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1. Introduction

Insomnia is a common sleep disorder. People suffering from insomnia generally report not
only sleep-related symptoms such as difficulty initiating, maintaining, obtaining sufficient
restorative sleep, but also experience various daytime impairment reflective of sleep deficits
(Buysse, 2008; Riemann et al., 2011). The generic term “insomnia” as a diagnostic entity is
defined as a complaint of sleep problems coupled with impairment of daytime functioning,
including reduced alertness, fatigue, exhaustion, dysphoria and other symptoms. The
complaints have to endure for at least 4 weeks to be diagnosed as insomnia, according to the
current diagnostic classification manual (Abe & Mishima, 2008).

Chronic insomnia is a “24-hour disease”, meaning not only reduces the quality of sleep during

the night, but also causes a variety of impairments in mental and physical functioning during
the daytime (Bonnet & Arand, 1995, 2011). Although some patients who have this problem
may not report it as such, inadequate sleep has been associated with reduced physical health
and mental health (Morin & Espie, 2004; LeBlanc et al., 2007). Thus, many people are likely
those who are in the “pre-insomnia” moment, and do not even consider themselves
insomniacs (Bastien et al., 2004). Chronic insomnia is also associated with both human and
socioeconomic costs, such as increased long-term absenteeism at work, reduced performance
and productivity, and increased industrial accidents and health-care costs. This impact could
be explained by three points: 1) comorbid mental (psychiatric) conditions, 2) comorbid medical
conditions and 3) socioeconomic impact of insomnia (Mai & Buysse, 2008).

In primary care, practitioners usually prescribe medication such as hypnotics without for
such insomnia complaints. However, the use of these sedative agents is often problematic,
especially when patients have kept a good QOL activity in daily life (Riemann et al., 2011).
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The mere augmentation of medication runs a risk of exacerbating daytime impairment itself.
The continued widespread use of sedative medication to treat insomnia raises concern about
the potential for long term tolerance and addiction, particularly where insomnia is the
presenting complaint of missed diagnoses such as comorbid depression and anxiety
disorder, or when adverse effects might be a problem—for example, falls in older adults
(Riemann et al., 2011).

We will review about insomnia in terms of several aspects: its concept, epidemiology,
pathophysiology, psychobehavioral correlates and possible psychiatric interventions.
At the same time, we will show our own epidemiological study about Japanese people
with insomnia based on the general population sample, and present some clinical case
studies in order to describe several aspects of insomnia comorbid with mental disorders.
We will also mention the correlates of nightmares, sleep disturbances related to
suicidality and alcoholism as current important clinical and research topics. Finally, we
will comment on future remarks based on the current society in Japan aftermath of
Tsunami disaster in March 2011. In discussing mainly insomnia and nightmare, we used
the terms “sleep disturbances” and “sleep problems” interchangeably in this paper,
following the context.

2. Current definition and prevalence of insomnia

The reported prevalence of insomnia in the general population varies widely, ranging
between 4.4% and 48%, depending on sample characteristics and the definition of insomnia
(Ohayon, 2002). According to the American Sleep Disorders Association International
Classification of Sleep Disorders (ICSD-2) published in 2005, its coding manual, insomnia
refers to “a repeated difficulty with sleep initiation, duration, consolidation, or quality that
occurs despite adequate time and opportunity for sleep and results in some form of daytime
impairment and lasting for at least one month.” (AASM, 2005).

2.1 DSM-5 proposed criteria of insomnia

The major current diagnostic systems ICD-10 (International Classification of Disorders 10th
edition) and DSM-IV (Diagnostic and Statistical Manual of Mental Disorders, APA) includes
sections on insomnia and several sleep disorders. Both ICD-10 and DSM-IV are currently
under review (Riemann et al., 2011). Contemporary psychiatry has been greatly influenced
by these nosographic changes. In 2010, the DSM-V proposed criteria were tentatively
manifested, which might be espected to increase the significance of the notion of sleep
disturbances, after the presumable publication of DSM-V in 2013. It is under discussion
whether the category primary/secondary insomnia should be replaced by the term «
insomnia disorder ». In any case, this would emphasize the independence of the category in
favor of the insomnia comorbidity concept, as suggested by the State of the Science
conference on insomnia (NIH, 2005).

The concept and diagnostic criterion of insomnia are still fluctuating. In orde to become
familiar with the current nosographic controversy, we show Table 1, which explains the
general criteria for insomnia in ICSD-2, as well as the draft criteria for insomnia disorder in
DSM-5 draft published in 2010 (Proposed DSM-5 Draft, 2010).
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ICSD-2 General Criteria for insomnia (2005):

A. A complaint of difficulty initiating sleep, difficulty maintaining sleep, or waking up too
early or sleep that is chronically unrestorative or poor in quality. In children, the sleep
difficulty is often reported by the caretaker and may consist of observed bedtime

resistance or inability to sleep independently.

B. The above sleep difficulty occurs despite adequate opportunity and circumstances for

sleep.

C. At least one of the following forms of daytime impairment related to the nighttime
sleep difficulty is reported by the patient: fatigue or malaise; attention, concentration, or
memory impairment; social or vocational dysfunction or poor school performance;
mood disturbance or irritability; daytime sleepiness; motivation, energy, or initiative
reduction; proneness for errors or accidents at work or while driving; tension,
headaches, or gastrointestinal symptoms in response to sleep loss; concerns or worries

about sleep.

DSM-5 proposed Insomnia Disorder (2010).

A. The predominant complaint is dissatisfaction with sleep quantity or quality made by

the patient (or by a caregiver or family in the case of children or elderly).
B. Report of one or more of the following symptoms:

- Difficulty initiating sleep; in children this may be manifested as difficulty initiating

sleep without caregiver intervention

- Difficulty maintaining sleep characterized by frequent awakenings or problems
returning to sleep after awakenings (in children this may be manifested as

difficulty returning to sleep without caregiver intervention)
- Early morning awakening with inability to return to sleep
- Non restorative sleep
- Prolonged resistance to going to bed and/or bedtime struggles (children)

C. The sleep complaint is accompanied by significant distress or impairment in daytime
functioning as indicated by the report of at least one of the following: fatigue or low
energy; daytime sleepiness; cognitive impairements (e.g., attention, concentration,
memory); Mood disturbances (e.g., irritability, dysphoria); behavioral problems (e.g.,
hyperactivity, impulsivity, aggression); impaired occupational or academic function;
impaired interpersonal/social function; negative impact on caregiver or family

functioning (e.g., fatigue, sleepiness).
D. The sleep difficulty occurs at least three nights per week.
E. The sleep difficulty is present for at least three months.
F

The sleep difficulty occurs despite adequate age-appropriate circumstances and

opportunity for sleep.

* Duration: i. Acute insomnia (< Imonth); ii. Sub acute insomnia (1-3 months); iii. Persistant insomnia
(> 3 months).
* Clinically Comorbid Conditions: i. Psychiatric disorder; ii. Medical disorder; iii. Another disorder.

Table 1. General criteria for insomnia in ICSD-2 (2005) and insomnia disorder in proposed
DSM-5 (2010)
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2.2 Japanese general population sample, re-analysed

Following this current insomnia concepts, we reanalyzed our Japanese population
representative sample of 24,551 adults performed in 2000 (Abe et al.,, 2011). The present
study was conducted using partial data from the Active Survey of Health andWelfare
performed in June 2000 by the Ministry of Health, Labour and Welfare. To provide a
representative sample of the general population in Japan, the survey was conducted
through public health centers in 300 target areas randomly selected from the 881, 851
national census areas nationwide. The self-administered questionnaire consisted of 44 items
covering the general health status, physical and psychological complaints and sleep habits
and problems. We first selected cases reporting the presence of both insomnia symptoms
and physical/psychological complaints during the past one month, identified based on the
responses to the survey questionnaire about sleep problems and daytime functioning during
the past one month. Then we excluded cases reporting a common comorbid sleep disorder
(sleep-disordered breathing and restless leg syndrome).

The result was that we found a fairly high prevalence of insomnia (43.4%) as defined in
this study (see Table 2) compared to before in the general population sample in Japan.
Although previous studies have pointed out that Japanese people tend to underreport
their sleep problems, because of cultural reticence compared with those in Western
cultures, our results did not necessarily align with these studies (Abe & Mishima, 2008;
Abe et al., 2011).

Possible reasons for the higher prevalence of insomnia obtained in our study include the
following. First, following the ICSD-2 criteria, an item on “nonrestorative sleep” was added
to our definition of insomnia. Secondly, our sample may have included cases with short-
term insomnia occurring in less than the past one month (e.g. adjustment insomnia) in the
absence of specifications on the duration and frequency of insomnia symptoms. The case
definition of insomnia based partially on the ICSD-2 and DSM-IV was more liberal than the
original definitions of the disorder. Lastly, the greatest factor responsible for such a higher
prevalence rate was the inadequate assessment of daytime impairments associated with
insomnia (Ohayon & Lemoine, 2004).

