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Abstract: To determine whether insomnia impact the professional life of patients and have an
economical weight, this review article focused on the socioeconomic impacts of sleep related problems
in working populations. The goal is to summarise the work that has been accomplished in that field.
Several occupational factors have an impact on insomnia: the work schedules (shift work and night
work), the physical environment at work and the occupational stressors. Insomnia is also a common
problem in daytime workers. The daytime functioning of insomniacs is a key point to understand
the impact of insomnia on workers. Absenteeism is one major target in the evaluation of severe
insomnia at the workplace. Most of the studies find a higher rate of work accidents in insomniacs.
The economic impact is severe in term of direct and indirect costs. Insomnia is a common problem
at the workplace. The negative impact is not only on individual but also at the societal levels. More
epidemiological studies appear warranted to demonstrate a reciprocal link between work conditions
and sleep disorders.
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those without sleep problems to develop depression two years
later.

Introduction

Sleep disturbances seem to be highly prevalent in industrial The impact of insomnia on daytime alertness'> 1°2%,

countries'™®. Many studies have i.e., demonstrated that  performance'® 2 and quality of life* %2529 is sometimes
more difficult to ascertain. Patients suffering from insomnia

do usually complain of an impaired day time functioning?".

insomnia is statistically linked to a worse health status,
compared to good sleep!®™'®. One could reasonably

hypothesize that insomnia promotes fatigue which could
participate to the occurrence of some diseases or more simply,
decrease the threshold of others that could more easily appear.
This hypothesis has been, i.e., clearly demonstrated for the
development of mental diseases, by Ford and Kamerow!'",
in a group of 705 people under 65 who had been followed
for three years. The individuals who suffered from insomnia
at the beginning were more than three times as likely as

*To whom correspondence should be addressed.

However, it is often difficult to demonstrate whether insomnia
by itself impact objective measurements of daytime
functioning®. Insomniacs seem to have no disturbances in
multiple latency tests compared to good sleepers®®. Tt is
also not obvious that insomnia affects short term performance.
However the impact of insomnia on Quality of life (QOL)
and on absenteeism has been more clearly supported by
studies which hypothesize the economical weight of
insomnia®2?.

This review article focused on the socio-economic impacts
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of sleep related problems in working populations. The goal
is to summarize the work that has been accomplished in
that field and to underline what could be undertaken to better
understand social and economic consequences of insomnia.

Epidemiology

Studies on General population

In order to assess the socio-economic implication of
insomnia, it is necessary to overview the epidemiological
aspect of this sleep disorder. Several epidemiological studies
have been done to assess the prevalence of insomnia, but
have yielded variable results. The prevalence of insomnia
varies approximately from 9% to 50% according to
population based surveys from the general population of
adults in Europe and in the United States”. Earlier studies
were made in small community groups including less than
2,000 subjects!® 32, In 1996, Ohayon et al.*® conducted a
study with a representative sample of the French population
of 5,622 subjects of 15 years old or more. An epidemiological
questionnaire survey of a representative sample of the French
population included 12,778 individuals®*. The most
extensive prevalence study on insomnia was made by
Partinen et al.*® in the twin cohort of Finland (31,140
individuals). Almost all studies showed an increasing
prevalence of insomnia with age and a sex ratio in favour
of insomnia for women3®.

When more severe criteria are used, the prevalence rate
vary less widely between 9% to 19% in the general
population! 113739 These studies are not similar regarding
the definition of insomnia and this is why it has been
recommended to adopt a common classification (DSM-1V
or ICSD) in epidemiology!'6-2%36-34D_ In a recent review,
Ohayon et al.’® have categorised the prevalence data of
insomnia of over 40 epidemiological studies. They show
that, the more restrictive the criteria, the lowest the prevalence
rate. When the definition of insomnia symptoms includes
daytime consequences, the prevalence was between 9% to
15%, while studies employing DSM-IV criteria had the
lowest rates (4.4-6.4%)?. According to the DSM-1V and
ICSD, insomnia is not only a complaint of poor sleep reported
by patients, but is also serious enough to induce severe fatigue
or signs attributable remarked on by such as irritability or
disability in daytime functioning”***®.

