�

- Cleaner�

Higher than:
- Supervisor�

- Reeducation�

Lower than:
- Physician��

- Nurse��

- Caregiver��

- Cleanery

Higher than:
- Supervisor�

- Reeducationy

Comparisons of
prevalence of high
burnout (qualitative
data) using
Marascuilo test

Higher than:
- Reeducation�

Higher than:
- Reeducation�

- - - Lower than:
- Physician�

- Nurse�

-

Personal accomplishment
Means�SD 37.6� 6.9 37.0� 7.1 39.5� 5.5 35.9� 8.7 36.7� 7.4 39.2� 6.8 30.6� 11.0
Low—n (%) 57 (46.7) 198 (39.1) 19 (61.3) 53 (61.6) 91 (42.7) 29 (55.8) 9 (25.7)
Medium—n (%) 32 (26.2) 181 (35.7) 6 (19.4) 24 (27.9) 58 (27.2) 12 (23.1) 7 (20.0)
High—n (%) 33 (27.0) 128 (25.2) 6 (19.4) 9 (10.5) 64 (30.0) 11 (21.2) 19 (54.3)
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accomplishment was significantly lower for cleaners than nurses
and reeducation and socio-educational workers (P< 0.1). However,
whatever the test used (Dunn, or multivariate analyses), cleaners
exhibited lower personal accomplishment than physicians, nurses,
midwives, supervisors, caregivers, and reeducation and socioeduca-
tional workers (P< 0.01 for all comparisons). Midwives and reed-
ucation and socioeducational workers exhibited higher personal
accomplishment than cleaners, supervisors, nurses, and caregivers

(P< 0.05 for all comparisons except P< 0.1 for midwives, vs
nurses using linear regression) (Table 1 and Fig. 3).

Predictors of Burnout—Multivariate Analyses
Although all factors were linked (burnout, JDCS, ERI, and

ethical conflict), the three main correlations (r> 0.50) were efforts
(r¼ 0.63, P< 0.0001), job demand (r¼ 0.62, P< 0.0001), and
overinvestment (r¼ 0.56, P< 0.0001), which were all linked with

FIGURE 2. Prevalence of burnout by occupation. �: P<0.05; ��: P<0.01; y: P<0.1.

TABLE 1. (Continued)

Occupations

Physician,

Pharmacist,

Odontologist Nurse Midwife

Supervisor

Healthcare

Worker

Caregiver,

Childcare

Assistant

Reeducation

Socio-Educational Cleaner

n¼ 117 n¼ 479 n¼ 29 n¼ 79 n¼ 203 n¼ 51 n¼ 35

Comparisons of means
(quantitative data)—
using Dunn test

Higher than:
- Supervisory

- Cleaner���

Lower than:
- Reeducationy

Higher than:
- Cleaner���

Lower than:
- Midwife�

- Reeducation�

Higher than:
- Nurse�

- Supervisor�

- Caregiver�

- Cleaner���

Higher than:
- Cleaner��

Lower than:
- Midwife�

- Reeducation��

Higher than:
- Cleaner���

Lower than:
- Midwife�

- Reeducation��

Higher than:
- Physiciany

- Nurse�

- Supervisor��

- Caregiver��

- Cleaner���

Lower than:
- Physician���

- Nurse���

- Midwife���

- Supervisor��

- Caregiver���

- Reeducation���

Comparisons of means
(quantitative data)
using multivariate
analysis

Higher than:
- Cleaner���

Higher than:
- Cleaner���

Lower than:
- Midwifey

- Reeducation�

Higher than:
- Nursey

- Supervisor�

- Caregiver�

- Cleaner���

Higher than:
- Cleaner���

Lower than:
- Midwife�

- Reeducation�

Higher than:
- Cleaner���

Lower than:
- Reeducation�

- Midwife�

Higher than:
- Nurse�

- Supervisor�

- Caregiver�

- Cleaner���

Lower than:
- Physician���

- Nurse���

- Midwife���

- Supervisor���

- Caregiver���

- Reeducation���

Comparisons of
prevalence of high
burnout (qualitative
data) using
Marascuilo test

