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Chapter 7

In this chapter, the main findings of the present thesis will be summarized and discussed
in the context of the current scientific literature in order to present a more comprehensive
view of the link between sleep disturbances and depressive and anxiety disorders.
Finally, methodological considerations, strengths and limitations and directions for
future research as well as clinical implications will be discussed.

Summary of main findings
An integration of the main findings of this thesis is presented below in Table 1.
Table 1: Summary of findings: links between sleep variables and psychopathology
Sleep

Link with
depressive
and anxiety
disorders
(cross-sectional)

Link with work
functioning in
depressive and
anxiety disorders
(cross-sectional)

Prediction
of onset of
depressive
and anxiety
disorders

Prediction
of course of
depressive
and anxiety
disorders

Insomnia
Short sleep duration
Long sleep duration
Late chronotype

+
+
+
+

+
+
N.E1

+
+
N.E

+
+
N.E

1

N.E= not examined

+ = a positive association, – = no significant association

Using cross-sectional data from the NESDA study, we found that current depressive and/
or anxiety disorders were associated with more insomnia and with both a short and a
long sleep duration. Also persons with remitted depressive disorders, but not those with
anxiety disorders, reported more insomnia and a shorter sleep duration (Chapter 2).
With regard to the consequences of sleep disturbances, this thesis found that, in subjects
with current depressive and/ or anxiety disorders, insomnia and short sleep duration
– independent of other clinical characteristics – were cross-sectionally associated with
decreased work functioning (Chapter 3). No consistent associations between sleep
measures (insomnia/ sleep duration) and work functioning were found in subjects
without current depressive and/ or anxiety disorders. Subsequent longitudinal analyses
confirmed that both insomnia and a short sleep duration prospectively predicted the
onset of depressive and/ or anxiety disorders in subjects who had never suffered from
depressive and/ or anxiety disorders before (‘healthy controls’) (Chapter 4). In addition,
independent of other clinical characteristics, both short and long sleep duration, but not
insomnia, were predictive of a poorer 2-year course outcome in subjects with depressive
and/ or anxiety disorders (Chapter 5). Finally, this thesis showed that persons with
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current depressive and/ or anxiety disorders reported a later chronotype (Chapter 6).
In the paragraphs below, we will elaborate on these main findings in the context of the
recent literature.

Associations between insomnia, sleep duration, chronotype and current
depressive and/ or anxiety disorders
From the current scientific literature, it is clear that sleep and psychiatric disorders are
tightly linked (1-3). Depending on what definition is used, prevalence rates for ‘insomnia’
vary greatly. The spectrum ‘insomnia’ ranges from only insomnia symptoms (with a
prevalence of 30-48% in the general population), insomnia symptoms plus daytime
consequences (9-15% of the general population), dissatisfaction with sleep quality
or quantity (8-18% of the general population) or an insomnia diagnosis (according to
the DSM-IV, with a prevalence of 6%) (2). In one study, it was estimated that up to 90%
of patients suffering from a depressive disorder complain of their sleep (4). Another
study found that nearly 80% of individuals with a current major depressive disorder
complained of insomnia symptoms. If an anxiety disorders was also present, almost 90%
complained of insomnia symptoms (5). Individuals with a generalized anxiety disorder
in primary care complain in 74% of cases of sleep disturbances (6) and 68% of individuals
with a panic disorder, complain of difficulties of falling asleep (7). Looking at it the other
way around, 52.5% of subjects referred to an insomnia clinic suffers from a (DSM-IV
based) psychiatric disorder, with the most common disorders being generalized anxiety
disorder, obsessive-compulsive disorder or major depressive disorder/ dysthymia (8).
Thus, it is clear that insomnia and psychiatric disorders are frequently diagnosed in
each others presence.
Our results in Chapter 2 confirm that sleep and depressive and anxiety disorders are
strongly connected. Subjects with current depressive and current anxiety disorders
reported significantly higher insomnia scores than subjects without these disorders.
Short sleep duration (defined as sleeping on average less than 6 hours per night) was
common in depressed and/ or anxious patients (31.1% of subjects with major depressive
disorder, and 25.3 % of subjects with current anxiety disorders in our study). However,
a substantial percentage of depressed and/ or anxious patients did report the contrary:
a long sleep duration (10 or more hours/ night) (6% of subjects with major depressive
disorder reported long sleep duration , 3% of subjects with anxiety disorder, and 8.8 %
of subjects with both depressive and anxiety disorders). Our findings are in line with
other studies, which also find a strong connection between (for example) insomnia and
depressive and anxiety disorders (4).

