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ABSTRACT
Objectives: Professional burnout is closely related to
work stress but less frequently associated with
disturbed sleep. This study determines whether job
strain and sleep disturbances are associated risk
factors of burnout among financial workers.
Design: Observational study.
Participants: 1300 employees (725 female) of a
financial company.
Primary measures: Self-reported questionnaires
(Maslach Burnout Inventory, Job Content
Questionnaire, Sleep questionnaire based on ICSD-3
classification), the Epworth sleepiness scale and the
Hospital Anxiety and Depression Scale (HADS).
Result: The prevalence of burnout was 10.2% (9.0%
moderate and 1.2% severe). 23.3% of workers were
considered with high job strain, and 93.1% had a high
level of job satisfaction. 16.8% of individuals had
insomnia and 97% reported non-restorative sleep. The
bivariate analyses demonstrate a higher risk of burnout
in participants with insomnia (OR=14.7, 95% CI 9.8 to
21.9), non-restorative sleep (OR=9.9, 95% CI 5.1 to
19.5) and anxiety (OR=10.2, 95% CI 6.8 to 15.3). High
job strain was associated with burnout (OR=1.9, 95%
CI 1.1 to 3.6). This association was not maintained
after adjustment for sleep parameters. Job satisfaction
was another independent risk factor for burnout
(OR=124, 95% CI 65 to 237).
Conclusions: In our sample of financial workers,
job strain represents a burnout risk factor only if
associated with insomnia. Insomnia can be considered
as a relevant clinical marker that should be targeted in
mental health prevention programmes at the workplace.

INTRODUCTION
It is well admitted that the word ‘professional
burnout’ refers to a psychological syndrome
arising in response to chronic emotional and
interpersonal stressors on the job. It has been
defined by its impact on three dimensions:
emotional exhaustion (EE), depersonalisation
(DP) and reduced personal accomplishment

(PA) (feelings of inefficacy).1 EE refers to the
feeling of being overextended and depleted of
one’s emotional resources. DP is characterised
by a negative, cynical and detached response
to other people, including colleagues, patients
or clients. A reduction in PA occurs when a
person feels herself or himself less competent
at work.1

Burnout at the workplace has been attribu-
ted to different factors, relative to organisa-
tional and individual factors. Regarding
organisational factors workload, effort reward
imbalance, work conflicts, diminished
resources, job insecurity and continuing rapid
organisational changes have been impli-
cated.2 3 Burnout has been also described as
failure to cope with occupational stress in
occupations requiring intensive communica-
tion and interaction with service recipients.3

Moreover, high job strain for white-collar
men (workers in ‘management, business and
financial occupations’ and in ‘professional

Strengths and limitations of this study

▪ Insomnia is strongly associated with burnout
(OR=14.7, 95% CI 9.8 to 21.9).

▪ For the first time, we showed that job strain
represents a risk factor only if coupled with
insomnia.

▪ Insomnia is a relevant clinical marker for
burnout and should be targeted in health preven-
tion programmes. Sleep monitoring can improve
clinical detection and strengthen the medical
survey of burnout, especially in high job strain
workers.

▪ The timing of the snapshot is not guaranteed to
be representative, as far as there are seasonal
variations in professional activity all along the
year.

▪ Sleep data were based on self-reports, and might
be confirmed using polysomnography.
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and related occupations’) has been recently evidenced to
increase the risk of mortality.4

Originally, the burnout symptoms were only described
in client-related occupations, but they actually resulted
from all types of work.1 Most of the recent studies that
estimate the prevalence of burnout focused on a specific
occupational group, primarily for service-related profes-
sions such as teachers, correctional officers, hotel
employees, residents or nurses.2 5–7 In addition, profes-
sional burnout appears to be highly prevalent among
medical students and practising physicians with rates
ranging from 25% to 60%.8 9 These professions are
people oriented (interactions with students, patients,
families, etc) and frequently exposed to night shifts.
Embriaco et al9 have identified three factors related to
night work in the occurrence of burnout: the number of
night shifts per month, a longer period of time from the
last non-working week, and the presence of one night
shift before the day of the survey.
Increasing evidence, based on both questionnaire data

and objective polysomnographic recordings, has under-
lined an association between the occurrence of a
burnout syndrome and the presence of past sleep disor-
ders, which may contribute to increased fatigue and
impaired restoration.10 11 Previous studies have sug-
gested that individuals with high burnout levels exhibit
poorer sleep quality. Especially women scoring high on
burnout report greater sleepiness, impaired sleep quality
and more frequent awakenings than those scoring low.12

