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Insomnia symptoms are the most frequent sleep disturbances affecting about one third of the
general population (Ohayon, 2001). Factors associated with insomnia symptoms are numerous;
mental disorders and organic diseases being among the most frequent observed associations.
Nonetheless, epidemiological studies that have examined these associations remain uncommon
partly because of the complexity of assessing mental disorders in the general population and
the costs involved in doing lengthy interviews. Longitudinal studies that have examined the
evolution of insomnia symptoms are nearly non-existent and limited in terms of studied
associations. Existing studies that examined the associations between insomnia and mental
disorders are briefly reviewed along with consequences of insomnia. New data on a
longitudinal study we performed in our center are also presented.

ASSOCIATION MENTAL DISORDERS AND INSOMNIA
Cross-sectional studies have shown that subjects with insomnia exhibit symptoms of
depression in 40% to 60% of the cases (Mellinger et al., 1985; Henderson et al., 1995; Foley
et al.,1995; Ohayon et al., 1998). Clinical depression was observed in 10% to 25% of insomnia
cases (Ohayon et al., 1997, 2000;2003; Maggi et al., 1998; Taylor et al., 2005). Anxiety is more
common: subjects with insomnia have anxiety disorders in 20% to 30% of cases (Ohayon et
al., 1997, 2000;2003; Maggi et al., 1998; Taylor et al., 2005).

Diagnostic distribution of subjects with insomnia is displayed in figure 1. As seen, mental
disorders are observed in 30% to 40% of insomnia complaints. Sleep-related breathing
disorders such as obstructive sleep apnea syndrome or hypoventilation account for 5% to 9%
of insomnia complaints (Ohayon, 2001;Buysse et al., 1994;Ohayon and Roth, 2001;Jacobs et
al., 1988). Periodic limb movement disorders and/or restless legs syndrome are found in about
15% of individuals with insomnia complaints (Buysse et al., 1994;Ohayon and Roth,
2001;Edinger et al., 1996;Ohayon and Roth, 2002). Medical or neurological conditions are
observed in 4% to 11% of insomnia complaints (Ohayon, 2001;Buysse et al., 1994;Jacobs et
al., 1988). Poor sleep hygiene or environmental factors account for about 10% of insomnia
complaints, and substance-induced for 3% to 7% (Ohayon, 2001). Multiple associated
conditions can be observed in as many as 30% of individuals with insomnia complaints
(Ohayon, 2006).
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In summary, the association between insomnia, depression and anxiety has been highlighted
in numerous studies. However, little is known about factors that may influence this relationship.
Consequently, a better control over other predictors of mental disorders such as obesity or
chronic pain might offer a clearer picture of the association between mental disorder and
insomnia.

From longitudinal studies, we know that insomnia at point 1 predicts depression at point 2
(Ford & Kamerow, 1989; Breslau et al., 1996; Weissman et al., 1997; Roberts et al., 2000;
Jansson, 2006). Furthermore, the persistence of insomnia (present in both evaluation) is a
stronger predictor of depression at point 2 (Ford & Kamerow, 1989; Roberts et al., 2000; Perlis
et al., 2006).

Most longitudinal studies have analyzed the association insomnia-mental disorders as an
unidimensional phenomenon while multi-dimensional models would be more appropriate. It
remains to know in what extend insomnia a precursor rather than a cause of mental disorder.

CONSEQUENCES OF INSOMNIA
Consequences of insomnia can be found at several levels:

• Development of a medical condition;

• Development of a mental disorder;

• Repercussions on daytime functioning;

• Road, work, domestic accidents.

Development of a medical condition
Several studies attempted to determine whether insomnia may be responsible of cardiovascular
accidents. However the results are inconclusive. One study found that individuals with
insomnia had a 3.1 relative risk of developing cardiovascular accident (Mallon et al., 2002)
while other studies found no causality between insomnia and risk of developing a cardio-
vascular disease and another study found greater likelihood of developing insomnia after a
cardio-vascular accident (Foley et al., 1999).

Development of a mental disorder
A study (Ohayon and Roth, 2003) examining the time sequence between insomnia and mood
and anxiety disorders, reported that insomnia was present in 70% of cases with mood disorders
and that it preceded the apparition of the mood disorders in nearly half of cases (figure 2a).
Insomnia was found in one third of cases with anxiety disorders. Insomnia symptoms preceded
the anxiety disorders in about one fifth of cases (figure 2b).

Repercussions on daytime functioning
Repercussions on daytime functioning are present in 20% to 60% of individuals with insomnia
(Ohayon et al., 1997; 2001; Hetta et al., 1999; Hoffmann et al., 1999; Leger et al., 2000).
Individuals who poorly sleep at least 3 nights per week, are dissatisfied with their sleep, are
unrested upon awakening and have hyperarousal in bed are the most likely to have
repercussions on daytime functioning (Ohayon et al. 1997, 2001).