7
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The association between depressive disorders with both extremes of the sleep
continuum (both short and long sleep duration) is well known in clinical practice.
Subjects who are depressed can present with either ‘vital symptoms’ (which includes
shorter sleep), but also with ‘atypical symptoms’ (which includes hypersomnia). The
mechanism behind this association can be either psychologically, environmentally,
genetic, or a combination of (all) these factors. In rats, a one week sleep restriction leads
to alterations in neurotransmitter receptor systems (such as a reduced sensitivity of the
serotonin 1A receptor for corticotropin- releasing hormone) and changes in the HPAsystem (such as a blunted ACTH pituitary response). Alterations in these systems have
also been associated with depression in humans (9). In addition, both short as well as
increased sleep duration has been associated with an increase in inflammatory markers
(C- reactive protein and interleukin-6) (10, 11). Depression has been associated with
elevated levels of interleukin-6 itself (12), which suggests that inflammation may be an
underlying mechanism, possibly underlying both depression and the extremes of short
and long sleep duration.
In earlier studies, long sleepers have also been reported to worry more (13, 14). However,
potentially complicating the interpretation of these results is the fact that these studies
did not use a validated assessment of worry (15). A more recent study, which assessed
worrying with a validated instrument, found that worrying is negatively associated
with sleep length, which means that short sleepers worry more than long sleepers (15),
and suggests that increased worrying might not be the underlying mechanism for a
longer sleep duration.
In Chapter 6, we examined whether current depressive and/ or anxiety disorders
were associated with chronotype. We found that a later chronotype was associated
with both current depressive and/ or anxiety disorders. We found no differences in
chronotypes between subjects with remitted depressive and/ or anxiety disorders or in
healthy controls. Clinical characteristics such as type of disorder, severity of psychiatric
symptoms and use of medication did not contribute to this association. This points to
the fact that a later chronotype is independently associated with current depressive
and/ or anxiety disorders. Because our analyses are based on cross-sectional analyses,
it is possible that psychopathology leads to a later chronotype, but it is also possible that
a later chronotype is a risk factor for developing depressive and/ or anxiety disorders.
Underlying genetic factors, such as clock genes, causing both mood symptoms and
differences in chronotype could be responsible for this association. This has been
reported before: circadian clock-related polymorphisms have been associated both
with seasonal affective disorder and diurnal preference (16). It is also possible that
environmental factors, such as bright light, are responsible for the association between
chronotype and psychopathology. Bright light is one of the best known ‘Zeitgebers’ of
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the biological clock, and a lack of bright light might affect both circadian rhythmicity
and mood (17).

Primary versus secondary/ comorbid insomnia
It is not yet clear how insomnia in the context of depressive and anxiety disorders
must be ultimately viewed, since insomnia or sleep disturbances are also a diagnostic
criterion of major depressive disorder and generalized anxiety disorders. In the
older literature, there were two different viewpoints: (1) sleep disturbances were an
indicator of severity of the underlying psychiatric condition, and (2) sleep disturbances
were a condition which existed on its own (labelled as a ‘separate entity’), next to or
comorbid to the depressive and anxiety disorders (18). The International Classification
of Sleep Disorders (19) followed this abovementioned distinction, and subsequently
distinguished two types of insomnia: primary insomnia and secondary insomnia. Primary
insomnia was diagnosed in the absence of an underlying psychiatric or other medical
cause. Secondary insomnia was thought to result from an underlying psychiatric or
medical cause (19). More recent literature actually favours the term ‘comorbid insomnia’
instead of ‘secondary insomnia’ (20). Comorbid insomnia implies that the insomnia
is viewed as a separate condition with a need for treatment aimed specifically at the
insomnia. As for the second explanation which views sleep as an indicator of underlying
severity, this makes sense from a clinical point of view. As we have stated before, sleep
disturbances, such as insomnia, are one of the diagnostic criteria of a major depressive
disorder and are also included in the definition of generalized anxiety disorder. Sleep
disturbances are also included in symptom severity checklists for depression (21). To
illustrate this further: in a sample which compared majorly depressed individuals
based on the presence/ absence of insomnia, it was found that subjects with insomnia
reported an increased severity of psychiatric symptoms and that also the duration of
the depressive episode was longer (22). This was also found in a large sample (n=3743)
of non-psychotic majorly depressed outpatients: symptoms of insomnia were indicative
of a more severe depression (23). But, as stated before, insomnia can also be viewed as a
separate, independent condition.

