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Abstract: The purpose of this paper is to review the evidence estimating an impact of occupational factors on mood disorders and
suicide, and the efficacy of interventions. This review is based on literature searches using Medline and Psych INFO from 1966 to
2007 (keywords: work stress, job insecurity, job strain, shift work, violence, occupational health, mood disorders, depression, and
suicide). To establish the relationship between occupational variables and mood disorders, we focused on clinically significant
disorders rather than depressive symptoms. During the last decade, prospective epidemiological studies have suggested a predictive
association between the work environment and mood disorders. Recently, increasing numbers of clinical trials have shown favorable
effect size of intervention and suggested preferable return-on-investment results. However, low awareness and social stigma still
decrease workers access to treatment. Mental health professionals in conjunction with employers have to devise a creative system to
make the quality care being offered more accessible to employees. In addition, further outcome data is needed to evaluate the benefit
of managing mood disorders in the workplace, and to foster awareness of positive implications for employees, employers, their
families, and the society at large. In addition, the work environment, with its chemical (e.g. chemosensory factors, pollutants),
physical (e.g. lighting, noise, temperature, outdoor views and activities), biological (e.g., chronobiological factors, allergens,
infectious agents), psychological (e.g. demand-control, effort-reward balance), social (e.g. cohesiveness, support), and organizational
(e.g. leadership styles) component should meet minimal standards, and may improve with striving towards the optimum.
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INTRODUCTION

Work and love are two major domains of our lives from
which most people get satisfaction and find meaning; at
the same time these can act as life-threatening stressors.
Rapid economic change is one of the most significant
aspects of our times. Behind the curtain of world
economy globalization, the occupational environment is
delivering increasing stress, such as job insecurity,
increasing workload, and the burden of lifelong learning.
Larger proportion of employees became involved in
service- and knowledge-based industries requiring
heavy technological preparedness and mental stress. If
the pace of change exceeds the capacity of the workers
to cope, negative stress reactions can occur. These
include psychosomatic reactions (e.g. depression,
insomnia) as well as vocational consequences (e.g. job
dissatisfaction, decreased organizational commitment,
reduced job performance, and absenteeism) (1).
Negative stress reactions are not limited to the
individual worker, but also may affect the worker’s

family, and the community in which they live. More
attention is required to the psychosocial impact of both
the psychosocial work environment and physical work
environment.
It is well-known that mood disorders cause the
largest disease burden in general population and loss of
work productivity in working population (2). At least
5% of workers are affected by mood disorders. Using
the National Comorbidity Survey Replication, Kessler
and coworkers (3) reported that 1.1% of the workers
met criteria for bipolar disorder (I or II) and 6.4% for
major depressive disorder (MDD). A study of 24,000
working Canadians also reported that 4.6% met criteria
for major depressive episode (MDE) in the past year (4).
The Office of Applied Studies (OAS) of Substance
Abuse and Mental Health Services Administration
(SAMHSA) also reported that an annual average of
7.0% (10.1% for female vs. 4.7% for male) of full-time
adult workers experienced a MDE in the past year (5).
Some researchers propose that increasing work stress
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can be associated with the increasing prevalence of
depressive disorder and suicide (6-8), but whether it is
just a coincidence or the function of any causal
relationship has yet to be defined. Therefore, while the
effect of depression on functioning has received
substantial attention, we have to obtain a greater
understanding of the impact of the work environment on
mood disorders in order to prevent significant losses to
both the individual and society.
How many social resources have to be invested in
this area? Who has to take care of these problems? In
what areas do we have to intervene first? Given the
multiple potential variables proposed to be related in
this matter, we would like to clarify the terms and
concepts to answer to those questions.
CLARIFICATION OF THE DIAGNOSIS

Most of the past research has focused on psychological
distress symptoms (depression, dysphoria, and burn-out)
showing elevated rates in workers with higher job stress
(9-11). Yet solid studies on clinically significant
psychiatric disorders have not been performed until very
recently (5,7,12). There are some important differences
between subclinical symptoms and clinically significant
psychiatric disorders. On an individual level, differences
between psychological symptoms and clinical conditions
seem to be marked by symptomatic constellations,
duration of symptoms and functional impact. As
subclinical mood symptoms are by far the most common
in everyday lives of workers, it is reasonable to use those
concepts in occupational research. However, the severity
and impact on the health care system and productivity are
much more detrimental in mood disorders compared to
mood symptoms. Furthermore, treatment implications are
quite different. Subject population has to be clearly
categorized to define the amount of loss from direct
medical cost and to compare it with other conditions.
Thus, using definite diagnostic categories such as those
from the Diagnostic and Statistical Manual of Mental
Disorders (DSM) (13), although having their own
imperfections, are preferable in performing health
economics studies, such as cost-effectiveness analysis,
and cost-benefit analysis. These studies are essential to
decide how much investment is required to address a
certain problem and who has to take care of this new
social epidemic.
The community knows that work can be stressful
and cause, among other forms of distress, depressive
symptoms. Based on this empirical knowledge, we can
easily decide to put public revenue into management of
could easily conclude to put public revenue into