[nsomnia Insommia comorbid with depression

Age class (years) Subtatal % (n) Male % (n) Female % (n} Subtotal % (n) Male % (n} Female % (n)
20-29 37.1 (1661} 33.4(716) 40.7 (943) 3.61(252) 4.9 (106)

30-39 41.7 (1881} 38.8 (834) 44.4 (1047) 4.4(198) 33(71)

040 41.5 (1911) 42.3(953) 5.1(236) 4.5 (102)

50-59 45.5 (2290] 45.1 (1107} 5.0 (253) 4.6(112)

60-/0 481 (1653) 46.1 (7800 45(155) 4.6 (78)

=70 30.3 (1257} 48.8 (488) 10.5 (263) 2.0 (90

Total 43.4(10653) 41.7 (4878} 5.5 (1357) 4.8 (560)

'Significant difference between men and women (P < 0.001, chi-square test)

Table 2. Presence of insomnia and insomnia comorbid with depression, by age, group and
sex in a sample of the general Japanese adult population, conducted in 2000 (n=24, 551) .
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It is possible that the complaints from participants were related to physical or psychological
problems, which are separate issues from insomnia. However, as far as we know, there is no
validated self-reporting tool about which researchers are in consensus for accurately
measuring daytime impairments due to insomnia (Ohayon & Lemoine, 2004; Shekleton et
al., 2010). One of the main reasons for this overdiagnosis of insomnia is that we used «
daytime impairment » related to insomnia, including various items such as fatigue. This
result implies one important subject, that is to say, “fatigue” itself can be regarded as a core
symptom of insomnia (Choquet et al., 1993; Riemann et al., 2011). In recent literature,
daytime sleepiness, hypersomnia and fatigue are common symptoms of depression
(Franzen & Buysse, 2008). But, such symptoms can occur independently, or they may occur
secondarily to insomnia comorbidity, as well as short- or long-term side effects of
antidepressant medications themselves (Riemann et al., 2011).

3. The current psychobiological model of insomnia: Hyperarousal model

Although pathophysiology of insomnia remains to be explored, physiological hyperarousal
evidenced by cognitive, endocrine, and neurophysiologic variables has been revealed to be
involved in onset and development of insomnia (Bonnet, 1995, 2010; Riemann et al., 2010).
Patients with insomnia suffer from cognitive deficit. Characteristically, they report their
sleep and psychoperformance to be worse than are objectively measured (Endo, 1962; Orff et
al., 2007). This “perceived” deficit is exactly what aggravates the QOL of insomniac patients
and let them fall in a vicious cycle (Abe & Mishima, 2008). Also, insomnia is often induced
by stressful events, and is assumed to develop by the 3P model (predisposing, precipitating
and perpetuating factors), proposed by Spielman that is widely used to explain the onset
mechanism of insomnia (Spielman et al., 1987; Ellis et al., 2011).

There is a need for clarification of pathophysiology of insomnia for development of efficient
treatment skills and critical prevention of chronic insomnia. Just recently, reductions in
hippocampal volume size have been reported in patients suffering from primary insomnia
in brain research (Riemann et al., 2009). In the light of neurobiological theories of sleep-wake
regulation, insomnia may be conceptualised as the final common pathway of the interaction
of a genetic vulnerability to an imbalance between arousing and sleep-inducing brain
centres, which is triggered by psychosocial and/or medical stressors, with perpetuating
mechanisms such as maladaptive behaviours, learned sleep-preventing associations and
cognitive factors (Basta et al., 2007; Riemann et al., 2010).

3.1 Development of chronic insomnia: 3P model

According to Spielman, insomnia is often induced by stressful events, and assumed to
develop by his 3P model (predisposing, precipitating and perpetuating factors), that is
widely used to explain the onset mechanism of insomnia (Spielman et al., 1987). Factors
leading to the onset and worsening of insomnia are multidimensional in nature, and many
life events and life stresses can result in acute insomnia. Inadequate stress coping behavior
also precipitates insomnia, and heightens uneasiness and tension around being unable to
sleep, thereby perpetuating the sleeplessness (Abe & Mishima, 2008). Furthermore,
insomniacs may often engage in poor sleep hygiene, such as having an inadequate sleep
environment, lack of daytime activities, and excessive afternoon napping. It is reported that
the majority of people with insomnia attempt to cope with sleep problems in various ways,
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have fewer adaptive coping skills, rely more on emotion-focused coping strategies than on
problem-solving strategies and report lower feelings of mastery (Vollath et al., 1989).
Reduced quality of life associated with insomnia has already been reported in a general
population sample (LeBlanc et al., 2007).

3.2 Brief empirical evidence about insomnia

Since the classical study of Monroe et al., the validity of the hyperarousal concepts in
patients with insomnia has been tested by measuring autonomous variables, including
ECG-derived heart rate and heart rate variability, body temperature, whole-body
metabolism and galvanic skin response (Riemann et al.,, 2010). The majority of studies
measuring such variables in insomnia documented an increased arousal tone in this patient
group. However, it is still unclear whether increased autonomic activity is causing insomnia
or whether vice versa, insomnia and its sleep loss triggers increased autonomic activity.

Bastien et al. investigated a group of 285 patients evaluated for insomnia at a sleep medical
clinic and found that 35% had a positive history for a sleep disturbances (Bastien & Morin,
2000). Dauvilliers et al. described that of 77 patients with primary insomnia, 72.7% reported
familial insomnia compared to 24.1% in a non-insomnia control group in a French
population sample (Dauvilliers et al., 2005). Similar result was reported by Morin’s group
from a Canadian polulation sample (Beaulieu-Bonneau et al., 2007). Drake et al. suggested
that 37% of the variance in vulnerability to stress-related insomnia in siblings could be
explained by familial aggregation (Drake et al., 2008).

Neuroimaging studies in insomnia are now widely used in human basic sleep research.. A
PET study, condulted by Nofzinger et al., acquired data from 7 chronic insomniacs and 20
good sleeper controls during wakefulness and during consolidated Non-REM sleep.
Patients with insomnia exhibited increased global glucose metabolism during wakefulness
and Non-REM sleep. Patients with insomnia exhibited smaller declines in relative glucose
metabolism from wakefulness to Non-REM sleep in wake promoting regions including the
ascending reticular activation system. Reduced relative metabolism in the prefrontal cortex
was found in insomniac while awake (Nofzinger et al., 2004). Another recent pilot study,
using manual morphometry of structural magnetic resonance images showed that out of
several regions of interest only one significant difference concerning a bilateral reduction of
hippocampal volumes was found between 8 chronic insomniacs and 8 healthy control
sleepers (Riemann et al., 2007). It remains to be determined whether these alterations of
hippocampal structures are directly related to the insomnia. Nevertheless, these studies
referred to above have taught us that the development of chronic insomnia is associated
with measurable alterations of brain function pointing to Central Nervous System
hyperarousal with a vulnerable familial aggregation.

The study of daytime performance in patients with insomnia has been driven by the
assumption that short-term or chronic sleep loss has a negative impact on daytime
functioning. Thus, such a compensatory effot might play an important role in the opposing
effects of sleep deficits and hyperarousal that influence daytime performance.

The study of Orff et al. showed no impairments at all objective measures of cognitive
performance in insomnia patients, with a discrepancy between subjective reports of deficits
and objective neuropsychological tests (Orff et al., 2007). Despite the fact that there might be

www.intechopen.com



Insomnia and Its Correlates:
Current Concepts, Epidemiology, Pathophysiology and Future Remarks 393

only minor deficits in this population, investigating neuropsychological tests in large
sample sizes might reveal stable deficits in the insomnia patients population (Edinger et al.,
2008).

4. Symptomatic overlap: Insomnia-depression-anxiety connection
4.1 Insomnia-depression

In terms of descriptive symptomatology, insomnia symptoms often coexist with depressive
and anxiety symptoms. As many as 90% of patients with depression will have sleep quality
complaints (Tsuno et al., 2005). Alongside insomnia being the most common symptom of
depression and anxiety disorder, persistent insomnia is a risk or exacerbating factor of
depressive disorders (Riemann et al., 2003).

In a Japanese general population sample, the presence of insomnia comorbid with
depression was 5.5% with a rate of 12.7% among the sample of people with insomnia (Abe
et al., 2011). In line with this, Ford & Kamerow reported 14.0% as a prevalence of insomnia
co-occurring with depression in a study based on 7954 American households (Ford &
Kamerow, 1989). These studies showed that the frequency of insomnia comorbid with
depression observed in Western countries is stable among Japanese adults as well
(approximately one seventh of the insomnia population). Vollarath et al. state that insomnia
constitutes an independent syndrome (Vollath et al., 1989), and Buysse et al. suggest that
insomnia and depression are commonly comorbid, and insomnia comorbid with depression
is an important intermediate phenotype (Buysse et al.,, 2008). Following the current
insomnia-depression literature, we can consider as follows: (1) Insomnia and depression are
bidirectionally related; (2) Insomnia is a risk factor for developing depression and (3)
Insomnia is a risk factor for poor depression outcomes. Taken together, treating insomnia
may favorably impacts the trajectory of depression (Franzen & Buysse, 2008).