Studies on working population

There are few studies about the prevalence of insomnia
at the workplace**. Several occupational factors may have
an impact on sleep: the work schedules, the physical
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environment at work (noise, heat, light)® and the
occupational stresses (mental load, working organisation,
stress)’”, however it is difficult to evaluate the weight of
working conditions in the appearance and in the development
of sleep disturbances, more especially as it is well admitted
that the natural history of insomnia depends on predisposing
factors and of precipitating factors®.

The most detailed study was done in a population
including 21,000 French workers, using a sleep disturbance
index and logistic regression. It was demonstrated that
shift work, a long working week, exposure to vibrations,
and “having to hurry” appeared the main risk factors for
sleep disturbances®”. Shift work and night work are
probably the most significantly severe precipitating factors
of insomnia at the workplace™ 363,

In the daytime working population, the overall prevalence
of insomnia varies between 16% to 30%*>*. Most of the
studies focused on the prevalence of subtypes of insomnia
such as Difficulties Initiating Sleep (DIS), Difficulties of
Maintaining Sleep (DMS), and Early Morning Awakening
(EMA). In astudy of 1,502 male industrial workers in Israel,
Lavie et al. (1981) found a prevalence of 6.6% for DIS,
10.8% for DMS and 28.3% for total sleep complaints®®.
Tachibana et al.* reported rates of 10% for DIS, 15.9% for
DMS and 13.3% for EMA in 271 male industrial workers
with an overall prevalence of insomnia of 27.7%. In a recent
prevalence study including a sample of 1,161 Japanese white-
collar workers, Nakata et a/.*® found an overall prevalence
of sleep problems of 23.6%; the prevalence of subtypes of
insomnia was 11.3% for DIS, 14,2% for DMS, and 1.9%
for EMA. In a cross sectional survey including 7,629 wage
earners from 2,769 small or medium sized firms in Paris
area, Jacquinet-Salord et al.*” found that 6.1% men and 11.3%
women consumed sleeping tablets. Most of the
epidemiological studies show a significant positive
relationship between age and the prevalence of sleep
disturbance. Almost all studies suggest that ages 5055 yr
to be a critical age group for sleep problems in male workers.
Jaquinet-Salord also demonstrated that these sleep
disturbances related to the age were not linked to the physical
working load*”. The different values of prevalence found
in the surveys on subtypes of insomnia might be explained
by the different methodological approachs used to target
populations, sample size, case definitions and setting.

As we already pointed out, several occupational factors
may have an impact on sleep. Job categories can influence
the prevalence of insomnia. In a questionnaire survey of
6,268 persons of 40 different occupational groups, Partinen
et al* found that complaints of difficulties of falling asleep
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were more frequent in bus drivers (18.9%), female cleaners
(18.8%), and male teachers (18%). Twenty eight per cent
of male laborers, 26.6% female cleaners and 26.4% of female
hospital aides complained of disturbed nocturnal sleep,
whereas only 1.6% male physicians and 7.4% of male
directors were reported difficulties of falling asleep.
Complaints of early morning awakening were more common
among female laborers (13.2%), male construction workers
(9.1%), and female cleaners (8.4%) than among male
physicians (1.6%), male directors (1.8%), and nurses in
outpatient wards (1.2%). Sleeping pills were used especially
by male gardeners (7.1%), female social office workers
(5.8%), and male construction workers (5.4%).

In a retrospective study of older individuals above 75 years
old, Geroldi et al.*> showed that former blue-collar workers
reported worse sleep than white-collar workers. Nakata et
al > found no significant differences in sleep problems
amoung job categories, except for sleep insufficiency. In
their study, clerical workers had a prevalence of definite
insufficiency of sleep of 1.5%, whereas the prevalence was
between 7.2% to 8.7% in other groups of workers
(managerial, technical). Leger ef al.’ also demonstrated
that the prevalence of insomnia, (using the DSM-IV
definition) among socio-professional categories was the
highest in the white-collar group (20.8%). They found a
trend towards lower rates of insomnia in upper level
executives, liberal professions and in farmers group. Doi
et al*®, in a cross sectional study including 4,868 day time
white-collar workers also found that poor sleep was
significantly more prevalent in white-collars (30 to 45%)
than in the Japanese general population.