management of depressive symptoms. However, what
about depressive disorders? Can the working environment directly contribute to a depressive disorder that
requires intensive clinical attention and costs a lot of
money? If so, the burden is placed on the employers.
However, if the work environment can only trigger the
onset or aggravate mood disorders in a vulnerable
worker who is predisposed to get it, the burden should
belong to an individual employee. This may potentially
result in huge political and economic ramifications. In
this article, we will focus on mood “disorders” rather
than “symptoms” based on their unique health outcome
and medical concerns.
Depression can be re-classified into three forms—
MDE, depressive syndrome, and dysphoria—and
examined by their differential association with
occupational variables (6). Depressive syndrome (which
is equivalent to a subsyndromal major depression)
shows some symptoms of DSM-Ⅳ MDE criteria A, but
does not fulfill all criteria for MDE. Dysphoria signifies
having feelings of sadness or unhappiness. We differentiated previous studies according to the diagnostic
methods that were used (see table 1).
RELATIONSHIP BETWEEN THE OCCUPATIONAL
ENVIRONMENT AND MOOD DISORDERS

In general, there is a consensus that acute and chronic
life stressors can lead to psychological and physical
responses. The workplace can also make manifest latent
mood disorders, destabilize, and aggravate symptoms
and courses of mood disorders among workers. The
relationship between occupational environment and
mood disorders seems to be reciprocal, creating vicious
cycles in many cases (see figure 1). For example,
depressive episodes resulting from work-related stress
can impact vocational performance by ‘presenteeism’
(reduced work productivity while present at work) due
to decreased concentration, reduced motivation, and
decision errors, as well as ‘absenteeism’ (lost
productivity from absence, e.g. non-attendant workdays,
arriving late or leaving earlier than usual). Negative
feedback from the organization, decreased self-esteem,
and reduced salary may follow and add on the stress
level of depressed workers. If these impacts persist or
get worse, more serious mental health outcomes, such as
chronic disability and suicide attempt, as well as
vocational consequences including repeated job loss can
happen. Unemployment and job loss have been
consistently reported to elevate the risk for depression to
raise the risk for depression and suicide attempt,
especially in young workers (14-15).
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Table 1. Diagnostic Methods for Three Levels of Conditions Related with Mood Disorder
Psychological WellBeing

Symptoms

Self-rating scale

Self-rating scale

•

•

General Health
Questionnaire (GHQ)

•
•
•
•

The Center for Epidemiological
Studies-Depression (CES-D)
Beck Depression Inventory
(BDI)
Hamilton Rating Scale for
Depression (HAM-D)
The Profile of Mood States
(POMS)
Zung Self-Rating Depression
Scale (ZDS)

Disorder
Clinical diagnosis with/without structured
interview
• Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSMIV)
• National Institute of Mental Health
Diagnostic Interview Schedule (DIS)
• Structured Clinical Interview for DSM
Disorders (SCID)
• The World Health Organization’s
Composite International Diagnostic
Interview (CIDI)

Fig. 1: A Model of Occupational Stressors and Mood Disorder. Absenteeism: sickness absence, early leaving, late arrival;
Presenteeism: reduced performance while present at work; MDD: Major Depressive Disorder; PTSD: Post-traumatic Stress
Disorder; CVD: Cardiovascular Disorder
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Methodological limitations can cause controversies
in assessing the relationship between work stress and
mood disorders. Self-report method can influence a
reporting bias, as common perceptual set influences the
reporting of both the ‘causal’ and ‘outcome’ variables.
In addition to acute loss of income and overall
socioeconomic status, overwhelming financial stress,
inability to support oneself and one’s dependants,
narcissistic frustration at unwanted change in career can
contribute to the association between job loss, or being
demoted, and depression (16). The effects of low
occupational status can be confounding variables
intermingled with the effects of work stress (11).
Childhood depression can increase the risk for
psychiatric disorders in adulthood, which can lead to
more stressful jobs (17). Moreover, having a personality
disorder comorbid with mood disorders may increase
troubles at work, which could elevate work stress. As
randomized studies are not feasible in this domain, large
scale longitudinal cohort studies are necessary to
understand the direction of causality.
However, we can keep in mind that the workplace
can function as a secure base for promoting mental
health. It is desirable to focus on how to get rid of any
potential risk rather than who is most responsible for it.
Many workers spend more time at work than at home
when they are awake. Therefore, it is quite reasonable to
manage their health problems at the workplace,
regardless of the cause.
ARE CERTAIN OCCUPATIONS MORE DANGEROUS?

From the public health perspective, it is very important
to define the risk for mood disorders by occupational
categories. This is also important with regard to
workers’ mental health claims and compensation issues.
We have to explore and target the “dangerous trades” to
establish priorities in policy making and to set up an
effective primary intervention system (18).
Many studies have established a connection
between specific occupations and depressive symptoms
(5,8,19). Some professions and their occupational
characteristics are suggested to have association with
diagnosable mood disorders and suicide. Employment
in human service occupations (e.g. health care,
education, and social work) is consistently reported to
display high risk for mood disorders (20). Some
occupations (e.g. lawyers, dentists, artists, machinists,
auto mechanics, and carpenters) are suggested to have
higher risk for suicide, while others (e.g. clerks,
elementary school teachers, and cooks) are reported to
have lower risk (8). SAMHSA’s recent report (5) also