7

Suggestions that sleep disturbances are an indicator of severity of
psychopathology
In Chapter 2 we found increased insomnia scores in subjects with current depressive
and/ or anxiety disorders, with subjects suffering from both conditions (i.e., the most
severely affected) reporting the highest insomnia scores. These findings were not altered
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by adjusting for a large set of confounders known to influence sleep (such as somatic
health, severity of mood symptoms or use of psychotropic medication). In addition, in
Chapter 5 it was shown that insomnia (and a short sleep duration) was associated with
a worse course (i.e., persistence of diagnosis or chronic course trajectory) of depressive
and/ or anxiety disorders. However, we found that the effect of insomnia on persistence
of a depressive and/ or anxiety disorder was (entirely) attributed to symptom severity,
since associations disappeared after adjusting for severity of psychiatric symptoms. This
could suggest that – with respect to course of depressive and/ or anxiety disorders –
insomnia is an indicator of more severe psychopathology.

Suggestions that sleep disturbances are independent of severity of
psychopathology
In line with the indication of primary insomnia in which the insomnia is an important
phenomenon independent of an underlying cause, in Chapters 4 and 5, rather
independent associations between sleep disturbances and the onset and course of
depressive and/ or anxiety disorders were found. In Chapter 4, we found that both
insomnia and short sleep duration were associated with incident depressive and/ or
anxiety disorders. It is of course also possible that subjects who experience insomnia
prior to a clinical diagnosis of a depressive or anxiety disorder, already experience
subsyndromal psychiatric symptoms. Therefore, we adjusted our results for severity of
(subsyndromal) depressive symptoms, in order to examine the independent effect of
insomnia on the onset of these disorders. After adjustment, we still found that insomnia
was predictive of the onset of these disorders.
These findings are in line with the suggestion of ‘primary insomnia’, because the
insomnia was present before the onset of the disorder. This suggests that primary
insomnia is on the causal pathway of developing depressive and anxiety disorders. How
insomnia contributes to the onset of depressive and/ or anxiety disorders remains not
fully understood. Most research has focussed on insomnia and the onset of depression.
Less research has been conducted in order to explore whether insomnia leads to incident
anxiety disorders. In adolescents, it has been found that in 73% of the studied sample
the anxiety disorder precedes the insomnia and prior insomnia was not significantly
associated with onset of anxiety disorders (16), which is in contrast with our study.
In the literature, there is general consensus on the model of ‘hyperarousal’. Every
individual experiences life stressors which can result in insomnia. In some individuals
(for whatever cause), the insomnia does not resolve after the stressor disappears,
resulting in a state of ‘hyperarousal’ (24). Instead of becoming relaxed and preparing to
fall asleep, these individuals are aroused, and there is increased cortical activation as a
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result of classical conditioning. There is increased sensory and information processing,
and enhanced memory formation. Each of these processes might have a negative effect
on sleeping. For instance, it is thought that an increased level of cortical activation
makes it difficult for subject to distinguish between sleep and wakefulness. Enhanced
memory formation might interfere with one’s ability to experience uninterrupted sleep.
A hyperarousal state is associated with a diminished amount of Rapid Eye Movement
sleep, which is associated with altered emotional responses, different functioning of
the cognitive system – including cognitions about one self and the environment and
ultimately to depression (24). From a psychological perspective, this can be explained by
the model of ‘learned helplessness’, in which negative cognitions about one’s ability to
function lead/ contribute to the onset of depression.
Another underlying mechanism could be that insomnia and depressive or anxiety
disorders share a genetic basis. Certain genes may contribute independently to insomnia
and to mood disorders. A variation in the serotonin transporter gene (one or two copies
of the polymorphism in the promotor region) has been associated with more depressive
symptoms (25). In another study, a variation in the serotonin transporter gene (two
short alleles) was associated with primary insomnia (26). Thus, there is evidence (be it
little) that such genetic variations are possibly associated with both mood disorders and
insomnia.
The explanation for the predictive role of insomnia could also be neuro-endocrine. There
has been been quite some research linking hypercortisolism to major depression (27).
Some studies have also found increased cortisol excretion in insomniacs (28), and this
finding was replicated in another study (29). However, another study was not able to
replicate this finding (30), and a recent review states that the research on the relationship
between cortisol and insomnia has not been studied extensively enough to draw
conclusions on the direction of the association (24).
In Chapter 5, we found that both short and long sleep duration were associated with
a chronic course, independent of severity of baseline symptoms. Possibly, short sleep
duration increases daytime fatigue, which has been predictive of poor outcome of
depression (31). Theoretically subjects with short sleep duration may suffer from a
biologically different type of depression or anxiety, thus contributing to a poorer course.
A shared genetic background for mood disorders and short sleep duration has recently
been proposed, because genetic variation previously linked to depression (GRIA3polymorphism) has also been linked to shorter sleep duration (32). Short sleepers might
also just have more ‘time’ for pessimistic thoughts, thus contributing to poor outcome
in depression (15). The fact that long sleep duration contributes to poorer outcome,
might be based on the fact that depressed/ anxious individuals spend more time in bed,
dissatisfied with the fact that they can not get out of bed.