4.2 Insomnia-anxiety

In general, insomniacs manifest their multi-complaints and they often have a comorbidity
with anxiety disorders. Harvey et al. proposed her cognitive model of insomnia, explaining
that excessive worriness about insomnia itself exacerbates insomnia. Bader et al. suggested
that adverse childhood experiences are associated with sleep in primary insomnia (Bader et
al, 2007 ), and Gregory et al. reported that familial conflicts in childhood predicted later
insomnia, a modest but robust longitudinal link between family conflict during childhood
and insomnia experienced at 18 years of age. (Gregory et al., 2006).

With regard to the comorbidity with anxiety disorder, the potential pathological link
between insomnia and PTSD (posttraumatic stress disorder) and alcohol dependence should
be more investigated. Especially, sleep disturbances have been considered the hallmark of
PTSD for decades. Since insomnia has been observed in 90% of PTSD cases, both
pharmacologic and psychosocial context of sleep of trauma should be needed to improve
comorbid insomnia (Hendin et al., 2008 ).

4.3 Case Study 1; PTSD coexist with sleep disturbances

Clinically, sleep disturbances are common among individuals with posttraumatic stress
disorder (PTSD), which are often resistant to first-line recommended treatments
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(Singareddy & Balon, 2001). Recently, many studies and clinical experiences have suggested
that sleep disturbances mainly representing insomnia and nightmare, have a distinct risk of
suicide (Nadorff et al., 2011). If not, as some Holocaust survivors presented, impaired sleep
and frequent nightmares had been considerable problems, even 45 years after the liberation
(Rosen et al., 1991).

This PTSD patient, a 40 year-old careered woman, still suffered from her residual sleep
disturbance, even if she partially recovered from her PTSD symptoms and improved her
quality of life again, resulting in returning to her work environment. She was firstly presented
an anxiety related with insomnia in the context of the accidental loss of her husband in front of
her, at the age of 36. This event led her to consult a psychiatrist for the first time, and she has
continued to be treated with medication and an individual psychotherapy regularly once a
month. Her insomnia, nightmare and occasional suicidal ideation made her continue to
maintain her treatment. Of importance, this patient exacerbated suicide ideation every year the
day of incident approached. Outside her stabilized period, every time the clinician tried to
reduce her nocturnal treament, she exacerbated her sleep complaints and related somatic
complaints, alluding to the clinician her suicidal ideations.

For more than three decades, sleep disturbance had been considered the hallmark of PTSD
(Hendin et al., 2008; Nadorff et al., 2011). Since insomnia has been observed in 90% of PTSD
cases and nightmare related to the trauma in 70%, this is understandable (Hendin et al.,
2008). In this case, the clinician has mainly prescribed paroxetine (10-20 mg) and trazodone
(25-50 mg) at night to improve subjective sleep disturbances. One of the paradoxical
difficulties in psychopharmacology is that there has been increasing awareness of
psychotropic-related sleep disruptions in PTSD patients. Especially, it is reported that
selective serotonin reuptake inhibitors (SSRIs), usually prescribed as a first-line medication
to PTSD, have conversely been associated with clusters of side effects, including insomnia
and nightmare symptoms (Li et al., 2010). Trazodone, prescribed at low dose, may reverse
the SSRI-induced insomnia; increases the antidepressant effects of SSRIs; promotes sleep
through its sedative properties; and suppresses rapid eye movement sleep, thus reducing
nightmares associated with PTSD (Sungareddy & Balon, 2001). This case showed that the
residual symptoms related with sleep in PTSD resisted, even though the traumatic event
had passed away and the patient recovered on a social function level. Probably, most
experienced psychiatrists must have had the same treatment impressions before. It is true
that sleep disturbance should be more than a marker of PTSD and hence may be important
in the identification of suicidal ideation (Nadorff et al., 2011). Recently, Hendin et al. (2008)
have insisted on the equal importance of the psychosocial context of trauma in treating sleep
disturbance associated with PTSD. It is stressed again that sleep assessment should be
considered in the evaluation of suicide risk in PTSD. Both pharmacological and
psychotherapeutic approaches to the disorder have concentrated on improving sleep
complaints. This case showed us the necessity of long-term sleep-focused approach in order
to treat patients suffering from PTSD with suicidal ideation. That implies that incorporating
individual psychotherapy, combined with sleep hygiene approach, can lead the patient to
recovery from traumatic event in the long term setting. The emotional consequence of
suicide will be devastating to the victim’s family, friends, community, and society. Studies
of incidence, risk and protective factors related to sleep disturbances need to be high on the
research agenda across many countries.
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4.4 PSQI-A scale

As this case description shows, PTSD patients report a wide variety of subjective
complaints. These subjective sleep disturbances are non-specific and also observed in other
sleep disorders and psychiatric clinical samples. For example, PTSD and depressed patients
show similar global score on The Pittsburgh Sleep Quality Index, one of the most frequently
used self-report instruments to assess sleep quality. Disruptive nocturnal behaviors (DNB),
such as trauma-related nightmares, may represent more specific sleep disturbances in PTSD.
Recently, Germain et al. developed the PSQI Addendum for PTSD (PSQI-A), a brief sleep
scale for PTSD, to evaluate DNB (Germain et al., 2005). This self-report instrument consists
of 7 items that focus on the frequency of seven DNB, and includes three additional items
regarding the frequency of anxiety and anger accompanying DNB and the timing of these
events during tht night (Table 3). Such an assessment may support the clinical utility of
assessing DNB to determine the need for further PTSD evaluation and intervention.

PSQI Addendum for PTSD

1. During the past month, how often have you had troubles sleeping because you...
Feel hot flashes:
Feel general nervousness:
Had memories or nightmares of a traumatic experience:
Had severe anxiety or panic, not related to traumatic memories:
Had bad dreams, not related to traumatic memories:
Had episodes of terror or screaming during sleep without fully awaking:
Had episodes of “acting out” your dreams, such as kicking, punching, running , or
screaming:
2. If you had memories or nightmares of a traumatic experiences during sleep
a. How much anxiety did you feel during the memories/nightmares?
b. How much anger did you feel during the memories/ nightmares?
c. What time of night did most memories/nightmares occur?

®W e A T

Table 3. Pittsburgh Sleep Quality Index Addendum for PTSD (PSQI-A) (Germain et al., 2005)

4.5 Stress coping and sleep hygiene among Japanese people with insomnia

Factors leading to the onset and worsening of insomnia are multidimensional in nature, and
many life events and life stresses can result in acute insomnia. Inadequate stress coping
behavior also precipitates insomnia, and heightens uneasiness and tension around being
unable to sleep, thereby perpetuating the sleeplessness. Furthermore, insomniacs may often
engage in poor sleep hygiene, such as having an inadequate sleep environment, lack of
daytime activities, and excessive afternoon napping (Abe et al., 2011). The majority of
people with insomnia attempt to cope with sleep problems in various ways, have fewer
adaptive coping skills, rely more on emotion-focused coping strategies than on problem-
solving strategies and report lower feelings of mastery (LeBlanc et al., 2007 ). Reduced
quality of life associated with insomnia has already been reported in a general population
sample. We have recently studied specific daily stress coping behaviors (SCBs) and sleep
hygiene practices (SHPs) of people with insomnia in our Japanese population based sample.
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As a result, we clarified that Japanese adults with insomnia might also engage in various
maladaptive SCBs and SHPs (Table 4). Most importantly, we found that people with
insomnia may not necessarily engage in the same SCB as insomniacs comorbid with
depression (Abe & Mishima, 2008). It has often been considered that treatment with
insomnia played a bunch of treatments of depression. But, our findings indicated that novel
therapeutic strategies need to be developed, taking into account both characteristics of
insomnia and depression. These kinds of concrete findings about daily behaviors related
with insomnia may offer critical insights for developing effective sleep educational
preventive programs in public health, as reported by Morin’s group in Canada (Morin et al,
2006). For example, concerning substance dependence, the association between insomnia
and its self-medication with alcoholism has been acknowledged (Brower et al., 2001). Our
unpublished data in alcoholic groups in Japan also showed that the majority of middle-aged
alcoholic patients entering treatment reported insomnia symptoms and recognized
themselves their diminished quality of sleep (Asami et al., 2011).

