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Abstract

Chronic insomnia is the most common sleep disorder, affecting up to 10% of the global population, with more than one-third of the
individuals worldwide reporting insufficient sleep as a common complaint. Due to its high prevalence, insomnia frequently co-exists
with various somatic and psychiatric disorders, exhibiting a bidirectional relationship in which each condition influences the other.
Depression, anxiety, cardiovascular diseases, and malignancies can serve as factors triggering insomnia complaints, according to the be-
havioral model for insomnia development. Moreover, chronic insomnia increases the risk of these diseases through several pathogenic
mechanisms, including activated stress response, altered neurotransmitter signaling, and impaired emotion regulation. This interplay
creates a vicious cycle of poor sleep, deteriorated health, and impaired quality of life. Recognizing the relationship between insomnia
and overall well-being is essential for adopting optimal treatment methodology, as addressing insomnia can ameliorate associated
mental and physical health issues. This review explores the bidirectional association of chronic insomnia with other somatic and mental
diseases, illustrating how each can aggravate the other, and emphasizes the importance of effective insomnia management in improving

overall health and quality of life.
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Introduction

Insomnia is the most prevalent sleep disorder, affecting
millions of individuals worldwide, significantly impacting
their quality of life and overall health.!!! Recent studies have
demonstrated that insomnia rarely occurs in isolation but
rather interacts with various mental and somatic disorders.
Conditions such as depression, anxiety, and cardiovascular
diseases often exacerbate symptoms of insomnia, leading
to a vicious cycle of poor sleep and deteriorating health.!?!
Conversely, chronic insomnia can contribute to the onset
and worsening of these diseases, highlighting a critical area
of concern for both patients and healthcare providers. In-
somnia is defined by difficulty initiating sleep (sleep onset

more than 30 minutes), inability to maintain sleep (mul-
tiple awakenings during the night), and early morning
awakening (before the desired time), coupled with daytime
sequelae.l®! The described complaints are present at least 3
days per week and cannot be explained by another under-
lying sleep disorder. Chronic insomnia is present when the
symptoms persist for at least 3 months.[ Chronic insom-
nia (CI) is the most common sleep disorder worldwide and
is one of the most common complaints in general practi-
ce.’l Data from population studies in Europe, the USA, and
Australia show similar results, indicating 6% to 10% preva-
lence of CI as a nosological entity, and up to 35% as a symp-
tom of disturbed sleep.!>® If acute, short-term insomnia is
also considered, the lifetime incidence is as high as 50%.
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Insomnia, both as a symptom and as a clinical disorder,
is significantly more prevalent in women, with a female-
to-male ratio of 1.41.7) On the one hand, this correlates
with a higher frequency of depressive disorders in women,
while on the other, women are more likely to seek medical
attention and are better diagnosed.®!

The demographic prevalence of insomnia increases
with age. About 25% of people above 65 years of age have
a chronic sleep disorder, described as insomnia, while
48% manifest it as a symptom, which however does not
mean that insomnia is a natural phenomenon of ageing.”!
A likely explanation is the increased incidence of psychiat-
ric and organic diseases, which can serve as precipitating
factors in the genesis of CI. Additionally, other sleep dis-
orders like sleep apnea and restless legs syndrome, which
may cause insomnia are much more common in the elder-
ly.!! Visual impairment, especially cataract may block blue
light, causing circadian rhythm disturbances, which can
contribute to the development of CI.10!

Classification

According to the current clinical classification, insomnia
is classified into three categories — chronic insomnia, last-
ing more than 3 months; short-term insomnia (acute, sub-
acute), lasting less than 3 months; and other insomnia dis-
order.®! The contemporary approach does not incorporate
subtypes of insomnia based on distinctive characteristics
of the patient’s profile, as well as clinical and behavioral as-
pects. The present definition eliminates the differentiation
between “primary” and “secondary” (caused by another
disorder) insomnia, as there are no objective differences
in the clinical course, therapeutic response, consequences,
and outcome of the disorder.1:>?]

Based on objectively measured parameters, alterna-
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tive approach to the classification of CI provides a novel
framework at the differences between individual groups
of insomnia patients.!!!) Based on the total sleep duration,
two phenotypes of CI have been composed: (1) Total sleep
duration less than 6 hours (insomnia with short sleep du-
ration, ISSD); (2) Total sleep duration of more than 6 hours
(insomnia with normal sleep duration, INSD).