demonstrates that the rate of depression varies by
occupation and industry. Among the 21 major
occupational categories, the personal care and service
occupations (10.8%) followed by the food preparation
and serving related occupations (10.3%) recorded the
highest. Engineering, architecture and surveying (4.3%),
life, physical, and social science (4.4%), and installation, maintenance, and repair (4.4%) recorded the
lowest rates of the past year MDE.
It is not yet clear whether the alleged risk of certain
occupations is due to the occupational stressors
associated with them or due to the sociodemographic
factors of the workers in those occupations (21).
However, poor work conditions (e.g. physicochemical
environment, shift work, jet lag, long working hours)
and high job stress (e.g. high demand with low control,
insufficient reward) are suggested to be the common
cause of risk in some occupations in many studies
(7,12,22). For example, excessive exposure to
occupational toxicants, irritants, odors, extremely hot or
cold temperature, and severe noise, as well as
inadequate lighting can contribute to the poor response
to treatment of and exacerbation of psychiatric
conditions, including mood disorders.

CHEMICAL ENVIRONMENT

Acute and toxic exposure can definitely lead to organic
brain damage with cognitive and behavioral impairment. Chronic exposure to low-to-moderate dose can
cause anxiety and mood disturbances (23). Specifically,
lead exposure with increased blood lead level can
contribute to depression and anxiety (24-25). One study
has found that even low levels of lead exposure can
overstimulate protein kinase C (26) which is involved in
dysregulation of affect and behavior, which can be a
feature of many psychiatric disorders including bipolar
disorder. Exposure to lead can act as a stressor to people
who are genetically predisposed to mood disorders.
Neurotoxic levels of organic mercury can also contribute
to the high prevalence of depression and anxiety among
chemical workers after acute exposure, as well as during
chronic exposure to high levels (27-28).
Organophosphate (OP) pesticides are widely used
in agriculture. They are rapidly absorbed and exert their
toxic effects. Acute and moderate OP poisoning has
been reported to induce depression, anxiety, and
irritability (29,30). Beseler and his colleagues reported
nearly 6 times risk for depression after OP pesticides
poisoning among farmer applicators. They also reported
the increased odds of having depression (odds ratio
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(OR) = 3.26; 95% confidence interval (CI) 0.91-1.31) in
the presence of a history of pesticide poisoning among
farm women who are not themselves applicators (3132). In the United Kingdom, there have been social
debates on the effects of sheep dip on farmers’
depression and suicide. Sheep dip is a kind of OP
compound that is used to protect sheep from external
infestation. Anecdotally, the use of sheep dip has been
linked with a flu-like syndrome, such as headache, limb
pains, fatigability, sleep disturbance, poor concentration,
mood change, and suicidal thoughts (31,33). However,
the long-term health effects of long-term, low-level
exposure are not clear. Some researchers report a
probable association between chronic low-dose exposure
and depression (31), but others suggest that this relation
is only temporary, nonspecific, and involves psychological rather than biological mechanisms (33-34).
Exposure to organic solvents has been consistently
reported to be associated with depression (35,36). Rayon
manufacturing workers can suffer depression as well as
other neurological disturbances due to chronic exposure
to carbon disulfide (37). Prevalence of mood and anxiety
disorders is significantly higher among workers who used
organic solvents (22). Chronic low-level exposure to
substances in modern ordinary environment can also
cause mood disturbances with many somatic complaints,
so called “idiopathic environ-mental intolerance” or
“multiple chemical sensitivity” (MCS), which involve
mood symptoms and syndromes (38).
Odors can also alter mood, cognition, and behavior.
Some kinds of odors can elevate the level of mood and
activity, while aversive odors can make depressive
patients more depressed. For example, exposure to
pleasant odors elevate mood both in healthy adults (39)
and in depressed patients with seasonal affective
disorder (SAD) winter type (40), who have been
reported to have a greater olfactory acuity than control
subjects (41). Olfactory neurons are only two synapses
away from the amygdala, which is known to be a part of
the neuronal circuitry of anxiety and depression, and
can be activated by olfactory aversive stimuli (42).
Workers can be exposed to various levels of odors,
aromas, and irritants at the workplace. For example,
workers in the swine industry or at slaughter houses can
be exposed to extreme pungent odors for a long period.
On the other hand, excessive odors of any hedonic
valence can be difficult to bear and fragrances can also
act as irritants when present in very intense
concentrations. People who are more sensitive to
odorants than others can suffer from MCS (43). It is
important to note that some chemicals may cause
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irritation at levels below which their odor can be
detected. Therefore, setting occupational exposure
limits (OELs) for odorous or irritating chemicals is
needed to promote safety at work (44). Positive
environmental interventions using odors to improve
mood are difficult, except in relatively confined work
spaces that allow individualized approaches, as people’s
individual sensitivities, preferences, and behavioral
effects vary. We strongly believe that affecting even a
few negatively to affect many positively is not an
ethically acceptable approach for an occupational
environmental consultant.
PHYSICAL ENVIRONMENT