Insomnia (n= 10653) Insomnia comorbid with depression (n= 1357)
Crude Adjusted’ Crude Adjusted’
N OR 95%Cl OR 95%Cl N OR 95%C] OR 05%Cl1
Stress coping behaviors
(5CB)
Bearing the stress 1576 197 1.78-2.18 169 152-1.88 378 349 2956410 344 292405

without taking any
action (Bearing)

Smoking (Smoking) 1954 122 L12-133 1.26 1.15-138 317 148 124-1.76 173 1442208

Eating something 1663 1.27 1.16-1.39 1.22 1.11-1.34 273 58  1.33-188 151 1.26-1.81
(Eating)

Watching TV/Listening 3650 1.26 1.17-1.35 1.8 1.10-1.27 337 157 1.35-1.83 152 1.30-1.78

to radio (TV/ Radio)

Making an effort to 1609 088 080086 087 0800095 121 030 039064 050 0390065
solve problems
actively (Problem
solving)

Taking it easy (Ease) 3630 ns. - ns. - 354 07 0.74 0.63-0.87

Making plans to take 73 ns - ns - 65 ns - n.s. -
time off (Time off)

Sleep hygiene practices

(SHF)

Drinking alcohol 2061 124 1.15-134 1.27 L1.18-138 349 ns - n.s. -
L-_AIL'O;]DH

Reading books/Listening 3747 120 1.12-1.29 124 1.15-133 460 136 1.16-159 139 1.19-1.63
te music (Books/
Music)

Taking a bath (Bath) 4983 113 1.05-1.21 109 1.01-1.17 3587 ns - n.s. -

Trying to have regular 4114 ns. - ns. - 420 069 059-080 064 03535073
daily habits
(Regularity)

Taking light exercise 2174 ns - ns. - 239 ns - n.s. -
(Exercise)

[
(==}
(=]
L
oo
oy

'Adjusted for sex, age, and presence of stress by multiple logistic regression analyses. Cl, confidence interval; Crude, non-adjustment; OR,
odds ratio (P < 0.01).

Table 4. Stress coping behavoir and sleep hygien practices in the Japanese general adult
sample
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Abe et al. have recently studied several specific daily stress coping behaviors and sleep
hygiene practices of people with adult insomnia in the Japanese adult general population
(Abe et al., 2011). As a result, they clarified that Japanese adults with insomnia might also
engage in various maladaptive conducts. They also found that people with insomnia may
not necessarily engage in the same behaviors and practices as insomniacs comorbid with
depression. Although this study mainly targeted adults, future research needs to examine
these aspects among minors in order to clarify the onset of insomnia and its temporal
development into chronic adult insomnia. Such minors may be characterized by
vulnerabilities in how they perceive and experience stressful life events negatively during
adolescent periods. Most of them are not seeking help, thus possibly they will continue to
engage in self-help maladaptive practices, such as substance abuse, until they are finally
diagnosed with chronic insomnia or depression later (Vollath et al., 1989; Wong et al., 2009).

4.5.1 Stress coping behaviors among people with insomnia

As far as we know, our study is the first report that investigates stress-coping behaviors
among people with insomnia in the general adult population. According to the classical
formulation by Lazarus and Folkman (1984), coping behavior refers to cognitive and
behavioral efforts to manage external and internal demands (Morin & Espie, 2004). There
are two types of coping behaviors: problem-focused and emotion-focused behaviors. With
regards to the coping behaviors among people with insomnia, Morin et al. indicate that,
compared with good sleepers, people with insomnia are apt to perceive their lifestyle as
more stressful and choose more emotion-focused coping behaviors (Morin et al., 2003). This
does not contradict reports indicating that people with insomnia tend to internalize stress,
affecting emotions (Basta et al., 2007). Similar trends were observed in the sample of people
with insomnia in this study (Abe et al., 2011). Our multivariable logistic regression analysis
revealed that, among the seven SCBs, insomnia was positively related to the emotion-
focused coping behaviors of bearing, smoking, eating, and TV/radio. Bearing had the
strongest positive correlation with insomnia (OR = 1.69), and an even stronger correlation
with insomnia comorbid with depression (OR = 3.44). Therefore, this study indicates that
problem-focused behaviors represented by Problem-solving could be helpful in overcoming
insomnia. While Ease was not significantly related to insomnia, it had a significant relation
with insomnia comorbid with depression (OR = 0.74). This indicates that people with
insomnia may not necessarily engage in the same stress-coping behavior as insomniacs
comorbid with depression. The present findings indicate that novel therapeutic strategies
need to be developed, taking into account both characteristics of insomnia and depression.
This study further revealed a strong positive association between Smoking and insomnia
(OR = 1.26). Previous research in Europe and in the United States indicates a relationship
between nicotine consumption through smoking and poor sleep quality (Morin & Espie,
2004). Furthermore, the strong association between Smoking and insomnia comorbid with
depression (OR = 1.73) indicates that individuals with insomnia comorbid with depression
tend to rely on more unhealthy coping strategies in their daily life. Our results might
highlight the importance of strongly urging people complaining of insomnia to quit
smoking. Eating was significantly related to insomnia. A previous epidemiological study
reported that irregular eating habits and subjective sleep insufficiency were closely
associated. TV /Radio is also significantly related to insomnia. Morin et al. indicated that
many individuals initiate a variety of self-help strategies to alleviate insomnia, including
listening to music and relaxation (Morin et al, 2006). In fact, these individuals may
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experiment with a variety of these passive emotional focused self-help remedies for a
considerable period of time before seeking professional help (Morin & Espie, 2004).

4.5.2 Sleep hygine pracitices among people with insomnia

There have been several studies that have shown that individuals with insomnia often engage
in some inappropriate sleep practices. In a population-based sample of 258 insomniacs,
Jefferson et al. reported that, compared with healthy people, insomniacs more habitually drank
alcohol before going to bed (Jefferson et al., 2005). Our study also demonstrated that alcohol
consumption before going to bed is positively related to insomnia. Research in the United States
suggests that drinking alcohol is an important risk factor for sleep problems. In their
comparison of sleep habits among people in ten different countries, Soldatos et al. found that
Japan ranked the highest in terms of the prevalence of alcohol use as a sleep aid (30.3%)
(Soldatos et al., 2005). Thus, it is critical to provide sleep hygiene education about minimizing
alcohol consumption before bedtime to people with insomnia. Our analysis further found that
Books/Music was also positively related to insomnia. Some previous studies have reported that
reading behavior is significantly more frequent among groups with insomnia than control
groups. Morin et al. found in their epidemiological survey of a general population in Canada
that insomnia syndrome sufferers use music (OR = 2.6) and reading (OR = 1.8) as self-help
strategies to facilitate sleeping (Morin et al. 2006). In our study, combining Books and Music
into one item in the questionnaire may have comparatively reduced the odds ratio (Table 4).
One epidemiological study among Japanese indicates that poor exercise habits are associated
with insomnia. Based on this finding, we hypothesized that physical activity would be an
inhibiting factor for insomnia symptoms; however, there was no significant relationship
between Exercise and insomnia. Previous research suggests that daytime physical activity
improves sleep. The inconsistency in the findings might be attributable to the lack of
information available regarding the type (level), duration, and frequency of physical activity in
our study. While Bath was slightly related to insomnia, it had no significant association with
insomnia comorbid with depression. Subjective sleep sufficiency is better for individuals when
they take a bath before going to bed rather than when they do not. Taken together, these
observations may indicate that taking a bath improves the subjective quality of comorbid
depression. By contrast with previous studies, our analysis found no significant association
between Regularity and insomnia. This may be attributable to the fact that we did not define the
behaviors belonging to this SHP in a concrete manner. Regular exposure to photic and
nonphotic time cues (Zeitgebers) for the circadian clock system supposedly stabilizes the
acrophases of the sleep-wake rhythm as well as the physiological rhythm, allowing one to fall
asleep and maintain sleep more easily (Wirz-Justice et al., 2009). The strong negative association
between Regularity and insomnia comorbid with depression (OR = 0.64) found in the present
study supports a treatment emphasis on regularity for mood disorders including bipolar
disorder.

4.6 Future remarks about insomnia

The studies of the relationship between insomnia and suicidality started from investigating
the relationship between depression and suicidality. It is still needed to clarify whether
insomnia could be a distinct factor related to suicidality, even controlling for depression
(Pigeon & Caine, 2010). Suicide prevention of depression often includes insomnia, but they
are not always in line and insomnia has a distinct psychopathology, different from the one
of depression. According to current etiological models of insomnia, a cognitive, emotional
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and physiological hyperarousal may play an important role in the development and
maintenance of the disorder. This hyperarousal concept has just recently been summarized
in several review articles. Riemann et al. pointed out that it is important to note that two
effects are, at least to some extent, opposing in chronic insomnia: on the one hand, sleep
deficits or chronic minor sleep loss affects neurobiological processes and neuropsychological
performance; on the other hand, there is the elevated arousal level which can be measured
in several physiological systems (Riemann et al., 2011). These opposing processes might
construct the rather paradoxal psychopathology of insomnia (Baglioni et al., 2010; Riemann
et al., 2010, 2011). Needless to say, further studies will be needed to clarify the relationship
between insomnia related hyperarousal and suicidality. Perhaps, subtyping insomnia
patients according to signs of hyperarousal and the intensity of daytime impairment, such
as the intensity of fatigue, might offer a way to disentangle the pathology of suicidality. In
this sense, attachment theory may provide a useful framework for considering how the
socio-emotional climate influences affect and arousal across the lifespan, and may be
particularly important for understanding psychopathology of insomnia. For example,
anxious attachment styles which are characterized by ‘hyper-activating’ strategies during
times of threat or stress, may predispose an individual to insomnia by influencing stress-
arousal systems and cognitions related to the emotional and physical availability of the
partner (Troxel & Germain, 2011).