Psychosocial factors can also affect the prevalence of
insomnia in workers. The relationship between percieved
job stress, and social support and prevalence of sleep
disturbances has been established by several studies*’ 452,
Nakata er al.®® showed that workers whith interpersonal
conflict with close co-workers had a high prevalence of sleep
maitenance insomnia (OR= 1.6, 95%CI: 1.1-2.3). Workers
who perceived the atmosphere at work as bad have a two-
fold increase in the prevalence of sleep disturbances and a
higher consumption of sleeping tablets, compared to workers
who perceived a good atmosphere at work*”. Several studies
also suggested that job dissatisfaction and poor job
performance could be an important risk factors of insomnia
in daytime workers*®- 459,

The study by Kalimo et al. (2000) included 3,079 subjects
from the Helsinki Heart Study>?. The aim of this study was
to describe the relationship between job stressors® and sleep
disorders. The authors found that the hightest prevalence

of insomnia was found in workers with high job strain
characterized by high demands and low job control.

The Impact of Insomnia

Daytime functioning and loss of productivity

The daytime functioning of insomniacs is a key point to
understand the impact of insomnia on the daily lives of
workers?”. The loss of productivity may partially result of
this impairment. In 1991, a Gallup poll, made in a
representative sample of the American adult population
reported that insomnia had a direct impact on the daily lives
of one-third of the patients®. Addison et al.%® found that
27% of a national representative sample had their daytime
activities affected by poor sleep at least twice per week.
Lugaresi ef al.” also found that the prevalence of daytime
somnolence was higher among insomniacs than among good
sleepers (15% vs. 8.3%). In the Ohayon et al.*"’s survey,
the repercussions of insomnia on daytime functioning were
reported by 67% of the subjects. A decreased efficiency
was more likely to be reported by subjects between 15 and
44 yr of age, those using CNS drugs, those reporting at least
three insomnia symptoms a week and by women more than
men. In another study of 691 persons with untreated
insomnia, it has been showed that insomniacs severely
complained of their impaired daytime functioning. Eigthy
three percent reported being “easily upset, irritated or
annoyed”, 78% reported “being to tired to do thing”, 59%
reported having more trouble to remembering” and 43%
reported being “confused in their thinking”®. Lavie et al.’®,
in a large and detailed study of the lifestyle, health, sleep,
and work habits of 1,502 employees, has concluded that
sleep habits directly affect the workplace. They have shown
that workers with daytime fatigue had significantly more
complaints of somnolence during work breaks than other
workers (14.2% vs. 3.5%, P<0.001), higher frequency of
napping at work (16.8% vs. 1.4%, P<0.0001), and
significantly less job satisfaction. Johnson and Spinweber'?,
in an original study in Navy men, have demonstrated than
insomniacs were slower at work and had poorer career
advancement than good-sleepers. The association between
insomnia and reduced efficiency was supported by the results
of a 1992 survey, which recorded two to three times as many
days of poor productivity and concentration in individuals
with insomnia as in good sleepers®.

Absenteeism
Absenteeism is one major target in the evaluation of severe
insomnia at the workplace. It is however difficult to link
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directly insomnia and absenteeism without considering the
other disease which may result in secondary insomnia and
in absenteeism. A few studies have tried to concentrate on
this aspect® -7,

Leigh’ analyzed the correlation between
sociodemographics, health, job characteristics and
absenteeism. This study was done in a large cross sectional
sample of 1,308 workers employed at least 20 h per week.
He found that, among 37 independent variables (job
characteristics, hazardous conditions and health variables),
the complaint of insomnia was one of the best significant
predictors of absenteeism. He found that insomniacs had
an average monthly sick absence rate of 1.4 times the one
of persons who do not reported sleep trouble. In this study,
Leigh suggested that the most predictive factor of absenteeism
at work was “being a mother with small children” and the
second strongest factor was insomnia.