In humans, light has potent biological and therapeutic
effects. Light also suppresses melatonin secretion (45),
modulate the release of serotonin (46), shifts the
circadian rhythms according to a phase response curve
(47) and is necessary to synchronize circadian rhythms
in humans (48). Bright light and the deprivation of it
can affect the internal biological clock, sleeping
patterns, and energy levels (49). Sensitive individuals
may notice changes in their mood associated with the
doses of sunlight exposure, such that they may feel
gloomy during long stretches of cloudy winter days and
experience mood improvement on sunny summer days.
Poor lighting conditions at work represent a factor
that may be conducive to depression, especially in
patients with syndromal or subsyndromal SAD, which
together reach 15% to 20% prevalence at temperate
latitudes (50). Prolonged reduction of exposure to light
in winter can affect the mood status of an individual
vulnerable to seasonal changes or who already has spent
too much time indoors. Especially for, but not confined
to, this population, bright lighting at the workplace can
improve mood status of workers. Bright light therapy is
supported by the American Psychiatric Association for
the treatment of patients with major depression (51), as
it has demonstrated its effectiveness not only for SAD
but also as an adjunct in MDD or dysthymia with
seasonal exacerbations. Bright light might be also
beneficial for mood in healthy people (49). Beyond
usage of an artificial light treatment device, it is
important to mention that in one study of patients with
SAD, a one hour walk outside each day for one week
significantly reduced depressive symptoms, with no
significant relapse after withdrawal. The response rate
of 65% was similar to the results of previous studies
with bright light treatment by the same group (52). In
general, increasing outdoor activities on weekends,
being exposed to morning light during winter, and
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taking outdoor breaks can be recommended to workers.
With a consideration for a personalized space, a location
near a window would be strongly recommended for
individuals with SAD. In the absence of a window,
workers with SAD should be encouraged to use a light
treatment device close to their workspace during the fall
and winter. Obviously, for those individuals, the treatment should be supervised by a qualified professional.
Temperature conditions, as well as humidity and air
flow, which greatly affect thermoregulation, of outdoor
and indoor work are also important for patients with
mood disorders, as thermoregulatory neurotransmitters
and neurotransmitters of mood regulation overlap and
weather and individual mood may be related (53).
Exposure to heat was suggested to be a triggering
mechanism in vulnerable individuals of summer SAD, a
condition characterized by depression during the
summer and spontaneous remission in the fall (54). This
would suggest that air conditioning may be an important
preventive intervention for these individuals, but recent
research failed to confirm this hypothesis. In Romania, a
country with hot summers and low availability of air
conditioners, contrary to the authors’ hypothesis, those
who possess an air conditioner had a higher, rather than
a lower, rate of summer SAD (55). Hot temperatures
can also be associated with increased perspiration,
dehydration, and increased toxicity risks from psychotropic medications used in mood disorders.
Exposure to noise is an important stressor and
predicts irritability, somatic complaints, anxiety, and
depression (56). Although intense noise is difficult to
bear for practically anyone, even mild or intermittent
noise may affect certain vulnerable subjects with “noise
annoyance” (the emotional reaction to noise at
exposure). Noise annoyance is associated with “noise
sensitivity” (the physiological reaction to noise), an
individual trait quite stable over time which may predict
depression (57).
BIOLOGICAL FACTORS

In a routine working environment, infectious agents,
pollutants containing endotoxins of bacterial origin, and
aeroallergens are commonly encountered. As upper
respiratory infections have a very high incidence,
allergies have a very high prevalence (58). Changes in
allergic symptom severity correlate with changes in
depression symptom severity in patients with mood
disorders who are exposed to environmental peaks in
aeroallergens (59). Additionally, the induction of
inflammation in the upper airway results in increased
cytokine gene expression in the brain and depression-

like behaviors in laboratory animals (60). Therefore,
efforts to reduce exposure to viruses, pollutants,
allergens, and bacteria cannot be overemphasized.
SHIFTWORK AND JET LAG

Sleep disturbance is a very important risk factor for
depression, bipolar disorder, and suicidality (61-62).
Sleep impairment can be a common factor in mood
disorders that could be aggravated by work environments
either as sacrificed duration of sleep to catch up with
work or as a consequence of mood disorders. Modern
society is by and large sleep-deprived. In addition to
impaired sleep, the timing of sleep and activity is
essential for both performance and well being. Let’s
look around us. Doctors, nurses, police, emergency
services, gasoline stations, pharmacies, grocery stores
and many others work on a 24-hour schedule. On
interstate highways, huge tractor trailers are driving
mainly at night to avoid roadblocks related to rush
hours, and train and airport operators work many night
hours.
Shift work is suggested to increase the risk of
developing or aggravating mood disorders at least in
vulnerable individuals (63). High incidence of MDD
was observed during and after shift work experience and
this risk is associated with the duration of exposure (64).
Some researchers deny direct effect of night shift on
mood disorders and suggest that job characteristics or
other organizational factors are related to the association
between them (65-66). Further examination of these
issues is needed with improved research designs,
including consideration of particular shift-work rotation
schedules.
The treatment of shift-work sleep disorders involves
institutional, micro-environmental, and individual
approaches. Institutional intervention includes the shift
protocol and the occasional medication focusing on
circadian rhythm sleep disorder, jet lag type. Microenvironmental intervention includes the lighting and
rest/nap schedule at work. An individual approach
includes informed allocation of time and timing for
personal needs vs. work and scheduling sleep and wake.
Factors to promote sleep and wake at adverse timing
includes bright light, avoidance of light, and wake
promoting agents in more severe or refractory cases.
The treatment and prevention of jet lag includes
elaborated schedules of light exposure and avoidance,
approximating “portable microclimates” to promote
sleep in adverse conditions, timed administration of
melatonin, and sleep-promoting or wake-promoting
pharmacological agents. The use of bright light to
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alleviate mood disturbances associated with shift work
needs extensive empirical testing (63). The in-depth
discussion of these interventions is beyond the scope of
this article. However, shift work and jet lag should
always be a consideration for clinicians treating patients
with recurrent mood disorders, or at risk for suicide. In
certain cases of high risk (e.g. bipolar I disorder), the
physician should advocate medical leave or even
vocational change.
PSYCHOLOGICAL WORK
MOOD DISORDERS