5. Adolescent insomnia

Adolescents experience changes in their opposing societal demands, such as early school-
start times and an increase in the significance of social roles coincide with these physiologic
changes (Brand & Kirov, 2011; Liu & Buysse, 2006). These incongruous demands may
explain why adolescents are prone to sleep disturbances, such as delayed phase sleep
syndrome and insomnia. The multiple changes that adolescents experience can be very
stressful, and serve as precipitating factors that activate biological and/or psychological
diathesis, and subsequently, to the development of other mental health problems.

Studies in adults have already found that insommnia is associated with psychological
problems (Singareddy & Balon, 2001). However, little research has explored the relationship
between insomnia and mental health during adolescence and young adulthood.
Substantially less research has evaluated insomnia and psychological disorders in
adolescents. Safer D.]. suggested that adolescents differed from adults in suicidal behavior
in their greater attempt rate, higher attempt/completion ratio, and lower rates of short and
intermediate completion following psychiatric treatment. He claimed that the frequent
practice of combining adult and adolescent suicide and suicide behavior findings can result
in misleading conclusions (Safer, 1997).

5.1 Epidemiology: Prevalence of adolescent insomnia

Youth and adolescent suicidality constitutes a major public health problem, ranking among
the leading causes of death for young people in many countries worldwide. Risk for
completed suicide increases dramatically during adolescence, and research implicates an array
of associated factors from genetic, biological, psychosocial, and cognitive domains (Bridge et
al., 2006; Brand & Kirov, 2011). Sleep disturbances are prevalent not only among adults but
also among 10-40% of adolescents (Liu et al., 2000; Johnson et al., 2006; Roane & Taylor, 2008).
An estimated 10.7% of adolescents in the general population experience insomnia according to
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DSM-1V criteria (Johnson et al., 2006). Roane & Tayler also showed that insomnia symptoms
were reported by 9.4% of the 4495 adolescents, 12 to 18 years old, suggesting that one out of
ten adolescents met the criteria for insomnia (Roane & Taylor, 2008). The authors examined
adolescent insomnia as a risk factor for mental health problems in a longitudinal study. They
concluded that insomnia should be treated with specific interventions as an independent
disorder in adolescents (Taylor & Roane, 2010). The Japanese research team of Ohida et al. has
performed large-scale epidemiological studies on the sleep status of Japanese adolescents
(Ohida et al., 2004; Kaneita et al., 2006). In a survey of approximately 106,300 Japanese junior
and high school students, 30.6% reported an average sleep duration of less than 6h per night.
Of these, 12.5% reported excessive daytime sleepiness, and 40% were not satisfied with their
sleep quality (Ohida et al, 2004). Another survey reported that 23.5% of adolescents
experienced symptoms of insomnia (Kaneita et al., 2006). Most studies of sleep disturbances
among adolescents have focused on sleep deprivation and insomnia, and other types of sleep
disturbances have not been adequately addressed.

5.2 Adolescent insomnia and suicidality

Sleep undergoes substantial changes during adolescence and suicide risk begins to increase
during this period as well (Liu & Buysse, 2006; Wong et al., 2011). Adolescent sleep is
characterized by widespread sleep restriction, irregular sleep schedules, daytime sleepiness,
and elevated risk for sleep disturbances (Gangwisch et al., 2010). Sleep is indispensable in
terms of brain maturation and learning for adolescents. Maladaptive sleep habits prevent
them from growing, even run a risk of increasing suicide ideation. Sleep loss or disturbances
are likely to signal an increased risk of future suicidal action in adolescents. Large-scale
prospective studies and neurobiological studies are needed for a better understanding of the
complex relationship between sleep, psychopathology, and youth suicidal behavior.

Research with adolescents has demonstrated a clear relationship between suicidal
ideation and sleep problems. Cross-sectional studies have found that adolescents with
insomnia experience more depressive symptoms, and suicide ideations and attempts and
are more likely to use alcohol, cigarettes, illicit drugs, or a combination of these
substances. In a provident epidemiological study of French teenagers, Choquet et al.
found that adolescents with suicidal ideation reported more insomnia as well as more
nightmares than adolescents who denied suicidal ideation (Choquet & Menke, 1990). In
their subsequent study, suicidal ideation was linked to more sleep difficulties and
frequent feelings of daytime tiredness (Choquet et al., 1993). It follows that the findings
linking sleep disturbance with suicidality may serve as a proxy for severity of insomnia
comorbid with depression more generally.

Better understanding the relationship between disturbed sleep and suicidality in
adolescents may also serve for suicide prevention with this population (Goldstein et al.,
2008). There is evidence to suggest that some factors associated with adolescent suicide may
be different from adult suicide (Safer, 1997). For example, although impulsive-aggressive
behavior is a common risk factor for both adult and teenage suicide, aggression and
impulsivity are traits highly related to suicidal behavior in adolescents (Apter et al., 1995).
Higher levels of impulsive aggressiveness play a greater role in suicide among younger
individuals with importance decreasing with age. Adolescents with aggression and conduct
disorders may be suicidal even in the absence of depression. Psychosocial factors associated
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with adolescent suicide, such as stress and contagion, bullying and peer victimization may
also be different from adults. Alcohol and drug abuse contribute significantly to the risk of
suicide in teenagers (Apter et al., 1995). Additional potential contributors to suicidal
behavior in depressed adolescents are early defined traits such as temperament and
emotional regulation. One recent study suggests that suicidal youth are characterized by
highly maladaptive regulatory responses and low adaptive emotional regulation responses
to dysphoria (Tamas et al., 2007).

5.3 Sleep problems in highschoolers, students and youth sample

College students will be an ideal population to examine sleep disturbances and mental
health relationships (Yang et al., 2003; Taylor et al., 2010; Nardoff et al., 2011). Yang et al.
investigated the 1,922 first year college students’ coping strategies for sleep disturbances
and their effectiveness in Taiwan (Yang et al., 2003). They pointed out the relative lack of
effective coping strategies for the management of such problems in this population. The
results showed that taking naps and adjusting sleep schedules were coping strategies
associated with better sleep quality. As mentioned throughout, the young adult age group is
particularly susceptible to the onset of major psychiatric disorders. If so, the next logical step
would be to develop primary and secondary sleep prevention programs for behavioral
changes in this population (Liu & Buysse, 2006).

Brand et al. evaluated the effect of early stage intense romantic love on sleep quality in 113
adolescents (mean age: 17.8) (Brand et al., 2007, 2010). The research showed that adolescents
reported significantly less daily sleepiness, higher daily concentration, more physical
activity, and better mood compared to the other groups. Intense love in adolescents seems to
be comparable with hypomanic state of bipolar mood spectrum. Intense positive emotions
could disturb sleep quantity through the presence of heightened psychophysiological
arousal, while improving perceived sleep quality and daytime activity. At least, combined
PSG or actigraphic studies may be needed to understand the effects of such intense and
positive emotions on sleep among adolescents and youth adults.

6. Another symptomatic aspect: Insomnia and nightmare, distinct suicide risk?

Clinical observations have showed that nocturnal sleep disturbances, including insomnia
and recurrent nightmares, represent common distressing sleep complaints that might have
important prognostic and therapeutic implications in psychiatric patients. Epidemiological
studies have demonstrated that insomnia, nightmares, and sleep insufficiency are associated
with elevated risk for suicide. Several studies have suggested an independent predictive
role of nightmares in future suicidal behavior. It should be more noticed that nightmares
may be more than a marker of PTSD and really important in the identification of suicidal
ideation in primary care.

6.1 Sleep disturbances in mental health epidemiology

There is a consensus that one growing area of research in mental health includes the study
of the relationship between sleep disturbances and suicidality in this decade (Agargiin &
Besiroglu, 2005; Bernert et al., 2005; Bernert & Joiner, 2007; Pigeon & Caine, 2010). Increasing
evidence in both clinical and epidemiological studies suggests that disturbances in sleep are
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associated with an elevated risk for suicidal behaviors. Both sleep disorders and general
sleep complaints appear to be linked to greater levels of suicidal ideation and depression, as
well as both attempted and completed suicide (Fawcett et al., 1990; Agargun et al., 1997;
Krakow et al., 2000). As these provident studies have already stressed, one major expected
suggestion is that sleep disturbances may have prognostic significance in predicting suicide
among patients with depression. A recent study conducted in Japan, Fujino et al. showed
that, among 13,259 middle-aged adults, only difficulty maintaining sleep (sleep maintenance
insomnia), compared to other sleep disturbances (e.g., difficulty initiating sleep,
nonrestorative sleep), significantly predicted death by suicide 14 years later (Fujino et al.,
2005). But, depression was not accounted for when examining the association between sleep
and completed suicide. Such findings would often elucidate whether sleep disturbances
stand alone as a risk factor for completed suicide or, conversely, whether such sleep
complaints simply vary with increased depressive symptoms (Agargiin & Besiroglu, 2005;
Fujino et al., 2005). Sleep problems and more specifically, significant changes in sleep, have
been considered as warning signs of suicide in many mental health policies. Thus,
improvement in the identification of risk factors for suicidal behaviors and possible early
intervention and postvention thus ultimately enhance our competence to intervene and
prevent death by suicide (Krakow et al., 2011).