7
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Sleep disturbances: indicative of severity of psychopathology, or
independent of psychopathology?
Summarizing, our results suggest that sleep disturbances can likely reflect an indication
of (current) severity as well as an independent comorbid condition. It is not easy to
discriminate between these two mechanisms, and the results of this study suggest that
both may be partly true. We provide evidence that sleep disturbances are indicative of
major depressive disorder severity, but our study also provides evidence that insomnia
and sleep duration add predictive value in onset and course of depression and anxiety
disorders, next to the standard clinical severity indicators. A recent study investigated
the presence of ‘primary’ and ‘secondary’ insomnia in depressed subjects: 40.7% reported
primary insomnia, 58.8% reported secondary insomnia, and 33.3% reported both types
of insomnia (18). This suggests that it is important to distinguish between these two
types of insomnia, but given the fact that more than one third suffers from both types
of insomnia, the distinction may not be that relevant. From a scientific point of view, it
is important to differentiate between these forms of insomnia (18). But from a clinical
point of view, it is probably not always possible to rely on individuals’ perceptions in
diagnosing at which point in time the insomnia was first present (either before of during
the disorder) (33).

Sleep and remitted depressive disorders
In Chapter 2 we found that insomnia and short sleep duration were associated with
remitted depressive disorders. This suggests that sleep disturbances are not only an
indicator of current severity, but could also be a ‘residual symptom’ of a depressive
disorder. It has been reported before that sleep disturbances are one of the most common
residual symptoms after a major depressive episode (34). In unipolar depressive disorder,
there is evidence that the first episodes of the disorder are associated with a considerable
amount of stressors (such as life events), but this is less pronounced in subsequent
episodes of the disease, in which the relapses occur much easier. This phenomenon
is also called ‘kindling’ (35). The mind is then ‘predisposed’ to the development of a
new episode (35). Possibly the sleep disturbances after a remitted diagnosis of major
depressive disorder are a manifestation of this ‘kindling’ effect, making subjects more
vulnerable for a new episode.
Our results are also in line with other studies. Sleep disturbances in remitted depressed
individuals have previously been found not to be related to baseline severity and
duration of depression, subtypes of depression or comorbid somatic diseases (36). The
results of this study were similar to an earlier study which also explored residual rates of
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insomnia after treatment for major depressive disorder (37). The results of our study and
previous studies thus support the idea that sleep disturbances may also be considered a
‘separate entity’ (18), a condition which does not necessarily improve after the depressive
disorder has remitted.