In addition, a persistent association between burnout
and insomnia has been established.13 Findings of self-
report studies on sleep are highly correlated with object-
ive measures, such as polysomnography (PSG). A study
using polysomnographic sleep measures in young indivi-
duals with high scores of burnout found more arousals
and sleep fragmentation, more wake time and stage-1
sleep, lower sleep efficiency, less slow wave sleep and
rapid eye movement sleep, and a lower δ power density
in non-rapid eye movement sleep in participants with
burnout.11

In France, several studies had already focused on pro-
fessional burnout specifically in caregivers. Embriaco
et al9 found a high prevalence of burnout of 46.5%
among intensivists, the burnout being related to organ-
isational factors. Among French general practice trai-
nees, it was found a percentage of trainees with high
levels of EE at 16.0%, 33.8% had a high score for DP
and 38.9% had a high score for low personal accom-
plishment, and a prevalence of severe burnout of
6.5%.14 Few French studies concerned other types of
working populations such as teachers, but Vercambre
et al15 showed that burnout is highly prevalent among
teachers and broadly related to contextual covariates,
and the same findings are highlighted in managers.
The aim of the present study is first to determine the

prevalence of burnout in a specific group of financial
workers, namely high level executive white-collar
workers. The second objective was to examine whether

job strain and sleep disturbances are potential risk
factors (predictors) and/or outcomes of burnout.

METHODS
Study design and population
A cross-sectional study of employees from a large finan-
cial company in France was conducted between
September 2012 and September 2014 using both a
paper-based self-administered questionnaire and a com-
plete medical examination. During the study period, all
employees were invited to participate in this study
during their occupational medicine annual visit. A self-
administered questionnaire, which included scales on
job stressors, demographic characteristics, lifestyle, sleep
disturbance and burnout, was delivered to employees
before the medical visit. Employees who were suffering
from clinical depression were excluded from the study.
All voluntary participants working with the company

with a regular contract for at least more than 1 year were
invited to have a preventive medical visit, during which
they were required to confidentially participate in the
survey. Information notice and informed consent were
mandatory. The procedures were in accordance with the
Declaration of Helsinki and the study was approved by
the Ethical Committee of the Hôtel Dieu Hospital, Paris,
France.

Questionnaires and clinical interviews
Demographic characteristics included sex, age, marital
status, body mass index (BMI), physical activity, smoking
and alcohol habits, and job rank. These were assessed
using a self-report questionnaire. Age was classified into
four groups: 50–64 years, 40–49 years, 30–39 years and
20–29 years. Marital status was classified into three
groups: currently married, never married and divorced
or widowed. Occupation rank was classified into three
groups in regard to the management position: high
(leading and directing project), intermediate (work
under minimum supervision with limited responsibil-
ities) and low (work under immediate supervision and
assigned tasks). The job satisfaction was measured by
visual analogue scale (VAS) in the range 0–10.

Burnout
The primary outcome was the burnout syndrome. To
assess it, we used the Maslach Burnout Inventory (MBI).
The MBI is a questionnaire consisting of 22 items, dis-
tributed in three dimensions.16 The score of the partici-
pant is calculated by the sum of the points of the items
related to each of the dimensions. The validated 22-item
Maslach Burnout Inventory—Human Services Survey
was used to assess burnout in three subscales: nine items
for EE (a drained, depleted feeling arising because of
excessive psychological and emotional demands), five
items for DP (tendency to view others in an excessively
detached, impersonal manner) and eight items for
PA (a sense of competence and accomplishment).
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According to the scoring guidelines by MindGarden
(Menlo Park, California), USA), the overall score was
categorised into low, moderate and high levels of
burnout.
Burnout was considered as:
▸ Low level if EE score was <16, cynicism < 6 and pro-

fessional efficacy >37.
▸ Moderate level if EE was between 17 and 26, cynicism

between 7 and 12, and professional efficacy between
31 and 36.

▸ High level if EE was >27, cynicism >13 and profes-
sional efficacy <30.
It was widely demonstrated in a physician population

that high levels of EE and DP correlate with burnout,
whereas personal achievement is inversely proportional
to burnout.17

In our study, we defined as having burnout, respon-
dents with high levels in at least two dimensions (either
EE and/or DP, associated or not with a low personal
achievement).
In the given study, in order to analyse the internal

consistency of the three domains of the MBI (emotional
distress, DP and low professional fulfilment), the α
Cronbach coefficient was respectively 0.86 for EE, 0.71
for DP and 0.70 for PA.
In order to confirm the burnout syndrome and to

exclude clinical depression, alexithymia and other
medical conditions that could overlap with burnout,
clinical interviews were conducted by the occupational
physician during the required medical examination. It is
the physician’s discretion to assess a burnout diagnosis
because no valid differential diagnostic instrument is
available to assign burnout.