Road, occupational and domestic accidents
Road accidents are 2 to 3 times more frequent in drivers dissatisfied with their sleep (Ohayon
et al., 2001, 2002). They are also more frequent in short sleepers (< 5 hours) (Connor et al.,
2002; McCartt et al., 1996). In elderly, insomnia was associated with increased risk of hip
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fracture (Fitzpatrick et al., 2001), and falls (Brassington et al., 2000; Mendez Rubio et al.,
1997). Another study found a relative risk of 1.9 for fatal occupational accidents in individuals
with difficulty in sleeping (Akerstedt et al., 2002).

ASSOCIATIONS BETWEEN PAIN, MENTAL DISORDERS, ORGANIC
DISEASES AND INSOMNIA SYMPTOMS

The Venn’s diagram in figure 3 shows the interaction between insomnia symptoms, mental
disorders, organic diseases and dyssomnia diagnoses (insomnia disorder, obstructive sleep
apnea, restless legs syndrome, circadian rhythm disorders; hypersomnia; narcolepsy) (M.
Ohayon, personal data on the European population). As seen, insomnia symptoms rarely occur
alone. In half cases a concurrent organic disease is observed; in a third of cases a mental disorder
is present and in 1 on 10 organic disease and mental disorder are present.

In nearly 70% of cases, mental disorders are concomitant with organic diseases and/or other
dyssomnias. More than 50% of organic diseases are accompanied with mental disorders and/
or other dyssomnias.

The Venn’s diagram in figure 4 shows the associations between chronic pain, mental disorders,
organic diseases and insomnia symptoms in the American general population (M. Ohayon,
personal data). As seen, as many as 66.8% of insomnia symptoms are associated with chronic
pain. Similarly, 72% of subjects with mental disorders and 79% of subjects with organic disease
also have chronic pain.

EVOLUTION OF INSOMNIA AND MENTAL DISORDERS
A longitudinal study of a representative sample of the Californian general population was
undertaken in 2005 and 2006 in our Center. The baseline sample included 3,249 adults from
the general population interviewed between 2002 and 2003. At the end of the interview, they
were asked if they were willing to be interviewed again in the future; 2,729 agreed to be part
of the longitudinal survey.

The follow-up was done 3 years after the initial interview. A total of 1,957 individuals of the
baseline sample was reached. Among participants lost to follow-up: 17 had died; 41 were
seriously ill or hospitalized; 379 numbers were disconnected; 132 refused to participate and
203 numbers were attributed to a new household.

Evolution of insomnia
At baseline, 42.1% of the 1,957 individuals that participated in the follow-up had insomnia
symptoms at least 3 nights per week for at least one month. Three years later, 72.2% of them
still had insomnia symptoms. On the other hand, among those without insomnia symptoms at
baseline, 15.5% developed insomnia symptoms (Figure 5).

We examined whether pre-existing chronic pain (pain lasting for at least 3 months) and mental
disorders (without insomnia symptoms) were predictors for the development of insomnia. After
adjusting for age, gender and race, we found that individuals with a major depressive disorder
had a relative risk of 3.8 of developing insomnia at 3-year follow-up. Among individuals with
anxiety disorder, the relative risk of developing insomnia was 2.6 and the relative risk of
developing insomnia was 1.8 among individuals with chronic pain.

We also examined whether insomnia symptoms were predictors for the development of chronic
pain and mental disorders. Subjects with insomnia symptoms but without major depressive
disorder at baseline had a relative risk of 2.1 of developing a major depressive disorder at 3-
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year follow-up. Subjects with insomnia symptoms but without anxiety disorder at baseline had
a relative risk of 1.9 of developing an anxiety disorder at 3-year follow-up. Presence of
insomnia at baseline was not significantly associated with chronic pain at 3-year follow-up.

CONCLUSIONS
Existing cross-sectional epidemiological studies tend to examine associations between
insomnia and mental disorders only in a bi-dimensional way. However, many other factors
related to both insomnia and mental disorders might have confounding effects on this
association. One of the possible consequences would be an amplification effect on odds ratios
when no control is exerted on possible confounding variables. We have shown in the two
Venn’s diagrams that insomnia symptoms and mental disorders are also often associated with
several organic diseases and chronic pain.

In our longitudinal study, we have demonstrated that insomnia, psychiatric disorders, organic
diseases and pain are closely interrelated. Major depressive disorder at baseline was the
strongest predictor of developing insomnia. Insomnia at baseline was associated with 3 times
the risk of developing a major depressive disorder and anxiety at 3-year follow-up. Further
analyses on the effects of confounding variables will offer a clearer picture on how insomnia
is closely related to the development of a psychiatric disorder.
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Figure 1.
Distribution of insomnia complaints by etiological causes
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Figure 2.
Figure 2a: Development of mood disorers
Figure 2b: Development of anxiety disorders
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Figure 3.
Association mental disorders, organic diseases and insomnia symptoms in the general
population
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Figure 4.
Association chronic pain, mental disorders, organic diseases and insomnia symptoms in the
American general population
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Figure 5.
Evolution of insomnia symptoms in the Californian sample.
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