ENVIRONMENT

AND

There are established correlations between a high level
of occupational stress and a wide range of mental health
problems (7). Recently, several longitudinal studies
reported the important role of psychological work stress
in developing clinically diagnosed mood disorders. An
epidemiologic study revealed that work stress can be an
independent risk factor for the development of MDE
(67). Workers presenting scores of work stress above
the 75th percentile had an elevated risk for MDE (7.1%)
and work stress was significantly associated with the
risk for MDE in multivariate analysis (OR = 2.35, 95%
CI 1.54-3.77). In addition, high job demands (excessive
workload, extreme time pressures) increased the risk for
MDD or generalized anxiety disorder (GAD) twofold
and in previously healthy young workers were associated
with the onset of new MDD and GAD (7). Among
vulnerable individuals, however, work stress may play
only an additive role in the manifestation of a preexistent condition, e.g, a chronic pain condition (68).
Two models have long been proposed to explain the
job characteristics and health implications of work
stress; the Demand-Control (DC) model by Karasek (69)
and the Effort-Reward Imbalance (ERI) model by
Siegrist (70). Some studies have reported that both low
control and ERI at work are both associated with
depressive symptoms (71).
The DC model is based on the very simplified
assumption that the characteristics of the job itself,
rather than the perception of an individual worker,
induce job strain that can predict a broad range of health
and behavioral outcomes (69). This model characterizes
the job according to the combination of two basic
dimensions: job demand and control. Control, or
decision latitude, includes the two factors of skill use
and decision authority. According to this model, “high
strain”—a combination of high demand and low control
—at work will lead to psychological stress, which can
eventually lead to chronic disease, including depression
(34). Lack of control, in particular, is a relatively
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consistent predictor of depression (72,73). Overall, the
proportion of variance in depression explained by job
strain factors varies from approximately 10% to 50%,
with a wide percentage margin, due to the difference in
measures used (11).
The ERI model is based on the broader concept of
the job, including work role, and reflects the individual
worker’s emotional needs and characteristics. This model
proposes that insufficient reward (income, esteem, and
occupational status control) compared to workers’ effort
(demands and obligations) can lead to adverse health
effects. Most studies using Siegrist's ERI questionnaire
suggest a positive relation between ERI and depression
(71,74). An extensive review of the ERI model concludes
that employees working in a high-effort, low-reward
situation had a significantly elevated risk for psychosomatic symptoms, including depression (75).
As these two models have societal perspectives as
well as medical perspectives, most studies using these
two models have discussed general symptoms rather
than clinical disorders. However, a series of recent
reports demonstrated that these models can be validly
applied to clinically diagnosed mood disorders (4,6).
SOCIAL ENVIRONMENT AT WORK

Every worker has relationships with others, whether
these are supportive, neutral, or full of conflicts. The
social environment at work can predict the prevalence
and severity of depression in most occupational groups.
The level of social support can modulate the effect of
work stress on depression (72). Karasek’s DC model is
extended to include the degree of social support and
thus becomes the Demand-Control-Support model (76).
A “socially isolated” status means neither supportive
co-workers nor supervisors present. On the other hand,
too much interaction with others can be also
troublesome (77). Interpersonal conflicts at work
predicted an increased risk for psychiatric morbidity.
Violence, threatening, bullying, and sexual harassment
can be some of the most severe cases of stress from
other workers. Employment in occupations involving
exposure to work-related threats and violence is a strong
risk factor for depression and stress-related disorders in
both genders (78).
Recently, a group of European researchers raised
the concept of “justice at work” to represent the
organizational climate and social relations (79,80). The
components of “justice at work” are consistent and
sufficient information from the line manager, the line
manager’s listening to problems about work and praise,
as well as the absence of unfair criticism. The relevant
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research suggests that employees who perceive that they
are treated unfairly by their supervisors are at increased
risk of poor mental health. In addition, workplace
bullying is a significant risk factor for incident
depression in employees. On the other hand, an increase
in fair treatment reduces the risk of mental health
problems (80).
POTENTIAL MECHANISMS