Fawcett et al. conducted the first study to prospectively examine sleep, depression and
suicide in 1990 (Fawcett et al., 1990). They considered insomnia to be one of the “‘modifiable
risks” for suicide in patients with depression. Agargiin et al. demonstrated a significant
association between poor sleep quality and suicidal behavior in depression (Agargiin et al.,
1997). Further studies will be needed to the posssible intervention with regard to suicidality.

Again, does insomnia (sleep disturbances) still manifest distinct suicide risk, even
controlling after several confounding factors? During several years, many studies and
clinical experiences have tried to investigate this concern (Wojnar et al., 2009; Li et al., 2010;
Pigeon & Caine, 2010). But, this question was already asked nearly one century ago by a
British doctor. In 1914, in the medical journal Lancet, Pronger wrote an epoch-making
article, entitled “Insomnia and Suicide” (Pronger, 1914). His clinical intuition still impresses
us enormously, even about one century afterwards. A recent clinical case report stressed
again that sleep assessment should be considered in the evaluation of suicide risk in
depressed patients (Mahgoub, 2009).

6.2 Chronobiogical factors and diurnal fluctuation of suicidality

The study of chronobiological factors in the relationship between sleep and suicidal
behaviors remains a largely unexplored, yet fruitful area of research (Agargtin & Besiroglu,
2005; Bernert & Joiner, 2007). A diurnal variation in the tiling of self-injurious behaviors and
completed suicide is supported by several reports. Blenkiron et al. prospectively assessed
158 patients presenting at a hospital referred for psychiatric assessment due to deliberate
self-harm (Blenkiron et al., 2000). The authors classified these deliberate self-harm incidents
as suicide attempters, and concluded that the frequency of these acts were higher in the
evening and lower in the early morning hours. They also showed a bimodal peak in
frequency for deliberate self-harm among older and younger adults. And they concluded
that the severity of deliberate self-harm appeared to vary according to the time of day
(Blenkiron et al.,, 2000). In another study in Japan, ambulance report records were
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retrospectively reviewed for a 7-year period in Tokyo to examine time-of-day and
documented suicide attempts. Results indicated that suicide attempts showed a peak earlier
in the evening (18h00) compared to the morning (Motohashi, 1990).

Selvi et al. assessed 80 patients clinically diagnosed with major depression and 80 healthy
subjects who were demographically matched with the patient group (Selvi et al., 2010). Results
showed that morningness-type circadian rhythm may play as a significant relief factor after
the onset of major depression, but sleep variables of chronotype and sleep quality did not
significantly predict suicide ideation after controlling for depressive symptoms in the major
depression group. They concluded that suicide ideation and poor sleep quality were
antecedents of depression symptom severity in patients with major depression. They
discussed these findings under the theoretical assumptions concerning possible relations
between chronotype, sleep quality, depression, and suicidality (Selvi et al., 2010).

In studying time-related risk factors, additional research is needed, particularly studies
that better define the severity of suicidal behaviors. It will be important for such studies to
carefully distinguish suicide attempts and deliberate self-harm with an intent to die from
self harm behaviors without suicidal intent. Investigation of the timing of sleep and
suicidal acts may inform risk assessment procedures, emergency responding and
surveillance, as well as treatment (Bernert & Joiner, 2007). There is an association between
circadian rhythms and suicidality. This topic has always been investigated in terms of
diurnal fluctuation of symptoms related to depression or Seasonal Affective Disorder
(Wirz-Justice et al., 2009). Future research will also be necessary to thoroughly evaluate
chronobiological correlates of suicidality in non-clinical samples for preventative
purposes.

6.3 Sleep homeostasis hypothesis and suicidality

Sleep abnormalities are common in patients with suicidal behavior. Sleep complaints such
as insomnia, hypersomnia, nightmare, and sleep panic attacks are frequent in suicidal
adolescents and adults. Results from school-based survey in the USA indicate that whereas
insomnia and hypersomnia independently increase risk for suicidal ideation in adolescents,
the presence of both insomnia and hypersomnia incurs further increased suicidal risk in this
population (Roberts et al., 2001). In another study, a significant and temporal relationship
between sleep problems and completed suicide has been observed (Goldstein et al., 2008).
Considerable evidence supports a strong link between sleep disturbances and suicidality
but the pathway remains to be established (Sher, 2008).

In 2003, an innovative theoretical model, called “sleep synaptic hypothesis”, reflecting on
the significance of slow-wave activity and its homeostatic regulation was proposed (Tononi
& Cirelli, 2003). According to this hypothesis, neuroplastic processes occurring during
wakefulness result in a net increase in synaptic strength in many brain circuits. The role of
sleep is to downscale synaptic strength to a baseline level that is energetically sustainable,
makes efficient use of gray matter space, and is beneficial for learning and memory. Thus,
sleep is the price we have to pay for plasticity, and its goal is the homeostatic regulation of
the total synaptic weight impinging on neuron (Tononi & Cirelli, 2003, 2006). It has been
suggested that wakefulness is associated with synaptic potentiation in several cortical
circuits; synaptic potentiation is tied to the homeostatic regulation of slow-wave activity;
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slow-wave activity is associated with synaptic downscaling; and active synaptic
downscaling occurring during sleep is beneficial for cellular functions and is tied to
overnight performance improvement.

Hence, many aspects of behavioral performance improve after sleep and are negatively
affected by sleep deprivation, and it is conceivable that avoiding synaptic overload by
maintaining synaptic homeostasis would be beneficial for many cellular processes, such as
energy metabolism and membrane maintenance. Clinically, sleep deprivation may affect
fatigue complaints and the production of dreams, which is particularly important for
adolescent’s development. It is possible that disruption of synaptic homeostasis underlies
sleep abnormalities, leading or contributing to suicidal behavior. Serotonergic mechanisms
may affect sleep regulation, are implicated in the pathophysiology of suicidal behavior, and
may be involved in the relation between sleep abnormalities, synaptic homeostasis and
suicidal behavior (Sher, 2008). Taken together, theoretically, sleep difficulties should be
considered in prevention and intervention effort for patients at risk for suicide. Prevention
effort should target good sleep hygiene and early detection and treatment of problematic
sleep patterns in order to decrease risk for suicide (Liu & Buysse, 2006). Better
understanding of the relationship between disturbed sleep and suicidality may serve to
inform effort for suicide prevention.

7. Nightmares
7.1 Nightmare; Definition and epidemiology

Both insomnia and nightmare showed classical and, at the same time, a novel symptomatic
aspect in psychiatric epidemiology. Clinical observations have showed that nocturnal sleep
disturbances, including insomnia and recurrent nightmares, represent common distressing
sleep complaints that might have important prognostic and therapeutic implications in
psychiatric patients. Epidemiological studies have demonstrated that insomnia, nightmares,
and sleep insufficiency are associated with elevated risk for suicide (Hasler & Germain,
2009).

Dreams are a remarkable experiment in psychology and neuroscience, conducted every
night in every sleeping person. They show that the human brain, disconnected from the
environment, can generate an entire world of conscious experiences by itself (Nir & Tononi,
2010). Both DSM-IV and ICSD-2 criteria converge on defining nightmares as intensely
disturbing dreams that awaken the dreamer to a fully conscious state and generally occur in
the latter half of the sleep period (Table 5.).

Lifetime prevalence of nightmares in the general population is unknown, but large
epidemiological studies indicate that about 85% of adults have experienced at least one
nightmare within the past year (Levin & Nielsen, 2007). Further investigations suggest that
the prevalence may almost approach 100%! The estimated frequency of clinically significant
nightmares (occurring at least weekly) is 4-10% in the general population (Nielsen et al.,
2006). Similar rates are reported from different cultures. There is a significant gender
difference in nightmare frequency, with women of all ages reporting nightmares more
frequently than men. Age is also relevant: nightmares are less frequent among the elderly
(Levin & Nielsen, 2007; Nielsen et al., 2006).
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Nightmare Disorder

A. Repeated occurrences of extended, extremely dysphoric and well-remembered dreams
that usually involve efforts to avoid threats to survival, security or physical integrity
and that generally occur during the second half of the major sleep episode.

B. On awakening from the dysphoric dreams, the person rapidly becomes oriented and
alert.

C. The dream experience, or the sleep disturbance produced by awakening from it, causes
clinically significant distress or impairment in social, occupational, or other important
areas of functioning.

D. The dysphoric dreams do not occur exclusively during the course of another mental
disorder (e.g., a delirium, Posttraumatic Stress Disorder) and are not due to the direct
physiological effects of a substance (e.g., a drug of abuse, a medication) or a general
medical condition.

Table 5. DSM-5 proposed criteria for nightmare disorder ([84], 2010).