Consequences of sleep disturbances
In Chapter 3, we found that insomnia and short sleep duration were significantly
associated with decreased work performance and absenteeism in subjects with current
psychopathology, also after adjusting for symptom severity and use of psychotropic
medication. This suggests that insomnia and short sleep duration have independent
effects on work performance, and is not simply a manifestation of severity of the
underlying psychopathological disorder. We did not find these associations in subjects
without current psychopathology. An explanation for the fact that the association
between sleep disturbances and work functioning almost exclusively occurred in
subjects with psychopathology, may be that subjects with psychopathology call in sick
earlier, because they find it harder to cope with their sleep disturbances. This might be
a decreased (psychological) ‘flexibility’ due to their underlying depressive or anxiety
disorder. Also, it is possible that sleep in depressed/ anxious individuals is a different
phenomenon, with, for instance, a larger role for ruminating/ worrying subjects with
psychopathology (38), thus having a different effect on work functioning.

7

Depressive versus anxiety disorders: does type of disorder matter in the
association with sleep disturbances?
In some chapters of this thesis, we found that sleep disturbances (insomnia/ sleep
duration) are more associated with depressive than with anxiety disorders. In Chapter 2,
we found that the odds ratios associating major depressive disorder with insomnia/
short sleep duration were respectively 3.12 (95%CI=2.51-3.89) and 2.26 (95%CI=1.782.87). For anxiety disorders, the odds ratios for insomnia and short sleep duration
were 1.84 (95%CI=1.51-2.24) and 1.33 (95%CI=1.07-1.65). This may be partially because
of the fact that insomnia is included in the definition of major depressive disorder.
However, adjusting our findings for severity of depression did not significantly alter
most of our findings, suggesting the association of insomnia with depressive disorders
is truly stronger than the association with anxiety disorders. In Chapter 2, we also
found an association between sleep disturbances (insomnia/ short sleep duration)
and remitted depressive disorders. For remitted anxiety disorders, we found no
associations for insomnia and sleep duration. In Chapter 4, the odds ratios for short
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sleep duration predicting depressive versus anxiety disorders, were different (odds
ratio for the incidence of depression=1.64, 95%CI=0.68-3.96; odds ratio for the incidence
of anxiety=4.05, 95%CI=1.73-9.46), suggesting that the effect of short sleep duration on
the incidence of anxiety appears more pronounced than the effect on the incidence
of depressive disorders. In Chapter 6, we found that compared to anxious subjects,
depressed subjects reported a significantly later chronotype. Possibly the explanation
for the stronger associations for depression, is the fact that a disturbed biological clock
has more impact in depressed subjects than in anxious subjects. Life events can trigger
a disruption in social and biological rhythms, affecting both circadian rhythmicity (the
biological clock) and mood in vulnerable subjects (39).
In other chapters, our results point to comparable effects of sleep on depressive and/
or anxiety disorders. For instance, in Chapter 4, we found that the odds ratios for
insomnia in predicting the onset of depressive and anxiety disorders were relatively
comparable (depressive disorders: OR=3.04, 95% CI=1.36-6.80) (anxiety disorders: OR=
3.39 (95% CI=1.45-7.94). In conclusion, although for some results the link with depressive
disorders was slightly stronger and for other results the link with anxiety disorders was
stronger, it becomes clear from our study that sleep disturbances are associated with
both depressive AND anxiety disorders.