Leger et al.’V has compared a group of 240 severe
insomniacs to a group of 391 good sleepers. They concluded
that severe insomniacs were work twice often absent at work
than good sleepers. The authors also assessed that there
was an increased accident rate in the co-workers of
insomniacs due to the fact that the workers who were
replacing the absentee had to perform additional and
unfamiliar work. Lavie et al.’® also found a higher rate of
absenteeism in insomniacs, which is significantly linked to
a higher rate of work accidents. Philip e al.”® demonstrated
that poor sleep quality (P<0.001) and nocturnal restless
syndrome (P<0.1) were associated with subsequent more
sickness absenteeism. They also found a clear association
between subjective daytime somnolence (3 d or more a week)
and absenteeism (OR=2.2, 95%CI: 1.3-3.8).

Work accidents

Disturbed sleep is a potential cause of accident’”™. The
prospective study by Kripke et al.'¥ showed that individuals
with very short or very long sleep had an increased mortality
in a number of diagnoses including accidents. In a 5-yr
follow up study, Martikainen et al.”® found changes in the
prevalence of sleepiness related road accidents. To our
knowledge only one prospective study focused on fatal
accidents at work and on its relation to sleep disturbance.
This 20-yr follow up survey included a national sample of
47,860 individuals from the Swedish National Survey of
Living Conditions (ULF). In this study, Akerstedt er al.”
analyzed 166 fatal occupational accidents, and found that
“having a trouble in sleeping during the last two week” was
significantly associated with an increased risk of fatal
occupational accident: RR=1.89 (95%CI: 1.22-2.94). Other
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predictors were being a male and having a non-daytime work.
Léger et al.” found seven times higher rate of work accidents
in insomniacs than in good sleepers. Traffic accidents did
not seem significantly different between the same groups.
They explained the discrepancy between work accident and
traffic accident by the fact that insomniacs may have avoided
driving for personal purpose. In this study, insomniacs had
a significantly lower average driving mileage than good
sleepers. Lavie et al.>® also showed that insomniacs had
more work-related accidents than good sleepers (52.1% vs.
35.6%) and were 5% vs. 2% that had motor vehicle accidents
due to fatigue in the past year. The difference observed
between the higher risk of accidents at work and the lower
risk at the wheel could be explained by the more monotonous
conditions at work, which could promote inattention and
accidents. In a population of small-and medium-sized
enterprises, Nakata et al.* (in this issue) found that workers
with trouble falling asleep, sleeping poorly at night,
insufficient sleep, and insomnia symptoms had higher
occupational injury rate than workers without these sleep
features.

Economics of insomnia

The economic impact of insomnia can be divided into
direct costs, indirect costs, and related costs. Direct costs
of insomnia are charges for medical care or self-treatment
that are borne by patients, government, organised healthcare
providers, or insurance companies. Indirect costs refer to
patient- and employer-borne costs that result from insomnia-
related morbidity and mortality. Related costs are other costs
which can be rationally associated with the illness, such as
the cost of property damage resulting from accidents
associated with insomnia®-8,

The total cost of insomnia

At this time there are very little published studies to address
the economic consequences of insomnia. The National
Commission of Sleep Disorders Research (NCSDR) in the
United States gave an estimate of the direct cost of insomnia
in 1990 of $15.4 billion, extrapolating from available data®®.

However, in the judgement of the Commission, “the
absence of hard epidemiological data makes it impossible
to calculate the precise cost of sleep disorders, but some
data do exist to show that the costs are substantial”. Léger
has examined in 1988, for the NCSDR, the cost of accidents
related to sleep disorders in the United States and has
estimated its cost between $43.15 billion and $56.02 billion®".
Stoller®” made an estimate of the total cost of insomnia in
1988, in the United States, based on a literature review on
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the economic costs and effects associated with insomnia.
Her cost estimate was from $92.5 billion to $107.5 billion.