7.2 Nightmare; Etiology

Because nightmares are often, but not necessarily, associated with PTSD, many specialists
distinguish post-traumatic and non-traumatic (idiopathic) nightmares (Hasler & Germain,
2009; Levin & Nielsen, 2009). Post-traumatic nightmares reflect the long-lasting effect of a
wakeful traumatic experience, whereas the cause of non-traumatic nightmares is unknown.
Numerous studies have found that nightmare frequency is associated with
psychopathological symptoms (Levin & Nielsen, 2007), but because most of these studies do
not strictly distinguish between post-traumatic and non-traumatic nightmares, the
interpretation of the results is ambiguous. Levin & Nielsen described six broad
psychopathological categories that are associated with nightmares: anxiety symptoms,
neuroticism and global symptom reporting, schizophrenia-spectrum disorders, other
psychiatric disorders, behavioral health problems and sleep disturbances, and PTSD (Levin
& Nielsen, 2007). A common feature of these pathologies is notable waking emotional
distress, suggesting that nightmares may play a role in processing of these experiences. The
studied reviewed above also suggest that the connection between early experiences, brain
development, and nightmare experiences might involve failures in emotion regulation
(Nielsen et al, 2006; Levin & Nielsen, 2009). Current models of nightmare production seem
to emphasize negative emotionality as having a central role in determining dream affects.
Agargiin et al. previously reported that the prevalence of childhood traumatic experiences
was higher among adult who “often” had nightmares than among adults who “sometimes”
or “never” had nightmares (Agargitin et al., 2003). With regard to the associations between
nightmares and mental health status, Nielsen et al. studied adolescents (aged 13-16) and
reported a significant association between the frequency of nightmares and the level of
anxiety (Nielsen et al., 2006). To date, very few studies have investigated the prevalence of
nightmares in adolescents, compared to adults. In Japan, analyzing 90,081 nationwide
adolescent sampled data, Munezawa et al. showed that the prevalence of nightmares was
35.2% among Japanese adolescents (more than one third) (Munezawa et al.,, 2011). The
results of this study should be considered in the prevention of nightmares among Japanese
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adolescents. They concluded that it is important to maintain regular sleep habits for
preventing this symptom, and proposed that health education about regular sleep habits
should be promoted among Japanese adolescents in a near future.

7.3 Nightmare and attachment

Interestingly, from the viewpoint of both attachment theory and epidemiology, Cséka et al.
have hypothesized that adults who experienced early maternal separation (before one year
of age and lasting at least one month) would report more frequent nightmares and bad
dreams (Csoka et al., 2011). In the frame of the Hungarostudy Epidemiological Panel, 5020
subjects interviewed, significant associations were found between early maternal separation
and both frequent nightmare experience in adulthood and increased frequency of
oppressive and bad dreams. Current depression scores fully mediated the association
between early separation and nightmares, but not the association between early separation
and negative dream affects. The authors interpreted these findings as a trait-like
enhancement of negative emotionality in adults who experienced early maternal separation.
This enhancement influences the content of dreams and, when it takes the form of
depression, also influences the frequency of nightmares. The effect of early maternal
separation on nightmares and bad dreams is relevant, which merits further attention (Cséka
et al., 2011).

7.4 Nightmare and suicidality

As we have mentioned above, frequent nightmares have been noted to be related to
suicidality in depressed patients, particularly among women (Agargiin et al., 1998). A
prospective follow-up study in a sample drawn from the general population also reported
that the frequency of nightmares is directly related to the risk of suicide (Tanskanen et al.,
2001; Turvey et al., 2002; Bernert, et al., 2005; Sjostrom et al., 2007; Nadorff et al., 2011).
Among those, Bernert et al. directly addressed the real question regarding research
indicating that sleep disturbances may be specifically linked to suicidal behaviors: Is this
link largely explained by depressive symptoms or how are specific symptoms of sleep
disturbances relate to suicidal symptoms when controlling for depression? The 176
outpatients completed measures on sleep disturbances, suicidal symptoms. They
controlled for depressive symptoms to establish a link between sleep disturbances and
suicidality. They found that insomnia and nightmare symptoms were associated with
both depressive symptoms and suicidality before controlling depressive symptoms. After
controlling for depressive symptoms, only nightmares demonstrated an association with
suicidal ideation. Another significant finding was that nightmares were particularly
associated with suicidality among women compared to men. Before controlling for
gender, a non-significant trend emerged between nightmare symptoms and suicidality,
and this relationship remained after controlling for depression. After controlling for
gender, the link between nightmare symptoms and suicidal ideation was statistically
significant. This finding indicates that the association between nightmares and suicidality,
while controlling for depression, was somewhat stronger among women versus among
men (Bernert, et al., 2005).

For more than three decades, sleep disturbance had been considered the hallmark of
posttraumatic stress disorder. Since insomnia has been observed in 90% of PTSD cases and
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nightmare related to the trauma in 70%, this is understandable (Hendin et al., 2008). Besides,
recently, Nadorff et al. clearly showed that nightmare symptoms may be “more than” a
marker of PTSD, and hence may be important in the identification of suicidal ideation
following several previous literatures (Nadorff et al., 2011).

8. Future remarks and treatment implications
8.1 Acute insomnia, the emergence of sleep psychiatry

Despite significant contributions made in the area of chronic insomnia, the area of acute
insomnia has received comparatively little attention (Ellis et al., 2011). Overall, the findings
from the review will highlight the need for a structured diagnosis of acute insomnia as the
first step in a research and treatment strategy. Psychiatric and medical disorders are often
associated with sleep disorders, especially acute insomnia which is a crucial element in
clinical practices. Therefore, clinicians have to organize specific remedies for co-occurring
acute insomnia itself. Recently the notion of sleep psychiatry (psychiatric therapeutic
approach, both biologically and psychologically, based on sleep science) has gathered much
attention worldwide (Goblin et al., 2004). Taking these points into account, when addressing
potential treatment implications based on this conceptualisation of acute insomnia, three
questions emerge: 1) Is it possible that acute insomnia can be identified and/or responded
to in a timely manner?; 2) Is it possible that an intervention for acute insomnia has the
potential to derail the occurrence of chronic insomnia?; 3) What would the optimal
treatment approach be? Here, we will present a case study in order to show the possible
efficiency of early sleep psychiatric intervention, mainly focusing on the subjective
experience of the individual with acute insomnia (Abe et al., 2012).

8.1.1 Case study 2

Mr. T., a 25-year-old man, had a long history of OCD (Obsessive-Complusive Disorder) with
recurrent obsessive thoughts of touching dirt and compulsive cleaning since his
preadolescence. Firstly, at the age of 18, he consulted a psychiatrist for the purpose of
treating his depressive symptoms after his father’s sudden death. His depressive symptoms
improved and then stabilized for several years with the aid of pharmacologic treatment
(sulpiride 30mg, clorazepate 7.5mg and paroxetine 20mg). After graduating from
professional school, he was able to work as a computer engineer in an urban company in
spite of the persistence of his obsessive symptoms. One winter, he was addressed to our
outpatient clinic by his general practitioner. His symptoms had already stabilized because of
the same medication as a long-term maintenance treatment for OCD.

After four months of our follow-up, that spring, he was transferred to another section in his
company. This change of social environment made him cogitate about his interpersonal
relationship with other colleagues, which provoked acute insomnia symptoms, such as
difficulty falling asleep and nighttime awaking. Additionally, he also suffered from daytime
impairment related to his insomnia, especially hypersomnia and daytime sleepiness. He
said, “I can’t concentrate on my work because I have to fight to get to sleep” and “I feel
afraid of falling asleep”. Typically, the fear of insomnia was exacerbated. In other words, he
was very afraid of losing his career position in his new section caused by the daytime
impairments (e.g., losing concentration and diminished performance), which he attributed
to his insomnia.
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In order to improve acute insomnia symptoms, we treated him mainly with an early sleep
psychiatric approach as a non-pharmacological intervention. Intentionally, we avoided
increasing medication, because his principal concerns were strongly related with daytime
impairment of insomnia. Adding another medication to improve sleep might run a risk of
exacerbating daytime consequences of insomnia. In this situation, we treated him, making
use of a home-monitoring actigraphy and an oxygen saturation tool. After two days of
monitoring, the actigraphy always measured total sleep time and number of nighttime
awakenings, so data showed that he had slept sufficiently during the night contrary to his
complaints. As a first step, we supported him by showing him recorded sleep data, which
suggested that his objective quality of sleep was different from his subjective complaining.
This manifestation explained by itself a typical psychopathology of insomnia. This
monitoring continued for a week. During this period, he was encouraged to visit our clinic 3
times a week for evaluation. Over nights, his actigraphic records always suggested longer
and more consolidated sleep efficiency compared with his subjective intensity of insomnia
complaints. As a next step, one night he was asked to get installed a portable oxygen
saturation tool. The obtained data showed that some presence of hypoxemia during his
sleep, which could partially explain the fragility of his sleep function. Also, he was found
drinking alcohol and smoking just before going to bed. Moreover, he often surfed the web in
eating snacks during the night on weekends. Therefore, we considered this above data as
important evidence to strongly stop him from smoking and drinking before bedtime, and
urging him to keep regular habits even at the weekend. With this intervention equipped
with the home-monitored objective data, also based on sleep hygiene education (e.g. avoid
bedside drinking, smoking, snacking and surfing the internet), his anxiety and fear of
insomnia diminished dramatically and he spontaneously recovered from acute insomnia.