Methodological considerations, strengths and limitations
We have discussed specific limitations in each individual chapter. Overall, the most
important general limitation throughout this thesis and the current literature is the
absence of a uniformly accepted definition of insomnia. Depending on what instrument
is used, prevalence rates for insomnia vary considerably. For instance, in a populationbased study insomnia was defined as ‘difficulty sleeping’ with approximately onethird of the subjects complaining about this (40). However, if a criterion is included
which states that the insomnia symptoms must result in day-time consequences or
impairments, the prevalence rate of insomnia is only 10% (40). This implies that insomnia
is not one concept that is uniformly defined and, therefore, it is not easy to generalize
findings across studies. For our study we have used the Insomnia Rating Scale, which
has been validated against actigraphy measures (41). However, the Insomnia Rating
Scale has only been validated for (post-menopausal) women and possibly cut-off values
are different for men. After all, insomnia has frequently been associated with female
gender (2). Menopause in itself has been associated with insomnia (42) and possibly cutoff values are different for premenopausal and postmenopausal women. Furthermore,
the Insomnia Rating Scale has not frequently been used in research, making it more
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difficult to compare our results with other studies. Nevertheless, many of our results are
comparable to other studies and in line with our a priori hypotheses.
Another limitation is that individuals with psychopathological conditions might
wrongly assess the degree of their insomnia or sleep duration. For instance, depressed
patients have been reported to both over- as well as underestimate their amount of
sleep time (43). In a study including bipolar patients, depressive symptomatology was
associated with a greater degree of underestimation of total sleep time, whereas manic
symptoms had little impact on estimating total sleep time (44). These results suggest that
estimating sleep time may not be accurate enough in subjects with psychopathology.
More objective measurements, used to estimate aspects of sleep, consist for instance
of actigraphy and polysomnography. Actigraphy makes use of a special watch-like
device that records movement over time. Actigraphy has been shown to adequately
measure sleep (45), and a recent study showed that actigraphy is more reliable than
a sleep diary (46) in estimating sleep time. The so-called polysomnography (PSG) is
considered the ‘gold standard’ in diagnosing clinical sleep disorders. However, this
is invasive since it involves recording an electroencefalogram (EEG; the measurement
of electrical impulses produced by brain activity), an electro-oculogram (EOG; the
measurement of eye movement), electromyogram (EMG; the measurement of muscle
tone) and an electrocardiogram (ECG; the measurement of heart rate). The American
Academy of Sleep Medicine (AASM) views depression with insomnia as an indication
for PSG. There are however no specific characteristics on a PSG which uniquely indicate
depression. Also, a recent study found that there are no PSG criteria which differentiate
subjects with primary insomnia from good sleepers (47), which basically means that this
is not an instrument which can be used to diagnose insomnia in research. Moreover,
for circadian rhytmn sleep disorders, the AASM recommends that PSG should not be
routinely used (48). Moreover, in a study which compared women with and without
chronic insomnia, there were unexpectedly no differences in PSG results (49). Taken
together, this suggests it is complicated to find an instrument or measurement which
can reliably distinguish between good sleepers and subjects who suffer from insomnia,
and it is even more difficult to find an instrument or measurement which measures this
non-invasively. Actigraphy, however, can reliably be used to estimate sleep duration.
A further limitation in our study is the absence of data on the effects of insomnia on daytime functioning (such as daytime naps, difficulties in concentrations etc.), which are
nowadays included in the DSM-IV definition of insomnia. We also had no data available
on the duration of the insomnia. If these pieces of information had been present, we
would have been able to diagnose insomnia according to DSM-criteria, making it
easier to compare insomnia across psychiatric diagnoses (‘primary’ versus ‘comorbid’
insomnia). Furthermore, we have no information available on other sleep disorders,
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such as narcolepsy, snoring, sleep apnoea and restless legs syndrome. These syndromes
are common (50), and symptomatology may overlap partially, posing difficulties for
clinicians. In a recent study, e.g., the prevalence of depression was 53% in individuals
who were referred to a sleep clinic because of snoring (51).
Another important limitation is that part of the studies in this thesis rely on crosssectional analyses only (Chapters 2, 3 and 6), which makes it impossible to draw definite
conclusions on the direction of the associations that we found. Sleep can impact on
psychiatric symptoms, and psychiatric symptoms can impact on sleep. However, we
have used longitudinal analyses in Chapters 4 and 5 in order to specifically examine
what the effect of a disturbed sleep is on the onset and course of depressive and anxiety
disorders.
However, our study also has a considerable number of strengths. First of all, we had the
opportunity to assess depressive and anxiety disorders according to DSM-IV criteria in a
large cohort instead of relying on disorder specific symptom severity checklists. Previous
studies have used symptom severity checklists (52), which makes it more difficult to
state whether the psychiatric symptoms are present in the context of a psychiatric
disorder or not. Second, we assessed sleep quality, short and long sleep duration, as well
as chronotype, which enabled us to look at the concept sleep from different perspectives.
We found differential associations for different predictors (e.g., insomnia did not predict
course of depressive and anxiety disorders, while sleep duration did) which clearly
shows that it is important to differentiate between these concepts. Third, because sleep is
influenced by many factors, such as sociodemographic, somatic health and psychotropic
medication, it is important to incorporate all these in an epidemiological sleep study.
Because of our reasonable large sample size, we were statistically able to include a large
set of confounders or covariates. Finally, the longitudinal design of part of this thesis
made it possible to further disentangle the effect of sleep disturbances on the onset and
course of depressive and anxiety disorders.