Job strain
Job strain level was calculated from job control and job
demand scores from the validated French version of the
Karasek job content questionnaire.18 Participants were
asked to answer questions about the psychosocial aspects
of their job. The response categories were a Likert-scale
ranging from 1 (strongly disagree) to 4 (strongly agree)
and were reverse-coded afterwards if necessary. For each
participant, mean response scores were calculated for
job demand items (ie, questions about whether the par-
ticipant had to work very hard, had excessive amounts of
work, conflicting demands or insufficient time) and job
control items (ie, questions about decision freedom and
learning new things at work). Scores on the job
demands scale range from 12 to 48, with higher scores
(>24) representing high demand. Scores on the job
control scale range from 24 to 96, with higher scores
representing high control (>72). A low strain job was
defined as a job with high control and low demand, a
high strain job as a job with low control and high
demand, an active job as one with high control and high
demand and a passive job as one with low control and
low demand. Social support was defined as high if the
score was higher than 23. In our study, the following

Cronbach’s α coefficients were: job demand (0.78), job
control (0.76).

Sleep disturbances
Insomnia and other sleep disorders were assessed
using a self-administered questionnaire, derived from
the ‘Sleep Disorders Questionnaire—French version’
(SDQFV). The SDQFV is a 42-item questionnaire based
on the ‘Stanford Sleep Questionnaire and Assessment of
Wakefulness’. The French version has been validated in
epidemiological studies.19 20 In our study, we used part
of the questionnaire that focused on sleep habits and
insomnia. To assess insomnia symptoms, we add ques-
tions based on reference documents, particularly
the ‘International Classification of Sleep Disorders’
(ICSD-3).21 22

Clinical reappraisal was carried out with all partici-
pants by an occupational health and sleep medicine spe-
cialist. The clinical interviews were carried out by a
structured clinical interview to establish a diagnosis of
insomnia with Diagnostic and Statistical Manual Fifth
Edition (DSM-5). The DSM-5 criteria for insomnia
include difficulty of initiating sleep, difficulty of main-
taining sleep and early morning awakening, for a period
of ≥1 month. In addition, it is a pre-requisite that sleep
disturbance significantly impairs daily function.
Severity of insomnia was divided into two groups: mod-

erate insomnia (one trouble) and severe insomnia (at
least two troubles).
Non-restorative sleep disorder was assessed separately

using the question ‘How frequently are you bothered
because your sleep is not refreshing, you don’t feel
rested even if the duration of your sleep is normal’.
Non-restorative sleep was considered present when it was
reported to occur 3 to 4 times a week or more and
lasted for at least 1 month.
Excessive sleepiness was assessed using the ‘Epworth

sleepiness scale’ (ESS).23 On the basis of the total score,
patients were classified into two subgroups of sleepiness:
no sleepiness=0–10, excessive sleepiness >10.

Mental health (depression and anxiety)
Symptom levels of depression and anxiety were assessed
by the Hospital Anxiety and Depression Scale (HADS)
consisting of seven items for each dimension.24 Answers
are coded on a four-point Likert scale (0=not at all,
3=mostly), giving rise to a total depression and anxiety
score ranging between 0 and 21 points. A >10 score is
considered as certainly symptomatic.

Statistical analysis
Statistical tests were performed using R studio
(V.0.99.175 2009–2014 RStudio, .) and significance (α
risk) was fixed at p<0.05. Continuous variables are pre-
sented as mean±SD (m±SD) and means were compared
(Burnout vs Control) using a t-test. Quantitative vari-
ables are presented as occurrence and percentage (n
(%)). A χ² test was used to test the relationship between
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dichotomous variables and a multivariate analysis used
for non-dichotomous variables. When significant, the
crude OR and its 95% CI (OR (95% CI)) were calcu-
lated. Two models were used for adjusted ORs: model 1,
in which OR was adjusted for sociodemographic para-
meters (age, weight, sex, BMI, physical activity and
smoking and alcohol habits), and model 2, in which OR
was adjusted for sociodemographic, , professional (man-
agement position) and sleep parameters (habitual sleep
time, weekend sleep time, ESS). Dependence between
quantitative variables was checked using a Pearson cor-
relation test (r ≥ 0.6 and p<0.05).

RESULTS
Subjects
About 1502 employees completed the questionnaire. We
excluded 46 employees who did not sign the informed
consent, 45 who had at least one missing response on
the questionnaires, 102 who did not met the inclusion
criteria, and nine participants with clinical depression.
Finally, a total of 1300 questionnaires (575 men and 725
women) were analysed (86.7%). The participants not

included (n=156) did not significantly differ regarding
age and demographic characteristics.