The lifetime prevalence of OCD is comparatively high at 2-3.5% of the population. While
neither the core syndromal manifestations nor prominent associated features of OCD
include sleep disturbances, patients suffering from OCD often complain about their sleep
disturbance. Clinical observations show that their complaints are non-specific and persist.
Previous sleep studies among patients with OCD are sparse and results inconsistent, often
confounding with their comorbid depressive illness. Psychiatric disorders, such as neurotic
disorders including OCD, are often associated with sleep disorders, especially insomnia
which is a crucial element in clinical practices. Characteristically, insomniacs often complain
about their sleep more than about the lack of it objectively measured. Therefore, we have to
organize specific remedies for co-occurring acute insomnia itself. Possible other reasons for
explaining his diminished quality of sleep in this case, were as follows; 1) presence of co-
occurring subclinical depressive symptoms, 2) negative consequences of core OCD
symptoms of sleep habits, 3) concurrent diurnal side effects of long-term prescribed
medication. Clinically, these aspects must always be taken into consideration for managing
sleep disturbance comorbid with neurotic disorders including OCD.

In this case, we attempted to have an early intervention in the vicious cycle of acute
insomnia. This early sleep focused intervention prevented him from entering the chronic
vicious cycle of psycho/physiological hyperarousal, which was supposed to play a central
role in the pathophysiology of insomnia. We emphasize several suggestions about acute

insomniac state. “I can’t sleep”, “I don’t get enough sleep”: This kind of complaints have
often led to the easiest solution of direct prescriptions of hypnotics. The accumulation of
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hypnotics has eventually had negative consequences in their everyday QOLs, such as
daytime sleepiness and diminished concentration. Traditionally, Morita Therapy, a unique
psychotherapy originated in Japan was devised for treating classical neurotic disorder. That
concept has evolved the phenomenology of insomniacs as a subjective fabricated nature,
claiming that clinicians are liable to make an error by just giving hypnotics to help the
patient’s feeling of sleeplessness without attempting radical cure on him. In this case,
theoretically we applied some conventional concepts of Morita therapy to the treatment,
utilizing the latest home monitoring instruments. We have to understand the fundamental
phenomenology of diminished quality of sleep, and then give feedback to the acute
insomniacs themselves in an appropriate way. To explain this process in the Morita theory,
we attempted to stop exacerbating “psychic interaction” of acute insomniacs. This way of
feedback may have something in common with the current well-developing Mindful-Based
Cognitive Behavioral Therapy for insomnia. Despite their nature of subjective-objective
discrepancy, individuals suffering from acute insomnia are situated under a subjectively
perceived overwhelming threat.

We may stress that focusing on how sleep state misperception could be a particularly
central aspect of insomnia within the context of OCD. From this case study, it appears that
the treatment was largely successful because the actigraphic records helped to correct the
patient's misperceptions. Perhaps, such a focused intervention has a non-specific and
positive psychotherapeutic effect. This could also have implications about the possible
application of actigraphy to treat sleep problems within anxiety disorders. A home
monitoring system, such as actigraphy, not only provides satisfactory objective
evaluation, but also a supportive psychotherapeutic effect in diminishing fear and anxiety
related with acute insomnia. Getting an individual to recognize at an early stage, and
providing him with treatment pathway guided by actigraph to deal with, were crucial in
this case.

8.2 Alcoholism and insomnia

Some researchers have investigated between sleep disturbances in an adolescent period and
its temporal development of substance abuse. The role of alcohol in the suicidal process
warrants special attention (Gromov, I & Gromov, D, 2009; Wong et al., 2010). Adolescents
may also be considered to choose drinking habits and substance abuse as a self-help sleep
habit in order to escape negative suicide ideation. The association between insomnia and its
self-medication with alcoholism has been acknowledged. The relationship between sleep
problems and substance use/abuse has been demonstrated in both adults and adolescents.
Insomnia has been shown to prospectively predict alcohol problems among some adults
(Brower et al., 2001).

One recent unpublished data in alcoholic groups in a psychiatric hospital in Japan also
showed that the majority of middle-aged alcoholic patients entering treatment reported
insomnia symptoms and recognized themselves their diminished quality of sleep (Asami et
al., 2011). In the Epidemiological Catchment Area study in the USA (n= 7,954), individuals
with persistent insomnia at baseline were more likely than individuals without insomnia to

experience the first onset of alcohol abuse or dependence one year later (Ford & Kamerow,
1989).

www.intechopen.com



410 Public Health — Methodology, Environmental and Systems Issues

Recently, Pieters et al. have investigated the associations between pubertal development,
sleep preference, sleep problems, and alcohol use in 431 early adolescents (Pieters et al.,
2010). Then, they studied whether the associations changed when controlling for adolescent
internalizing and externalizing problems. Results showed that pubertal development was
positively associated with sleep problems and more evening-type tendencies (e.g., favouring
later bedtimes), which in turn were positively related to alcohol use. From this study, it can
be concluded that both puberty and sleep regulation are important factors in explaining
alcohol use in early adolescence. This research has shown again a possible bi-directional
relation between alcohol use and sleep, while profound puberty-dependent transitions
regarding sleep patterns take place in early adolescence. Moreover, puberty has been
associated with an increase in alcohol use of adolescents. They provided valuable data to
understand the relationship among puberty, sleep problems, and alcohol use. Questions
regarding that association, the possible reciprocal relationships among circadian phase
preference, sleep problems and alcohol use, mediators and moderators of such relationships,
as well as potential gender differences on these relationships were discussed (Wong, 2010).
To understand the relationships among pubertal development, sleep problems, and alcohol
use, researchers need to be aware of the physiological changes that take place in puberty, as
well as the psychosocial factors that are associated with such changes (Pieters et al., 2010).

To the best of our knowledge, Wong et al. s’ several reports in the USA have been the only
longitudinal study examining the relationship between childhood sleep problems and
adolescent substance use (Wong et al., 2004, 2009, 2010). Following their early works from a
community sample of high-risk families and controls (292 boys and 94 girls), they have also
tested whether adolescent sleep problems and poor response inhibition mediated the
relationship between childhood sleep problems and substance (alcohol and drug) outcomes
in young adulthood (Wong et al., 2010). Eventually, longitudinal design should be useful.
Prevention and intervention programs may want to consider the role of sleep problems and
response inhibition on substance use and abuse.

8.3 Insomnia and trauma in current Japanese society aftermath of tsunami disaster

A massive 9.0-magnitude earthquake occurred in the Pacific Ocean near Northeast Japan
on March 11, 2011, causing serious damage to Japan. The effect of the East Japan
Earthquake will not terminate within months. Many survivors experienced observing the
disaster of the tsunami wiping out everything, and those extraordinary experiences will
surely cause trauma among many minors (children and adolescents) who survived this
disaster (Takeda, 2011). Those affected adults and adolescents should be taken care of
closely for the possible occurrence of post-traumatic stress disorder, in terms of daily
stress coping and sleep hygiene parameters related with insomnia. How does such
emotional affects predict insomnia and nightmare symptoms? Bereavement is a
ubiquitous part of the human condition. Almost no person makes it through his or her life
without having to cope with the loss of a loved one several different times. The loss of a
parent, child, or grandparent can be very distressing. From now on, further research will
be needed to investigate the relationship between bereavement, complicated grief and
recovery sleep.

Before concluding this discussion, we cited another provident remark, proposed by a French
psychologist. She challenged to develop an analysis of various external and intrapsychic
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factors related to adult insomnia (Dollander, 2002). The author suggests some preventive
perspective to face the etiology of adult insomnia, and points out limits of pharmacological
treatment. From a clinical viewpoint, she succeeded in making methodological propositions
to test the four exposed psychodynamic assumptions: 1) insomnia should be a result of
anguish excess related to intrapsychic conflicts which can’t lead to a mental elaboration; 2)
insomnia should be a result of psychic functioning invalidation; 3) some insomnias are
related to waking associated with repetitive nightmares, and 4) some insomnias are in
relation with an impossibility to accept passive position. These aspects are still in a
hypothetical model, but it should always be noted in constructing long-term treatment
strategy targeting on insomnia especially in the aftermath of trauma.

9. Brief summary and conclusion

In summary, clinical and epidemiological studies suggest that sleep disturbances (insomnia)
are closely associated with suicidality and other correlates both in adult, and probably more
importantly, in adolescent. In some cases, this association appears to exist above and beyond
depression and PTSD. Nightmare shows a unique association with suicide risk, whereas
additional research is needed to clarify both pathophysiology and symptomatology of
insomnia. Studies should also be undertaken to determine the effects of adequate sleep and
sleep hygiene promotion on mental health and suicide prevention. As the association
between alcohol use and sleep has also been well documented among adults, researchers
need to be aware of the pubertal development that takes place in sleep problems and their
coping strategies. Circadian and homeostatic factors drive sleep. The sleep focused
intervention studies may help us learn more about the fundamental role and homeostatic
process of sleep dynamics in psychiatric disorder. Issues regarding the relationship between
puberty and insomnia, the possible reciprocal relationships among circadian phase
preference, sleep problems and alcohol use, mediators and moderators of such relationships
(i.e. risk, protective and resilient factors), as well as potential gender differences on these
relationships were discussed in further research and clinical practices.
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