Future research
Future research should investigate how to measure insomnia and sleep duration in
an epidemiological setting most reliable, and yet the least invasive for the subjects
involved. We only used self-reported information, but information with more objective
sleep information will learn us more about the adequacy of self-reported sleep data,
and whether objective sleep data, such as actigraphy data, does further add predictive
information for e.g., the onset and course of depressive and/ or anxiety disorders.
Furthermore, our many cross-sectional and longitudinal findings that linked sleep
variables – both insomnia and sleep duration – with depressive and anxiety disorders,
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suggest that it is worthwhile to intervene on these outcomes. Therefore, additional
research should investigate whether interventions directed at improving sleep in
subjects who complain of sleep disturbances and who have never suffered from
depressive and anxiety disorders, reduce the risk of developing these disorders.
Also, it should be investigated whether this leads to improved course outcomes in
depressed and/ or anxious subject. Ideally, interventions aimed at improving sleep,
such as cognitive-behavioural therapy (CBT) or physical exercise should consist of a
treatment with little side-effects and positive long term effects. CBT has been shown
to be both effective and cost-effective (53). CBT for insomnia has also been shown to be
effective regardless of baseline depression levels (54). Also, CBT has been shown to be
effective in both uncomplicated as well as ‘comorbid’ insomnia (insomnia associated
with medical disorders) (55), which makes it also suitable for individuals who already
suffer from a depressive and/ or anxiety disorder. This makes it an ideal ‘candidate’
for future research. However, it is not yet known whether CBT targeted at insomnia
will also reduce for instance costs associated with work absenteeism or decreased
productivity (55). Furthermore, it should be investigated whether adding for instance
physical exercise – a treatment with few side effects – has a favourable outcome on sleep
as well as on depressive or anxiety disorders. For depressive disorders, it has been shown
that antidepressant treatment which is ‘enriched’ with physical exercise, improves selfreported sleep quality (56).
Interventions involving CBT or physical exercise would be preferable above the use
of benzodiazepines. Benzodiazepines are frequently prescribed in clinical practice to
improve sleep, however, they are only to be presribed on a short term basis (ideally
with a maximum duration of two weeks). They also carry the risk of ‘tolerance’, which
means that the dosage of the benzodiazepine gradually needs to be increased in
order to produce the same effect. Another negative side effect of benzodiazepines is
that they can result in (too much) daytime sedation and psychomotor and cognitive
and psychomotor impairment (57). Given these side-effects, benzodiazepines are
generally not considered the first choice in treating sleep disturbances on the long term.
Antidepressant medication does not carry the risk of tolerance and has less daytime
sedation. However, it is still not clear which antidepressant medication improves
the long term outcomes of patients with insomnia the most. Further research should
investigate which antidepressant medication best targets insomnia. Recently, it has been
found that quetiapine monotherapy in a dosage of 50-300 mg improves symptoms of
sleep disturbance in subjects with a diagnosis of major depressive disorder (58). The
antidepressant mirtazepine is also frequently prescribed in clinical practice because of
its sleep-promoting properties in subjects with major depressive disorder (59). It has been
found that mirtazepine also promotes sleep in individuals suffering from post traumatic
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stress disorder (60). But it is to be determined whether mirtazepine also specifically
targets sleep disturbances in the anxiety disorders we studied in this thesis. Until now,
mirtazapine has been found effective in treating panic disorder in general (61), but in
social anxiety disorder no positive effect was found (62).
Finally, future research should address the direction in the relationship between
chronotype and depressive and/ or anxiety disorders. It is to be determined whether
a late chronotype is a cause or a consequence of psychopathology. Also, it should be
examined whether ‘treating’ chronotype with sleep deprivation or chronotherapeutics
has a favourable outcome on the course of depressive and/ or anxiety disorders.