We can assume biological, psychological, psychosomatic, and behavioral mechanisms contribute to the
influence of work stress on the risk for mood disorders.
While the effects of the discussed physicochemical
factors pertinent to the work environment have multiple
mechanisms, which would require a discussion with a
length which will surpass the scope of this article, we
focus here only on the effects of social and
psychological factors associated with work. Any intense
or sustained stress elevates corticosteroids, and persistently elevated corticosteroids can directly affect brain
structure (81) and can induce down-regulation of the
glucocorticoid receptors, thereby impairing affect
regulation (82). Rydmark (83) reported that the cortisol
response to corticotropin-releasing hormone (CRH)
showed significantly dampened response in patients
with job-stress related depression. However, prefrontocortical and hippocampal volumes were not changed.
This contrasts to what has been described in MDD and
suggests the difference between endogenous depression
and reactive depression due to environmental change.
High job demands and lack of decision latitude implies
an inability to influence one’s own condition and may
induce feelings of helplessness and hopelessness. If this
continues for a long time, an individual can be
conditioned to “learned helplessness”, which is a well
known psychological cause and manifestation of
depression. Work stress can result in psychosomatic
symptoms, such as fatigue, sleep disturbance, and
concentration difficulty, all of which can be both
symptoms and risk factors for mood disorders. Finally,
behavioral difficulties, such as inability to engage in
leisure activities and to maintain strong social networks,
can lead to mood disorders (76).
GENDER IMPLICATIONS

Certain work related risk factors and triggers for mood
disorders and suicide are different in men and women.
For example, a recent Canadian survey showed that men
with high strain jobs and women with low decision
authority had elevated odds of incident depression,
while lack of social support was related to depression in

both gender. This result may reflect the difference in the
types of jobs held, as many women tend to take lessstrained jobs to balance work and family (4).
The fact that women are absent from work more
often than men is a very often reported finding (84), but
there is very limited explanation as to why this is so
(85). An often suggested explanation is that women’s
high rates of absence are related to them bearing the
majority of the load in childcare and family
responsibilities. However, despite the face validity of
this “double burden” (childcare and work) hypothesis, it
is not supported empirically (85). In fact, more recently,
it appears that there is no difference between
absenteeism for childcare reasons between men and
women. Also, having more children is a factor reducing
rather than increasing absenteeism in women (86). In
fact, women with multiple roles have better health,
stronger relationships, and less depression (87). As
such, one very likely explanation for an increased
absenteeism in women is their poorer health, including
physical symptoms, insomnia, migraine headaches, and
depression (88). It is well known that depression and
anxiety disorders are more prevalent in women. Many
biological, psychological and social factors have been
proposed to explain this difference in prevalence.
Among occupational factors which could add to a
potential increased vulnerability of women to
depressogenic factors, we mention implicit and explicit
work discrimination, such as lower salaries, more
difficult promotion, and an increased risk to be bullied
or harassed.
With regard to suicide, it is well known that women
attempt suicide more often, often with overdoses, but
that men commit suicide more often. However, certain
occupational considerations may increase the risk of
completed suicide in women, such as availability of
lethal poisons, or professional knowledge to use them to
lethal ends. For instance, older generation pesticides,
more lethal in overdose, are responsible for the greater
rate of suicide completion in women than in men in
China as compared to the rest of the world (89,90). In
the hands of doctors and nurses, means of selfpoisoning, which otherwise would result only in suicide
attempt, result in suicide completions because of
professional knowledge to use them “more effectively”
and increased access to lethal doses (91).
JOB INSECURITY AND UNEMPLOYMENT

There is no guarantee that high-caliber professionals or
the most profitable company of this year will survive
some years later. Tougher competition, organizational
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restructuring, and abrupt lay-offs can cause negative
affect, such as feelings of insecurity, inferiority, and
uncertainty about the future. Job loss can damage one’s
self-esteem and cause feelings of helplessness that can
continue for some years. Job loss and unemployment can
trigger the chain of adversity: financial and relational
strain, being trapped in worries of another job loss, and
loss of personal control, and these can lead to depression
and even suicide (92-93). Suicide risk is strongly
associated with unemployment, lack of job security, and
sickness-related absence from work especially in male
subjects (94-95).
On the other hand, some jobs might be as bad for
mental health as unemployed status. The unemployed
reported worse health when compared to all employees,
but poor quality jobs (i.e. those featuring high job
insecurity, low marketability, and high job strain) were
also associated with worse health when compared with
jobs with fewer or no stressors. And ‘bad’ jobs with
combined psychosocial stressors were as bad for one’s
health as having no job at all (14). Nonstandard
employment, such as part-time work, temporary work,
and daily work, were shown to lead to increased
depression and suicidal ideation (96).
WORK-RELATED SUICIDE