- Higher than:
- Cleanery

- - - Higher than:
- Cleanery

Lower than:
- Nursey

- Reeducationy

Nurse includes surgical nurse and anesthetist nurse.
Supervisor healthcare workers are caregiver supervisors, reeducation supervisors, socio-educational supervisors, and medico-technical supervisors.
�P< 0.05.
��P< 0.01.
���P< 0.001.
yP< 0.1.
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emotional exhaustion (see (see S1 Table, http://links.lww.com/
JOM/A923). Thus, we entered all factors in the multivariate
analyses.

The two main factors explaining an increase in emotional
exhaustion were an increase in job demand (b¼ 0.39, 95% CI: 0.30
to 0.47, P< 0.001) and in overinvestment (b¼ 0.37, 95% CI: 0.29 to
0.44, P< 0.001). Other factors explaining an increase in emotional

exhaustion were extrinsic effort (b¼ 0.14, 95% CI: 0.10 to 0.18),
ethical conflict (b¼ 0.08, 95% CI: 0.04 to 0.12), and a decrease in
rewards (b¼ –0.16, 95% CI: –0.21 to –0.12) job control (b¼
–0.13, 95% CI: –0.20 to –0.05), and social support (b¼ –0.09,
95% CI: –0.16 to –0.02) (P< 0.05 for all variables) (Fig. 4).

The three main factors explaining an increase in depersonal-
ization were an increase in overinvestment (b¼ 0.20, 95% CI: 0.10

FIGURE 4. Multivariate analysis of factors influencing each dimension of burnout (emotional exhaustion, depersonalization, and
personal accomplishment). 95% CI, 95% confident intervals.

FIGURE 3. Mean score (�SE) at each dimension of burnout, by occupation. �: P<0.05; ��: P<0.01; ���: P<0.001; y: P<0.1.
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to 0.29, P< 0.001), job demand (b¼ 0.15, 95% CI: 0.04 to 0.26,
P< 0.05), and ethical conflicts (b¼ 0.14, 95% CI: 0.09 to 0.19,
P< 0.001). Other factors explaining an increase in depersonaliza-
tion were an increase in extrinsic effort (b¼ 0.04, 95% CI: 0.005 to
0.09), and a decrease in job control (b¼ –0.12, 95% CI: –0.21 to –
0.03) and rewards (b¼ –0.08, 95% CI: –0.13 to –0.02) (P< 0.05
for all variables). Social support had no significant effect on
depersonalization (Fig. 4).

The two main factors explaining an increase in personal
accomplishment were an increase in job control (b¼ 0.27, 95% CI:
0.20 to 0.35, P< 0.001), and a decrease in overinvestment (b¼ –
0.15, 95% CI: –0.22 to –0.07, P< 0.001). The other factor explain-
ing an increase in personal accomplishment was ethical conflict
(b¼ –0.04, 95% CI: –0.08 to –0.01, P< 0.05). Job demand,
extrinsic effort, rewards, and social support had no significant
effects on personal accomplishment (Fig. 4).

Levels of job demand, job control, social support, effort
reward imbalance, and ethical conflicts are described by occupa-
tions in see S2 Table, http://links.lww.com/JOM/A924.

Quantification of the Risk of Burnout
Effort reward imbalance was the main explaining factor for

burnout. We demonstrated a strong dose–response relationship
between burnout and ERI. Taking into account the absence of
burnout as a reference, an effort-reward imbalance multiplied the
risk of low burnout by 2.89 (95% CI: 2.16 to 8.35; P< 0.001), the
risk of moderate burnout by 6.80 (95% CI: 4.30 to 10.74;
P< 0.001), and the risk of high burnout by 9.95 (95% CI: 5.08
to 19.47; Fig. 5). Considering the three dimensions of ERI, overin-
vestment was the main factor explaining burnout with a strong
dose–response relationship (Fig. 6). Taking into account the
absence of burnout as a reference, overinvestment multiplied
the risk of low burnout by 4.25 (95% CI: 2.16 to 8.35,
P< 0.001), the risk of moderate burnout by 23.50 (95% CI: 8.17