Clinical implications
Clinicians should give more attention to short sleep duration and long sleep duration
in individuals suffering from depressive or anxiety disorders, given the fact that these
were both associated with a more unfavourable course. Especially the impact of long
sleep duration and the occurrence of sleep problems along with anxiety disorders has
until now been under-recognized by many psychiatrists and psychologists. Although
it is to be determined whether ‘treating’ sleep duration will result in a more favourable
outcome, it is evident that sleep should be a specific item of concern when treating
depressed or anxious individuals. At the very least, the results of this thesis suggest that
clinicians have to monitor sleep explicitly during the treatment of their depressed and
anxious patients. A recent study in which subjects (either currently on antidepressant
medication or in the past, n=227) were asked to rate hypothetical outcomes of depression,
revealed that these subjects rated the absence of sleep disturbances (next to the absence
of side effects, pain related to depression and feelings of guilt) more important than a
depressed mood (63). These results are surprising, since a depressed mood is one of
the core symptoms of major depressive disorder, and antidepressant treatments are
generally aimed at – at least – the improvement of mood. The authors also found that
patients value the ability to cope with everyday living the most important (63). Perhaps
clinicians need to more explicitly discuss with their patients which symptoms should be
targeted primarily. In other words, sleep should be a more explicit focus in the treatment
of depressive and anxiety disorders. However, it is to be determined whether the results
of this one study are generalizable to the heterogeneous population of depressed subjects
(inpatients/ outpatients), that clinicians treat in their daily practice.
Furthermore, the results of this thesis suggest that clinicians, such as general
practitioners, who treat patients complaining of sleep disturbances – but have never
suffered from depressive and or anxiety disorders – should be aware of the fact that
sleep disturbances can lead to the development of a first episode of an depressive and/ or
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an anxiety disorder. Although it is yet to be determined whether treating the insomnia
can prevent the transition to a depressive or anxiety disorder, referral to a cognitive
behavioural therapist for an insomnia treatment (CBT-I: Cognitive Behavioural Therapy
for Insomnia) should be considered, since this is an effective treatment for insomnia (64).
Moreover, CBT seems to have effect also after discontinuation of the treatment (65),
which is in contrast to pharmacological agents such as benzodiazepines. CBT can even
be administered via internet (with mild/ moderate effect), thus making the treatment
available for almost everyone having access to a computer (66).
Also, it should be recognized that insomnia and a short sleep duration have an effect
on work functioning in depressed and anxious subjects. Possibly, CBT, delivered either
via internet or face-to-face, results in more favourable work outcomes in depressed and
anxious subjects. CBT has been administered in certain work fields before, but has not
been tested with work absenteeism or work functioning as outcome. For shift work,
CBT has been found to be effective in treating the insomnia (67) and also employees
in Occupational Health Services have been shown to benefit from CBT directed at
their insomnia (68). However, as in all treatments, patients differ in adhering to the
treatment. Unfortunately, there are few studies available on adherence/ attrition and
sleep outcomes in CBT for insomnia (69), which complicates identifying which subjects
may benefit from the treatment. In the current health system in the Netherlands,
large adjustments are made for the mental health budget, and this warrants careful
identification of effectiveness and efficacy of any treatment in order to justify spending
the health care budget on them.

7

In conclusion
The main aim of this thesis was to examine the role of sleep (insomnia/ duration/
chronotype) in depressive and anxiety disorders on several outcomes, i.e., the prevalence,
onset and course of depressive and anxiety disorders and work functioning. Not only
current depressive, but also current anxiety disorders are associated with insomnia and
both short and long sleep duration. Moreover, sleep disturbances, i.e., insomnia and
short sleep duration, may have a scarring impact, since they are still significantly more
common among persons with remitted depressive disorders.
Sleep should be an explicit focus in the treatment of depressive and anxiety disorders,
given its association with work functioning, the fact that a disturbed sleep predicts
the onset of depressive and anxiety disorders, and the fact that a disturbed sleep is
associated with a more unfavourable outcome of depressive and anxiety disorders.
Clinicians should not only consider insomnia and a short sleep duration, but also a long
sleep duration, since we found that a long sleep duration predicts a more unfavourable
course of depressive and/ or anxiety disorders.
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