Workplace suicide is the most severe outcome of mental
health problems at the workplace. Whether it is
associated with work-related stress (e.g. karo jisatsu suicide from overwork) or just takes place at the
victim’s workplace (e.g. on-the-job suicide), it signifies
detrimental loss to the victim and his/her family members,
colleagues, and the workplace as a whole.
Certain occupations have more suicide risk than
others. The data from the Bureau of Labor Statistics
(BLS) Census of Fatal Occupational Injuries (CFOI)
indicated the highest relative risk (RR) of on-the-job
suicide among police and detectives in public service
(RR 6.99) and workers in military occupation (RR 5.39)
(97). Access to lethal weapons can be an occupationspecific risk factor for suicide in the police and military
personnel (98), as well as accessibility and knowledgeable use of poisons increases the risk of overdose
suicide in medical personnel (91). Total number of
workplace suicide victims was the highest in managerial
and professional specialty occupations. On-the-job
suicide may not be related to work-related issues or
exposures, but this result can be applied to devise
suicide prevention strategies for professions at risk.
Severe work stress can be an important risk factor
for suicide, especially when combined with individual
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characteristics and poor social support (15,94). A
prospective study investigated the association between
psychosocial job characteristics and the risk for
completed suicide among Japanese male workers. The
result showed that low control at work increased the
suicidal risk more than fourfold (99). A psychological
autopsy also showed that most of the suicide victims
had suffered from low social support, high
psychological demand, low decision latitude, and long
working hours (100). Even though half of them saw a
general practitioner because of unspecified somatic
complaints, none of them had a psychiatric consultation
and effective treatment of job stress or depression.
This result calls for appropriate countermeasures,
including job redesign aimed at increasing worker’s
control and psychiatric quality care to treat workers
under stress. Systemic interventions to increase awareness and destigmatize mental health, and regular
monitoring for high-risk populations are also in urgent
need. Listing telephone numbers with suicide crisis
hotlines in every directory, with confidential telephone
calls and the availability of referral networks are
expected to contribute to a reduction of work-related
suicides. Reducing access to suicide means, such as
high places from which one can jump, firearm policies,
ceilings fixtures that would not be able to support a
human body in case of hanging, and work flows that
encourage human contact and reporting concerns to a
supervisor immediately might be beneficial. Identifying
temporal windows of possible increased risk, such as
recent hire, being demoted or promoted, being transferred, being laid-off, and offering free counseling may
also represent positive steps.
TOWARD THE HAPPIER, HEALTHIER, AND MORE
PRODUCTIVE WORKPLACE

As the occupational factors involved in mood disorders
are various and complicated, interventions can be
devised at multiple levels of approaches. Interventions
can be classified into individual approaches and
organizational approaches. Individual approaches can
include traditional psychiatric/psychological interventions
in a clinical setting, such as cognitive-behavioral treatment and pharmacotherapy. Stress reduction programs,
such as teaching effective coping skills and relaxation
techniques, may help workers to manage work stress
better and reduce their risk of depression (101). An
extensive review reported a moderate effect from
cognitive-behavioral interventions and multimodal
interventions, and a small effect from relaxation
techniques (102). Pharmacotherapy with psychiatric
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quality care to the clinical population has consistently
proven the cost-effectiveness and cost-benefit to both
employers and employees (103,104). However, some
investigators are quite skeptical towards the long-term
benefits of these individual approaches, because they
usually will not change the root cause.
The organizational approach focuses on an
assessment of hazardous work conditions and a
mobilization of organizational resources to support
workers’ mental health. Though this could be
theoretically ideal, the feasibility requires testing. It is
very difficult to tell which specific occupational factors
contribute to the development and/or worsening of
mood disorders. It is also more difficult for an
individual worker to change the nature of his workplace
and occupation. Only a few reports showed the efficacy
of the organizational approach towards general
symptoms (105). The authors could not find such a
report on clinically diagnosed psychiatric disorders.
The irony that some workers can do even more
harm to the organization while present at work suggests
the need of more active intervention at the organizational level. For example, more and more executives are
affected by stress from an unpredictable economy,
increasing responsibility, and pressure to keep up profitability. If some executives have a vulnerability to, or
already suffer from mood disorders, work stress may
wreak more havoc on his or her mental health over time.
Emotionally unstable executives can cause disturbances
in the company and make an irrevocable loss to the
whole organization. It is quite clear that they had better
take a few weeks leave, make more personal time, and
take proper evaluation and management to get back to
normal performance level. It is beneficial both for the
individual and for the organization to develop a more
accessible system that can provide practical solutions
with timely referral to professional care. At some point
of treatment, psychiatrists and other health professionals
can recommend that the worker take a leave of absence.
Educational efforts have to take place at the level of the
organization to help the management keep in mind the
greater negative effects of presenteeism as compared to
absenteeism on the organization as a whole.
We should not wait until workers become aged and
suffer from chronic problems. Rather, long-term intervention must be started from young adulthood or even
adolescence. Significant numbers of new cases of
depression can be attributable to work stress and
younger workers with depression are suffering from
even more severe absenteeism (106). Adequate
interventions can significantly improve employment

outcomes and reduce workplace conflicts in depressed
employed persons (107).
Preventing and managing mood disorders among
workers is a vital issue for employers. Organizational
concern and effort can save money while creating a
healthier, happier, and more productive workplace. If a
worker in the service industry is not happy by any
means, he or she cannot smile at the customers, cannot
be kind enough, can ruin the relationship with them, and
cannot keep the sales record as a result. If a researcher
in the information technology industry is not emotionally
healthy, then his ability to generate creative, relevant,
and testable ideas will fade out and thus he cannot be
productive.
What, in our opinion, is an ideal work environment
for the workers with mood disorders? We summarize
the requirements for the optimal ‘mood-friendly’ and
thus more productive workplace in table 2. Considering
the enormous impact of mood status on the performance
level, more comprehensive professional consultation
service, requiring medical, psychological, and organizational knowledge and experience, is urgently needed.
This discipline could be called ‘thymo-ecology’, focused
on optimizing affective status of workers by
manipulating various environmental conditions, both at
an individual and an organizational level. Psychiatrists
with occupational or organizational experience and
occupational physicians with proper psychological
training can be candidates for this new professional
area. For example, shorter working hours, monitoring
the environmental risks on mood status, using noise
canceling headphones, allowing one to take outdoor
walks or naps (in a ‘nap space’) during the workday,
access to a window based on vulnerabilities, and
managing behavioral risks are several examples of
recommendations from a ‘thymo-ecologically’ minded
occupational consultant.
CONCLUSION