to 67.41, P< 0.001), and the risk of high burnout by 22.0 (95% CI:
5.06 to 94.71, P< 0.001). There was also a dose–response rela-
tionship for effort. Taking into account the absence of burnout as a
reference effort respectively multiplied the risk of low burnout by
1.75 (95% CI: 1.27 to 2.29, P< 0.001), the risk of moderate burnout
by 2.11 (95% CI: 1.33 to 3.35, P< 0.01), and the risk of high
burnout by 3.40 (95% CI: 1.71 to 6.74, P< 0.001). There was no
dose–response relationship for rewards (Fig. 6).

Jobstrain and isostrain also showed a dose–response effect on
burnout. Taking into account the absence of burnout as a reference,
jobstrain, and isostrain respectively, multiplied the risk of low burnout
by 1.79 (95% CI: 1.20 to 2.67; P< 0.05) and 1.66 (95% CI: 1.02 to
2.72; P< 0.05), the risk of moderate burnout by 2.90 (95% CI: 1.80 to
4.67, P< 0.001) and 2.37 (95% CI: 1.35 to 4.14, P< 0.05), and the
risk of high burnout by 3.42 (95% CI: 1.81 to 6.48, P< 0.001) and
3.96 (95% CI: 1.99 to 7.90, P< 0.001) (Fig. 5). Considering the three
dimensions of JDCS, job demand was the main explaining factor for
burnout. Taking into account the absence of burnout as a reference,
job demand multiplied the risk of low burnout by 1.78 (95% CI: 0.80
to 3.95, P< 0.001), the risk of moderate burnout by 5.53 (95% CI:
1.87 to 16.37, P< 0.01), and the risk of high burnout by 3.85 (95% CI:
0.84 to 17.55, P< 0.1). There was no dose–response relationship for
job control and social support (Fig. 6).

Ethical conflict also exhibited a dose–response effect on
burnout. Taking into account the absence of burnout as a reference,
ethical conflict multiplied the risk of moderate burnout by 3.15
(95% CI: 1.83 to 5.42; P< 0.001), and the risk of high burnout by
2.79 (95% CI: 1.29 to 6.04, P< 0.01) (Fig. 6).

DISCUSSION
One of the main findings of this study was that not only

physicians and nurses but also other less studied healthcare catego-
ries are at risk of burnout, such as cleaners, who had the least
personal accomplishment. A second finding shows that

FIGURE 5. Quantification of the risk of burnout according to the categories of the JDCS and ERI models. ERI, Effort-Reward
Imbalance Model; JDCS, Job Demand-Control-Support Model.
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overinvestment was the main factor explaining an increase in
emotional exhaustion, depersonalization, and personal accomplish-
ment. Last, but not least, we also highlighted a dose–response
relationship between ERI, JDCS, and burnout.

Prevalence of Burnout in Healthcare Workers
Burnout in healthcare workers is not limited to isolated cases.

In our study, burnout was detected in half of healthcare workers
(53%). Although this seems high, it is in line with several meta-
analyses including more than 200 articles in total and demonstrating
a prevalence of burnout of over 50%.5,6 It should be noted that an
exhaustive review focusing on specific occupations (medical doc-
tors), even reported a prevalence of burnout of 67%.5 Our study is
novel because it is the first to report data on all healthcare workers
and therefore comparisons of the prevalence between studies does
not seem relevant because of the differences in the included
populations. Nevertheless, the prevalence of burnout is high and
underpins negative consequences for both workers and the
patients,29 in particular, burnout and increased physical illness.
Burnout has also been associated with cardiovascular diseases
and musculoskeletal disorders.30 Moreover, burnout may increase
intention to leave the job.31 Also, burnout increases the risk of
medical malpractice by up to six fold.32 Conversely, healthcare
workers are able to provide a higher standard of care when their
work satisfaction is high.33 The prevalence of burnout in physicians
and nurses is consistent with the results found in the literature.34