There is a marked difference between the two pheno-
types in terms of comorbidities, complications and re-
sponse to therapy (see Association with other diseases).

Pathogenesis

The classic model describing the occurrence, progression,
and establishment of CI was proposed by Spielman and
colleagues in 1987, known as the 3-P model or behavioral
model for the development of insomnia.!'?! This approach
recognizes three groups of factors, which (1) form the ter-
rain for the development of the disorder, (2) play the role
of a trigger mechanism, and (3) permanently consolidate
the symptoms into a chronic disorder. The author named
these factors “predisposing, precipitating, and perpetuat-
ing,” respectively (Fig. 1). The 3-P model describes how
acute sleep impairment occurs against the background of
a predisposition and the behavioral mechanisms by which
the disorder becomes chronic.

The “predisposing factors” include those that make an
individual’s sleep vulnerable and increase the risk of devel-
oping insomnia after a provocation. These include genetic
predisposition and heredity, female sex, advanced age, cer-
tain personality traits such as neuroticism and perfection-
ism, or a combination of the above.

The “precipitating factors” are life events, interfering
with the predisposing factors, usually leading to significant
distress, which provokes initial sleep disruption and is the

Transition Chronic insomnia disorder

Figure 1. Visual representation of the 3-P model for insomnia (after Spielman, 1987). [12]
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basis of acute insomnia. This is the broadest group and in-
cludes all causes of significant psycho-emotional stress -
the death of a loved one, financial difficulties, physical and
mental health disorders, substance or medication abuse,
trauma, etc. If the patient manages to overcome the pre-
cipitating factor and restore their sleep structure within 3
months, then CI does not develop. However, any past acute
episode increases the risk of a relapse and may appear as a
predisposing factor.[*13]

The “perpetuating factors” play a crucial role in the es-
tablishment of CI. These are behavioral and cognitive fac-
tors that do not allow the individual to overcome the acute
episode of insomnia, by feeding maladaptive behavior and
are responsible for the chronification of insomnia. Perpet-
uating factors are ostensibly logical behavioral responses
that turn out to exert perpetrating negative effects on sleep
and include prolonged bed rest, daytime naps, watching
movies, listening to music, etc. For example, prolonged bed
rest, when the individual goes to bed too early, stays awake
in bed at night, or “lays out” in the morning fosters the
formation of a pathological association between bed and
wakefulness, hindering passive initiation of sleep.

Clinical aspects

The main complaints are related to the persistent inabili-
ty to fall asleep or maintain stable, restorative sleep (Fig.
2).113) Patients typically need more than 30 minutes to fall
asleep, have multiple awakenings during the night, and/or
wake up earlier than desired. They often report that they
sleep better on the nights preceding days off or that their
sleep is improved if they sleep at a new place. The latter
could be related to a change in the stimuli in the bedroom
that do not evoke the pathological arousal association.!'*!
Cognitive hyperarousal is indicated by mental rumination,
the incessant flow of thoughts, and the increasing anxiety
and catastrophizing about the upcoming sleepless night.!!)

Main symptoms

Chronic Insomnia

They are the basis for the inability to initiate sleep passive-
ly. Additionally, data can also be found on physiological
arousal — palpitations, increased skin temperature, tenden-
cy to sweat, and restlessness in bed.!!!

Complaints present during the day are non-specific and
include reduced work capacity, lack of motivation, desire
for work and activity, and weakened memory. Patients
share that they are tired but rarely sleepy and attempts to
nap in the afternoon are usually unsuccessful.["1°)

Often, patients with CI have features characteristic of
anxiety-depressive spectrum disorders - mood swings,
anxious thoughts, inability to experience pleasure (anhe-
donia), decreased libido, increased irritability, and worries
about the upcoming sleepless night.['! The tendency to
somatize complaints is typical — often symptoms such as
“constant headache’, tremor, blurred vision, etc. are among
those frequently reported by the patient.