Burnout prevalence
The total prevalence of burnout in the study group was
10.2%, 9% (for moderate) and 1.2% (for severe)
burnout. The averages were respectively for EE:
24.3±9.4, DP 10.1±5.1, and 39.1±6.4 for PA. Seventy-eight
per cent (78.3%) of the participants had a moderate to
high score of EE. A high score of DP was seen for 20.1%
and a low score for 27.8% of them. About 70.2% had a
low score of PA.

Sociodemographic data and lifestyle habits
The participants were divided into 55.7% (725) female
and 44.3% (575) male aged 29.1 (±3.2) years
(table 1). Most of the participants (78%) were single,
28% were married or living with a partner people,
and about 1% were divorced. About 36.4% of them
had children. The mean BMI was 22.2±3.2 kg/m², 26
(2%) were obese and 196 (15, 1%) were overweight.
About 24.8% of the participants are current smokers
and 75.2% have never been smokers. Most of the

Table 1 Impact of sociodemographic parameters on burnout

Burnout Crude

Total N Per cent OR (95% CI)

Sex

Male 725 40 7.0 Ref.

Female 575 92 12.7 1.9 (1.3 to 2.9)*

Age (years)

<24 99 6 6.1 Ref.

24–29 745 101 13.6 2.4 (1.0 to 5.8)*

30–35 232 6 2.6 0.4 (0.1 to 1.3)

36–41 90 14 15.6 3.5 (1.0 to 7.8)*

42–47 80 5 6.3 1.2 (0.7 to 8.5)

>48 54 0 0.0

Marital status

Currently married 345 323 87.4 Ref.

Single 872 762 93.6 2.1 (1.3 to 3.4)**

Divorced/widowed 7 7 100

Body mass index (BMI/kg/m2)

Normal (<25) 1078 114 10.6 Ref.

Overweight (25–30) 196 18 9.2 0.8 (0.5 to 1.4)

Obese (>30) 26 0 0.0

Physical activity

Every day 384 18 4.7 Ref.

Every week 110 31 9.3 1.2 (0.7 to 1.7)

Every month 265 40 15.1 4.0 (1.7 to 5.3)**

Never 318 43 13.5 3.2 (1.9 to 5.3)**

Smoking habit

No 977 98 10.0 Ref.

Yes 323 34 10.5 1.1 (0.6 to 1.5)

Alcohol

Never 243 25 10.3 Ref.

Seldom 911 101 11.1 1.0 (0.7 to 1.7)

Regular 145 6 4.1 0.4 (0.2 to 1.2)

N, occurrence; OR, OR; Ref., reference; 95% CI, 95% CI.
*p<0.05, **p<0.01.
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participants (74.1%) have a physical activity (from
‘every month’ 24.8%, to ‘every day’ 35.9%), while a
third of them never practise a physical activity. More
than half of the participants in the study drink alcohol
at least once a week.
The following factors were significantly associated with

burnout: sex, age, marital status and physical activity.

Sleep and mental health
The mean sleep duration reported during the past
month was 7.12±0.84 hours (table 2). In the past week,

the mean sleep duration is 7.02±0.79 hours, and during
the weekend it increases at 8.62±1.84 hours. Seventy-six
per cent of individuals sleep more than 6 to 8 hours per
night during the week. About 2.3% are short sleepers
and sleep <6 hours per night, and 1.2% of them are
long sleepers having sleep of more than 9 hours per
night. Seventeen per cent of individuals were insom-
niacs, 52% with severe insomnia and 97% presented
with non-restorative sleep. The mean ESS was 10.3±3.5
in burnout participants versus 7.8 (p<0.01) in non-
burnout participants. HAS anxiety was 8.9±3.4 in

Table 2 Impact of sleep disorders and mental health on burnout

Burnout Crude Model 1

Total N Per cent OR (95% CI) OR (95% CI)

Insomnia DSM-5

No 1081 44 4.1 Ref. Ref.

Yes 219 88 40.2 14.7 (9.8 to 21.9)** 13.6 (9.2 to 21.1)**

Severity of insomnia

Moderate 106 49 30.5 Ref. Ref.

Severe 113 39 55.6 1.6 (0.4 to 2.1) 1.9 (0.3 to 1.0)

Type of insomnia

Difficulties of initiating sleep

No 1205 104 8.7 Ref. Ref.

Yes 95 25 26.3 3.7 (2.2 to 6.1)* 3.5 (2.0 to 5.9)*

Difficulties of maintaining sleep

No 1130 72 6.4 Ref. Ref.

Yes 170 58 34.1 7.5 (5.1 to 11.8)** 7.1 (5.0 to 11.5)**

Early morning awakening

No 1222 91 7.5 Ref. Ref.