Direct Costs of Insomnia

Direct costs of insomnia include out-patient visits, sleep
recordings, and medications directly devoted, to insomnia.
There is very little knowledge about this kind of cost. Walsh
et al.® estimated the direct costs of insomnia to be $10.9
billion in 1990. The cost of substances to promote sleep
was $1.1 billion. Health services for insomnia constituted
$9.8 billion of the direct costs, $800 million for diagnosis
and treatment of insomnia, and $9 billion for nursing home
care of the elderly with insomnia. The other estimate of the
direct costs of insomnia made by the NCSDR ($15.4 billion)
was based on a literature review (NCSDR, 1993)”. However,
the direct costs related to sleep disorders evaluation by
practitioners, seem to be a small part of the total cost of
insomnia. The Gallup study (NSF, 1991) found that only
5% of insomniacs had ever visited a physician to discuss
specifically their sleeping problem and that only 21% had
ever taken a prescription medication for sleep®. Léger et
al.™ found when studying the impact of insomnia in France
that 53% of severe insomniacs vs. 27% of subjects with
occasional sleep problems had ever visited a doctor
specifically for insomnia (p<0,0001). A lot of persons with
sleep dissatisfaction are just watching television, reading,
using non-prescription medication, or drinking alcohol to
promote sleep. In a 1996 survey in the Detroit area of a
representative sample of 2,181 adults aged 1845, Johnson
et al ® found that 13.3% used alcohol as a sleep aid in the
past year and 10.1% an over-the-counter prescription. Fifteen
percent of those who used alcohol as a sleep aid did it for at
least one month; however the duration of use was short for
the majority of users (less than one week). Only 5.3% used
a prescription medication. However, 10.8% of French adults
regularly used prescription medication to promote sleep. The
cost of these prescriptions seems very little compared with
other costs®.

Indirect Costs of Insomnia

The indirect costs of insomnia are the potential
consequences of insomnia on society, such as health
problems, professional consequences (loss productivity, and
absenteeism) and accidents. The only estimate of the cost
of accidents related to sleep disorders ($46-52 billion in
1988) was more focused on sleepiness at the wheel than on
insomnia®. More information is needed to show if
insomniacs are more sleepy at the wheel than good sleepers.

We previously reported that Johnson and Spinweber'?, in

Navy men, demonstrated than insomniacs were slower at
work and had poorer career advancement than good-sleepers.
Based on this study, Stoller®® estimated the loss of
productivity due to insomnia in the United States to be $41.1
billion in 1988. The cost of absenteeism was evaluated among
non managerial personnel and was estimated of about $143
per day, or more than $57 billion per year®.

Discussion about the costs of insomnia

Despite these several evaluations on the topic, the total
costs of insomnia remain mainly unknown and it is actually
difficult to have a general view on the impact of insomnia
on economics. The studies on direct costs have been made
only in two countries® % and it is difficult to apply these
results to other parts of the world. The studies on indirect
costs are based on hypotheses which have still restricted
bases and have to be confirmed by larger studies in more
representative samples. The same amount of insomnia may
not necessarily have the same impact in different countries
and there is a need of cross-cultural studies to better
understand the daily economic impact of the diseases in
insomniacs around the world. Future studies might try to
adopt economical values such as the national gross product
for a better and more comprehensive implication of the results
at each country level.

Conclusion

Despite a large consensus of specialists and patients about
the impact of insomnia on daytime functioning and on the
daily lives of patients, there is already a small amount of
work on the subject. This is clear that work conditions (noise,
heat, light and psychological context) may have an
experimental impact on sleep. It is also obvious that sleep
deprivation may result in daytime somnolence and increase
the risk of accidents. There is however a need of more
epidemiological studies at the workplace to demonstrate a
reciprocal link between work conditions and sleep disorders.
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