Despite the fact that we only performed a cross-sectional study,
burnout in physicians seems to have increased over time.34 Despite

the prevalence of burnout in caregivers and midwifes being poorly
studied, our results seem to agree with the results available in the
literature.35 However, it is necessary to be cautious with cross-
sectional comparisons of burnout because there are important
differences in professional status and the roles of professionals in
the healthcare systems around the world. Also, transnational differ-
ences in the perception and scoring of the MBI-items might result in
differences in the composite scores on the burnout dimensions.36

The Forgotten Healthcare Workers at Risk of
Burnout

No research has focused on the prevalence of burnout among
cleaners, supervisors, or reeducation and socio-educational health-
care workers. We demonstrated that cleaners were particularly at
risk, with the majority (71%) in a state of burnout. A lower personal
accomplishment is particularly noted. Several hypotheses can
explain theses scores. First, the occupation of hospital cleaner is
particularly physically demanding because of time pressure, eco-
nomic constraints, and heavy loads, such as patients (even if not
typically in their duties).36 Cleaners, particularly female ones,
reported using poor work postures much of the time. There is also
a discrepancy between physical capacity and the expected output of
(especially aging) women who are involved in physical jobs, which
promotes physical and mental symptoms. Moreover, a low position
in the occupational hierarchy and an over run of initial functions
could also be a source of stress in cleaners. Hierarchy influences
perception and experiences of occupational stress, as well as the
responses to it.33 In addition to cleaners, we demonstrated that a

FIGURE 6. Quantification of the risk of burnout according to levels of each dimension of JDCS and ERI. ERI, Effort-Reward
Imbalance Model; JDCS, Job Demand-Control-Support Model.

JOEM � Volume 63, Number 7, July 2021 The Forgotten Health-Care Occupations at Risk of Burnout

� 2021 American College of Occupational and Environmental Medicine e423



Copyright © 2021 American College of Occupational and Environmental Medicine. Unauthorized reproduction of this article is prohibited 

prevalence of a high level of burnout was similar in supervisors,
nurses, and caregivers. Managing a team has previously been
reported to have a high risk of burnout.37 However, supervisor
healthcare workers have putative additional causes of stress, such as
contact with patients.38 Despite reeducation and socio-educational
healthcare workers having the lowest prevalence of burnout, burnout
remained non-negligible (more than 20%). Further studies should be
carried out in order to better understand burnout and determine
better preventive strategies. The thesaurus of ‘‘Organizational,
Relational, Ethical and other Contributing Factors’’ (FOREC)
linked with the onset of mental and behavioral disorders could
be used as a basis for identifying specific prevention programs in the
workplace.39

Factors of JDCS, ERI, and Ethical Conflict
Influencing Burnout

We investigated the relationship between JDCS, ERI, ethical
conflict, and burnout. All were linked with burnout, but the ERI was
the main model predicting burnout, and was in agreement with the
literature.40 ERI was demonstrated to impact self-esteem and thus
long-term well-being, which can lead to insomnia and depression.41

ERI, unlike JDCS, is also a good predictor of mortality and somatic
diseases.15 Specifically, when looking at dimensions within each
model, we demonstrated that overinvestment was a better predictive
factor of burnout than job demand, job control, efforts—in line with
the literature—or ethical conflict, which has never been combined
with ERI and JDCS. Overinvestment is a behavior that reflects a
very high ambition to work, in combination with the need for
approval and to be esteemed.38 Overinvestment is a motivational
pattern of maladaptive coping strategies,13 adopted to handle stress-
ful situations. Stress arises when workers receive inadequate
rewards for their efforts, and overinvestment increases frustration
if reward expectancies are not met.13 This process may increase
emotional exhaustion and burnout.42 Interestingly, burnout can also
lead people to overinvest, as an inappropriate adaptation behavior,
which further increases burnout.43 In addition, overinvestment may
come from a high job demand but also from high job control. Having
the ability to control one’s own work without supervision can
promote overinvestment to maintain this freedom.44