Yes 78 41 52.6 13.7 (8.4 to 22.5)** 11.3 (6.4 to 18.5)**

Non-restorative sleep

No 1262 109 8.6 Ref. Ref.

Yes 37 18 48.6 9.9 (5.1 to 19.5)** 9.4 (4.8 to 17.5)**

Epworth sleepiness scale (ESS)

≤10 790 31 3.9 Ref. Ref.

>10 510 101 19.8 6.0 (4.0 to 9.2)* 5.4 (4.2 to 8.3)*

Habitual sleep time (hour)

<6 30 5 16.7 2.0 (0.8 to 5.5) 2.3 (1.7 to 6.5)*

6–7 270 34 12.6 1.5 (0.9 to 2.3) 1.0 (0.2 to 1.2)

7–8 730 65 8.9 Ref. Ref.

8–9 243 22 9.1 1.1 (0.6 to 1.7) 0.9 (0.5 to 1.2)

≥9 16 5 31.3 4.6 (1.4 to 14.3)* 4.1 (1.2 to 14.1)*

Difference between week and weekend sleep time (hour)

<0 30 1 3.3

0–1 210 10 4.8 Ref. Ref.

1–2 503 57 11.3 2.6 (1.3 to 5.1)* 2.7 (1.4 to 5.2)*

2–3 349 33 9.5 1.9 (1.0 to 4.3)* 2.1 (1.2 to 4.6)*

3–4 120 17 14.2 1.6 (1.5 to 7.5)* 1.8 (1.7 to 8.0)*

Mental health

Anxiety-HADS

≤10 1145 70 6.1 Ref. Ref.

>10 155 62 40.0 10.2 (6.8 to 15.3)* 9.8 (5.8 to 14.4)*

HADS-D

≤10 1244 124 10.2 Ref. Ref.

>10 56 8 14.3 1.5 (0.6 to 2.1) 1.3 (0.5 to 2.0)

Model 1, OR adjusted for sociodemographic parameters (age, weight, sex, BMI, physical activity, smoking and alcohol habits).
*p<0.05, **: p<0.01.
CI 95%, 95% CI; N, occurrence; DSM, Diagnostic and Statistical Manual; HADS-D, Hospital Anxiety and Depression Scale-Depression;
HADS-A, Hospital Anxiety and Depression Scale-Anxiety; OR, OR; Ref., reference.
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burnout versus 6.2±2.8 (p<0.01) and depression 4.4±2.7
vs 3.2±2.8 (p<0.001).
After adjusting (model 1) for demographic para-

meters (age, gender, marital status, BMI, physical activity,
smoking habit and alcohol), the following findings were
associated with burnout: insomnia (presence and all
types), non-restorative sleep, sleepiness, sleeping time
lower than 6 hours and higher than 9 hours per night,
sleep debt (sleep duration difference between weekend
and week) and anxiety.

Professional parameters
In relation to work characteristics, most of the partici-
pants (71.3%) had no management position, the man-
agers represented 6% of the study group and 21% had
an intermediate professional rank (table 3). High job
strain concerns 23.3% of the study group, low job strain
18.4% and 58.2% are passive or active job. Regarding
the job strain level, the job demand and job control
average levels were 31.6±24.7 and 75.3±26.7, respectively.
Most of the participants (77.2%) have a high level of

social support. The mean EVA score for job satisfaction
is 7.2/10 with an SD of 1.24. Most of the participants
have high job satisfaction and <7% have low job satisfac-
tion (score under 5/10).
After adjusting for demographic (model 1) plus sleep

parameters (model 2), burnout was associated with job
satisfaction only. In particular, the association between
job strain and burnout (OR=1.9, 95% CI 1.1 to 3.6) did
not persist after adjustment for demographic parameters
and sleep parameters. Moreover, the association
between social support and burnout disappeared after
adjustment for demographic (model 1) or sleep para-
meters (model 2).

Relationship between burnout and job strain with
insomnia, daytime sleepiness and mental health
parameters
Table 4 described the impact of insomnia (presence or
not), excessive sleepiness (>10), anxiety and depression
on the association between strain (high strain, active job
and passive job, with low strain serving as reference) and
burnout. It shows that the association between burnout
and high strain existed only in burnout participants
reporting insomnia (OR=3.9, 95% CI 1.2 to 8.5). Taking
into account sleepiness, anxiety or depression does not
change the relation between burnout and job strain,
described previously (table 3).

Correlation analysis between quantitative variables
Using the Pearson coefficient between quantitative vari-
ables, we show numerous significant correlations
between job strain ( job demand and job control),
burnout (the three dimensions), the difference between
weekend and week sleep time, sleepiness, anxiety and
depression parameters (table 5). The highest strain of
the relation (Pearson coefficient >0.4) was for anxiety
and depression with emotional exhaustion.
By analysing the paths between burnout, job strain

and sleep parameters, a model with only p<0.001 signifi-
cant path coefficients was produced (figure 1).