Mood disorders are closely related to the occupational
environment. Depressive disorders cause more severe
functional impairment than any other illness; suicides
cause explosive loss. These losses are not confined to
the individuals they directly affect, but are substantial
for our society at large. However, the government and
companies have little awareness of and, thus, limited
investment in them. Considering the robust evidence
proving efficacy of treatment for depression, the
investment and unprejudiced attention of employers
would be very helpful to their employees' mental health
and business productivity. These efforts are expected to
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Table 2. Checklist for an ideal work environment

Common requirements
•
To make an optimal environment as an organizational priority
•
Make an organization policy to promote happier and healthier workplace environment
•
Organize acting committee, perform regular check-up, and implement solutions
•
Accessible management system that is linked to professional care
•
Provide employee assistance programs (EAPs) and outreach programs
•
Ready availability of help lines and counselors
•
Be prepared for disasters and accidents at workplace
Specific requirements
1. Physical environment
•
Pleasant and individualized temperature
•
Adequate lighting intensity, wavelength, and office window proximity
•
Capability to control lighting to individual need (e.g. replace light for workers with migraines and
bipolar disorders, increase light for workers with seasonal affective disorder (SAD)
•
Limited exposure to extreme noise, noise canceling headphones, consider individualized selfchosen music when possible
•
Provide outdoor walk breaks, silent and dark nap space for short naps
2. Chemical/biological environment
•
Prevent prolonged or excessive exposure to toxicants and irritants
•
Use individually tailored pleasant aroma, only in ventilated spaces avoiding exposure of ‘innocent
bystanders’
•
Proper air ventilation (e.g. central air with high retention filters for aeroallergens)
•
Air cleaning to reduce allergens
•
Humidity conditioning to reduce spore and dust mite population
•
Monitor risk of infection and allergen exposure
3. Work characteristics
•
Avoid occupational hazards
•
Provide good food and sleep after business travel and shift work
4. Psychological job stress
•
Proper empowerment that can maximize decision latitude
•
Motivate employees with appropriate reward
•
Promote work-life balance
5. Social relational environment
•
Expand mentoring and coaching
•
Enhance peer and supervisory support
•
Encourage efficient and friendly communication among workers
•
Monitor any kind of harassment or threat at workplace
6. Organizational
•
Improve leadership style and organizational climate
•
Fair performance elevation system
•
Provide outplacement services if restructuring is unavoidable
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reduce suicide risk factors such as depression,
hopelessness, and sleep impairment. Finally, adequate
efforts for increased awareness, education, early
detection and referral, help hotlines, availability of
counseling, as well as asking about suicide ideation/
intent/attempts during routine medical checkups, may
contribute to a reduction of work-related suicide and
suicide in general, a public health priority.
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OCCUPATIONAL IMPACT ON MOOD DISORDERS

Common requirements

• To make an optimal environment as an
organizational priority
• Make an organization policy to promote
happier and healthier workplace
environment
• Organize acting committee, perform regular
check-up, and implement solutions
• Accessible management system that is
linked to professional care
• Provide employee assistance programs
(EAPs) and outreach programs
• Ready availability of help lines and
counselors
• Be prepared for disasters and accidents at
workplace
Specific requirements
1. Physical environment

• Pleasant and individualized temperature
• Adequate lighting intensity, wavelength, and
office window proximity
• Capability to control lighting to individual
need (e.g. replace light for workers with
migraines and bipolar disorders, increase
light for workers with SAD
• Limited exposure to extreme noise, noise
canceling headphones, consider
individualized self-chosen music when
possible
• Provide outdoor walk breaks, silent and dark
nap space for short naps
2. Chemical/biological environment
• Prevent prolonged or excessive exposure to
toxicants and irritants
• Use individually tailored pleasant aroma,
only in ventilated spaces avoiding exposure
of ‘innocent bystanders’
• Proper air ventilation (e.g. central air with
high retention filters for aeroallergens)
• Air cleaning to reduce allergens
• Humidity conditioning to reduce spore and
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dust mite population
• Monitor risk of infection and allergen
exposure
3. Work characteristics
• Avoid occupational hazards
• Provide good food and sleep after business
travel and shift work
4. Psychological job stress
• Proper empowerment that can maximize
decision latitude
• Motivate employees with appropriate
reward
• Promote work-life balance
5. Social relational environment
• Expand mentoring and coaching
• Enhance peer and supervisory support
• Encourage efficient and friendly
communication among workers
• Monitor any kind of harassment or threat at
workplace
6. Organizational
• Improve leadership style and organizational
climate
• Fair performance elevation system
• Provide outplacement services if
restructuring is unavoidable
• Encourage recreational activities