Overinvestment can lead to addiction to work with adverse
work outcomes and health consequences. Overinvestment has also
been associated with coronary heart disease, and the level of stress
hormones such as norepinephrine and cortisol, which are linked to
anxiety and depression.45 In contrast, work engagement promotes
performance at the individual and unit levels, well-being in the
absence of disease and turnover. Thus, workers must be engaged in
their work but not overinvested, and must also perceive adequate
rewards to promote positive emotional states such as self-achieve-
ment and accomplishment, and to be protected from emotional
exhaustion, anxiety, and burnout.43

Limitations
We noted several limitations in this study. First, the percent-

age of respondents may seem low, however 20% of respondents to a
questionnaire on burnout is in line with previous literature with a
similar cross-sectional design.5,46 Moreover, we retrieved over 1000
respondents, which is a larger sample size than most studies on
burnout.5 We also have a hundred respondents among the forgotten
health-care occupations at risk of burnout (midwifes, caregivers or
childcare assistants, reeducation or socio-educational workers, and
supervisors of those categories) which seems a very large sample
size compared with the literature. We did not collect socio-demo-
graphic characteristics. Indeed, age, sex, and grade were precluded
from analyses by the ethical committee to preserve anonymity.
Despite demographics not always being related to burnout,45 several
studies demonstrated that demographics have an impact on burnout.

Middle aged people seem less at risk of burnout, with extreme ages
more at risk (less than 35 years and more than 55 years old).47 Older
workers seem particularly at risk of depersonalization and low
personal accomplishment.48 Moreover, women seem to experience
slightly higher burnout levels than men.49 The study lacks on
information and data about health outcome. The fact that we did
not assess demographics may have limited the bias of social
desirability. The bias of social desirability occurs when too many
questions are related to socio-demographic characteristics; respond-
ents may adapt answers to meet social expectations and not to be
stigmatized. Second, there is a lack of involvement of interns, with
only 7.9% of interns responding. Although our study cannot provide
reliable results regarding burnout among interns, it has been dem-
onstrated that this population is particularly at risk, with up to one
out of two interns experiencing burnout.50 Paradoxically, they may
not have responded because their workload is too heavy. This non-
response may reflect other issues for which further investigation
would be relevant. Third, we did not assess the health consequences
of burnout, such as mental and physical health. It could also have
been important considering the mounting evidence that burnout can
cause depressive conditions.51–53 We also did not assess the use of
psychotropic drugs. Indeed, some workers use psychotropic drugs to
improve their deficits in concentration, fatigue, physical exhaustion
or to treat mental health issues such as depressive symptoms or
anxiety.54 Moreover, our cross-sectional design made it difficult to
study causal relationships and this study is mono-centric, thus
preluding generalizability. Finally, the MBI subscales are not
diagnostic but are dimensional.55 Maslach herself stays away from
the idea of diagnosis. Because there are no diagnostic criteria for
burnout, unlike generalized anxiety disorder or an episode of major
depression, it is impossible to estimate the prevalence of burnout.55

However, even if there are no diagnostic criteria for burnout, there is
a huge literature base available including high-ranking journals that
used the MBI to estimate the prevalence of burnout,5 using the
definition used in our article. Moreover, in order to limit the problem
of overestimation, we consistently reported the prevalence of work-
ers with a high score in only one of the three dimensions, the
prevalence of workers with a high score in two of the three
dimension and the prevalence of workers with a high score in
the three dimensions. The use of diagnostic scales of burnout and
cut-off for burnout could be an interesting article that should be
considered for a specific methodological publication. However, we
have provided new insights into the prevalence of burnout among all
healthcare workers and allowed the most predictable variables to
be determined.

CONCLUSION
Some forgotten occupations among healthcare workers have

never previously been studied, and are particularly at risk of
burnout, such as cleaners. Overinvestment was the main factor
explaining the increase in the three dimensions of burnout. More-
over, the two major models of stress at work, effort reward-imbal-
ance, and demand control support, were highly predictive of
burnout, with strong dose–response relationships. Therefore, using
these models to assess burnout may be of benefit for developing
efficient preventive strategies.
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