DISCUSSION
Burnout is a stress phenomenon that shows the expected
pattern of health correlates, such as headaches, gastro-
intestinal disorders, muscle tension, hypertension, cold/
influenza episodes and sleep disturbances.3 Karasek’s
job demand–control–social support model predicts that
workers with high-strain jobs, characterised by high

Table 3 Impact of professional parameters on burnout

Burnout Crude Model 1 Model 2

Total N Per cent OR (95% CI) OR (95% CI) OR (95% CI)

Management position

Low 927 91 9.8 Ref. Ref. Ref.

Intermediate 278 39 13.5 2.8 (1.0 to 2.1)* 2.2 (0.8 to 1.8) 2.2 (0.8 to 1.8)

High 81 2 2.5

Job strain

Low strain 240 16 6.6 Ref. Ref. Ref.

High strain 303 37 13.9 1.9 (1.1 to 3.6)* 1.8 (1.1 to 3.1)* 1.1 (0.6 to 2.1)

Active job 277 30 10.8 1.7 (0.9 to 3.2) 1.2 (0.7 to 1.9) 1.1 (0.5 to 1.1)

Passive Job 480 48 10.0 1.6 (0.8 to 2.8) 1.1 (0.5 to 2.1) 1.1 (0.4 to 2.1)

Social support

High (score >23) 940 79 8.4 Ref. Ref. Ref.

Low (score <23) 360 53 14.7 2.8 (1.9 to 4.1)* 1.2 (0.9 to 2.1) 1.1 (0.8 to 2.0)

Job satisfaction

High (score ≥5) 1210 55 4.5 Ref. Ref. Ref.

Low (score <5) 90 77 85.6 124 (65 to 237)** 108 (48 to 215)** 108 (48 to 215)**

Model 1, OR adjusted for sociodemographic parameters (age, weight, sex, BMI, physical activity, smoking and alcohol habits). Model 2, OR
adjusted for sociodemographic, professional (management position) and sleep parameters (habitual sleep time, weekend sleep time, ESS).
*p<0.05, **p<0.01, **p<0.001.
N, occurrence; OR, odds ratio; Ref., reference.
BMI, body mass index; ESS, Epworth sleepiness scale.
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demands in combination with little control and little
social support in the workplace, are at high risk of
disease.25 In addition, self-report studies suggest that
individuals with high burnout levels exhibit poorer sleep
quality,12 and persistent association between burnout
and insomnia has been established.13 The main result of
this study indicates that insomnia is strongly associated
with EE and DP, the two burnout-related dimensions,
while job strain represents a burnout risk factor only if
coupled with insomnia. In other words, among this
group of financial workers, insomnia can be considered
as a relevant clinical marker for burnout.

Job strain and burnout
Among the study group, the prevalence of burnout is
10.2%, (9% moderate and 1.2% severe), with 78.3% of
the participants having a moderate to high score of emo-
tional exhaustion. The burnout participants were more
exhausted and less efficient. Our results are similar to
those previously described among medical students

(10.2%),26 and lower than that reported on general
practitioners (24.1%) or medical residents (14.4%).14 27

Our population is characterised by a high level of job
strain (23.3%) concomitantly to high level of job satisfac-
tion (93.3%). The proportion of job strain participants
(23.3%) was higher than those observed in other
studies.28 29 It was equivalent to those described in the
first French national survey of a large population of
24 486 workers (around 20.0%),18 and in strictly rotating
shift workers (23.3%).30 Our results are also close to
those found among white-collar Finnish employees
(17.5% of high job strain among men and 36.2% among
women).4 In the Nyberg et al28 meta-analysis, 16.7% of
job strain was evidenced on pooled data from eight
studies comprising 47 000 men and women. In 2015,
Agbenyikey et al29 have described 12.5% of high strain
among 1429 participants from the Framingham
Offspring cohort.
Regarding sociodemographic variables in our partici-

pants group, burnout was associated primarily with the
female sex. This finding is confirmed by a previous study

Table 4 Cross relationships between burnout and job strain with (A) insomnia, (B) Epworth sleepiness scale (ESS), (C)

HADS-A (anxiety) and (D) HADS-D (depression).

Sub total

Burnout
Sub total

Burnout
Total N (%) N (%)

A Non-insomniac Insomniac

Chi2=3.5 (NS) Chi2=8.5 (p=0.03)

Low strain 240 206 9 4.3 34 7 20.5 Ref.

High strain 303 251 10 3.9 52 27 51.1 3.9 (1.2 – 8.5)*

Active job 277 218 11 5.0 59 19 32.2 1.4 (0.5 – 3.7)

Passive Job 480 407 28 5.7 73 20 27.3 1.3 (0.6 – 3.6)

B ESS≤10 ESS>10

Chi2=1.5 (NS) Chi2=4.5 (NS)

Low strain 240 158 6 3.7 82 10 12.1 Ref.

High strain 303 207 14 6.7 96 23 24.0 2.3 (1.0 – 5.1)

Active job 277 181 13 7.1 96 17 17.7 1.5 (0.7 – 3.6)

Passive Job 480 349 20 5.7 131 28 21.2 1.9 (0.9 – 4.2)

C HADS-A≤10 HADS-A>10

Chi2=2.0 (NS) Chi2=1.8 (NS)

Low strain 240 215 9 4.2 25 7 28.0
High strain 303 270 23 8.5 33 14 42.2
Active job 277 227 11 4.8 50 19 38.0
Passive Job 480 433 30 6.9 47 18 38.8

D HADS-D≤10 HADS-D>10

Chi2=1.0 (NS) Chi2=Low sample

Low strain 240 232 8 9.1 8 0 0.0
High strain 303 286 33 10.8 17 4 23.5
Active job 277 260 25 10.0 17 5 29.0
Passive Job 480 466 46 9.9 14 2 14.3
Values are occurrence or odds ratio with 95% Confidence interval (OR 95% CI).
Total is the number of subject for each job strain catégorie. Sub total is the number of subject for (A) no-insomniac and insomniac,
(B) ESS ≤10 and ESS ≥10, (C) HAD-A ≤10 or >10, (D) HADS-D ≤10 and >10.

*is p<0.05.

ESS, Epworth sleepiness scale; HADS, Hospital anxiety (A) and depression (D) scale.
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of intensivists presenting a high level of burnout,9 but
differs from other studies that have associated the male
sex with burnout in medical occupations.14 26 We also
found association with age (ie, in the age range of 24–
29 and 36–41years), marital status (higher when single)
and physical activity level (higher when virtually
sedentary).
So we found that high job strain was a predictive

factor for burnout (OR=1.9, 95% CI 1.1 to 3.6), but this
is no longer significant when the sleep parameters were
examined. Low social support is a burnout predictive
factor that is not present after adjustment with

sociodemographic and sleep variables, while low job sat-
isfaction is strongly predictive of burnout even after
adjustment. These results can also be explained by the
cut-off we used to define low job satisfaction (under 5 in
a VAS from 0 to 10). However, financial workers usually
have a high degree of professional requirement, so a low
job satisfaction may indicate a negative affectivity which
influences the relationship to stress and leads to low
coping resources. Low score of job satisfaction can also
be in correlation with DP symptoms which are mainly
negative effects. These findings are relevant in regard to
clinical assessments.

Table 5 Pearson coefficient between quantitative variables

HST

Diff.

ST ESS HADS-A HADS-D

Job

demand

Job

control EE DP PA Social support

HST 0.36** −0.09 −0.20** −0.25** 0.11* 0.11* −0.13* −0.11* 0.10* −0.32**
Diff.ST – −0.01 0.15** 0.09 −0.08 −0.12 0.13 0.08 −0.14* 0.17*

ESS – – 0.32** 0.35** 0.22** 0.01 0.38** 0.21** −0.03 −0.21**
HADS-A – – 0.50** 0.16* −0.06 0.52** 0.30** −0.09 −0.04
HADS-D – – – 0.20** −0.16** 0.54** 0.41** −0.16** −0.18*
Job demand – – – – 0.14* 0.43** 0.20** 0.20** −0.35**
Job control – – – – – −0.19** −0.12* 0.35** −0.02
EE – – – – – – 0.49** −0.09 −0.24*
DP – – – – – – – −0.09 −0.09
PA – – – – – – – – −0.11
Values are: Pearson coefficient. *p<0.01; **p<0.001.
Bold values are Pearson coefficient >0.4.
HST, habitual sleep time; Diff.ST, Difference between week and weekend sleep time; ESS, Epworth sleepiness scale; HADS-A, (anxiety);
HADS-D (depression); EE: emotional exhaustion; DP, depersonalisation; PA, personal accomplishment.

Figure 1 Relationships model with significant coefficients (p<0.001) between job strain, sleep, job satisfaction, anxiety and

burnout.
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Sleep disorders and burnout
In our study, 16.8% of the participants were insom-
niac, which is higher than Armon et al13 study, who
found 10% among 1356 healthy employees, and then
Jansson-Fröjmark et al31 study who found 12.7% in
a general population of employees individuals aged
20–60 years. In contrast, the prevalence of insomnia
is higher in two recent studies—34.3% in nurses32 and a
mean of 28.3% in civil servants.33 In white-collar employ-
ees, de Beer et al34 observed 17% ‘always’ or ‘often’
reporting sleep difficulties and 37% ‘sometimes’ report-
ing sleep difficulties. In addition, several sleep disorders
were significantly different in participants with burnout
(ie, presence of insomnia and the three types of trou-
bles), non-restorative sleep, sleepiness, sleep duration
(ie, higher than 9 hours) and sleep debt (ie, difference
in night sleep duration between the week and the
weekend from 1 hour to 4 hours). Insomnia symptoms,
like trouble falling asleep, non-restorative sleep and
early awakenings, have been reported in persons with
high burnout scores in questionnaire studies.12 35 In the
healthcare system, hospital physician burnout has been
shown to be directly related to short sleeping time.36

We found that most of the sleep disorders remained
risk factors of burnout even after adjustment with socio-
demographic variables, and sleep duration lower than
6 hours per night became significant. Significant associa-
tions were also found between anxiety and burnout
before and after sociodemographic adjustment. It was
because higher levels of depressive and anxiety symp-
toms have consistently been associated with insomnia37

that we investigated the relationship between burnout
and professional parameters after adjustment with socio-
demographic and sleep parameters including anxiety. In
a recent study of white-collar employees, de Beer et al34

observed that the treatment of depression decreases the
risk of sleep disorders and burnout.
When we investigated the impact of job strain in

burnout participants, we only found significant associ-
ation with high strain in the persons suffering of insom-
nia In addition, burnout participants were not
significantly different based on self-reported anxiety.
Our results underlined that anxiety is an independent
factor of burnout, as strengthened by the significant
positive correlation found with EE and DP (r=0.52 and
r=0.30, p<0.01 for the two).
In the results presented here on financial workers

showing a high prevalence of job strain, sleep distur-
bances are closely related to burnout, which is in agree-
ment with other cross-sectional studies.12 More recently,
Portela et al32 showed that the inclusion of low social
support combined with high demands and low job
control led to increased odds for insomnia symptoms
in a population of nurses. Prospective studies also
enlightened a relationship between burnout and
insomnia. Armon et al13 indicated that burnout
and insomnia recursively predict each other’s develop-
ment and intensification over time. In contrast,

Jansson-Fröjmark et al31 demonstrated that the link
between burnout and insomnia was not bidirectional.
These authors have conducted a longitudinal prospect-
ive study during 1 year in 1258 participants, and they
observed that insomnia increases the risk for the per-
sistence of EE (the core burnout dimension) by more
than three times. Moreover, they showed that burnout
was not related to future insomnia.
The strong relation between insomnia and burnout

could be explained by a chronic hyperarousal that might
be related to the accumulation of stress at work respon-
sible for the disturbed emotion. However, it would be
only possible to assess it by PSG (the gold standard in
the objective assessment of sleep). Since insomnia and
major depressive disorder are known to be associated
with hyperarousal,38 and instability of rapid eye move-
ment (REM) sleep,39 polysomnographic studies focused
on hyperarousal and REM sleep in burnout participants
could be useful.

Limitations
This study has several limitations. It was cross-sectional;
therefore, it was not possible to analyse the causal rela-
tionships between the variables. A prospective study is
required to demonstrate the causal relationship between
insomnia to burnout and job strain in our population of
white-collar financial employees.13 31 The timing of the
snapshot is not guaranteed to be representative, as far as
there are seasonal variations in the professional activity
all along the year. As in many studies, our sleep data
were based on self-reports. In the future, experimental
research would be interesting to objectively investigate
the inter-relationship between insomnia and burnout
and the sleep characteristics (eg, fragmentation) using
ultraminiaturised PSG as previously used by us.40

CONCLUSIONS
This study evidenced a moderate prevalence of burnout
in financial workers who are under high job strain but
with high job satisfaction. In this specific and not often
studied working population, high job strain is signifi-
cantly associated with burnout only in individuals with
insomnia. Insomnia appears to be a strong clinical
marker of burnout.
This findings suggest that (1) insomnia should be

better targeted for prevention of mental health in the
workplace, (2) it would be interesting to include the
monitoring of sleep parameters in the detection and
survey of burnout, particularly in high job strain workers
and (3) participants with high scores of burnout and
insomnia can define a subgroup at high risk of mental
disorder. Future research on other professional groups
such as physicians or the large group of medical occupa-
tions who are more prone to burnout prevalence should
be conducted in order to detect, prevent or treat sleep
disorders, particularly insomnia.
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