Association with other diseases

Insomnia is the most common sleep disorder and the most
common symptom in sleep medicine, reported by over
50% of the general population.>!3] Due to its high preva-
lence, a significant relation between CI and other diseases —
somatic and psychiatric - is also expected.!'”) Insomnia can
precede other disease onset, co-occur with it and influence
its course, or be a consequence of a present disorder despite
its adequate treatment, which implies the difficulties in cre-
ating a unified diagnostic and therapeutic approach to all
cases of CL[18]

Psychiatric disorders and
insomnia

The interplay between chronic insomnia and mental health
disorders is well-established. Polysomnographic data of
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Figure 2. Clinical presentation of chronic insomnia.
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disturbed sleep have been reported in almost all psychiatric
disorders.[”) Insomnia is often the initial symptom of many
psychiatric disorders, most notably major depressive dis-
order (MDD) and generalized anxiety disorder (GAD).!!8!
The relationship between CI and disorders of the anxi-
ety-depressive spectrum and/or affective psychiatric con-
tinuum is bidirectional and multifactorial.'”) Strong cor-
relations have been found in the relationships between
insomnia, depression, obsessive-compulsive disorder, alco-
hol abuse, anxiety disorders, phobic disorders, high suicide
risk, etc.20-22]

Depression

Undoubtedly, MDD and insomnia are the two disorders
that have the most intertwined clinical manifestations,
pathogenetic mechanisms, and prognosis.®!®/ In one
study!?*), more than 50% of the patients with MDD (aged
21 - 30 years) had an underlying sleep disorder, with 83%
of them reporting insomnia as the primary symptom. The
importance of CI for mental health is further supported by
the fact that insufficient sleep is associated with increased
risk of developing depression symptoms./?*) Moreover, de-
pressive symptoms tend to rebound after clinical remission
in patients who reported insomnia. Frequently, sleep-relat-
ed complaints persist following remission from depressive
episode, substantially increasing the risk of a relapse.l?”
CI is associated with an almost threefold increased risk of
developing depression and over threefold higher risk of
developing an anxiety disorder, particularly when coupled
with objectively measured insufficient sleep and female
gender.[18:26]

One possible explanation, based on the classical 3-P
model, is that stressful life events could act as precipitating
factors for insomnia, establishing altered sleep.!'?] Accord-
ingly, the very same stressful conditions serve as determi-
nants for depressive disorders, mainly through mechanisms
interfering with monoaminergic and serotoninergic neu-
rotransmission in the central nervous system, promoting
wakefulness.!?”] The precipitating factors could also cause
misalignment of “zeitgebers” (timekeepers), which control
the circadian rhythm, thus influencing the sleep/wake cy-
cle. This hypothesis is the backbone of the “zeitgeber the-
ory” for depression, according to which depressive symp-
toms arise from disrupted environmental time cues, with
additional consequences on circadian regulation. ")

Polysomnographic data show similar disturbances in
sleep architecture of patients with CI and depression, which
may illustrate common pathophysiological mechanisms.
REM sleep instability, defined as fragmented REM sleep
with increased number of arousals is observed in patients
with depression and/or insomnia.?®) REM sleep instability
has been implicated for both sleep state misperception and
altered emotional processing. Impaired REM structure,
prevents proper sleep consolidation, rendering wake state,
and simultaneously hinders emotional management, thus
affecting psychiatric integrity and leading to depressive
symptoms. 30/

Anxiety

Similarly, CI and anxiety share common pathogenic mech-
anisms, such as circadian rhythm abnormalities, impaired
dopamine, adenosine and serotonin receptor systems, of-
ten resulting in the co-occurrence of both disorders.!!83!]
Evidence suggests that CI could be considered as causative
factor for anxiety, thereby measures for insomnia preven-
tion are expected to ameliorate anxiety symptoms and im-
prove therapeutic outcome.*?!

Cognition

Normal sleep plays a pivotal role in mental health and
cognitive performance. Published data show compelling
evidence that CI disrupts cognitive performance across
multiple domains - attention, episodic memory, memo-
ry retention, and problem solving.!**! CI is considered as
a marker of cognitive decline, particularly in older pa-
tients.>*) One study’®! divided insomnia patients into two
subgroups - with and without subjective cognitive com-
plaints, showing that subjects from the first group exhibit-
ed worse results on cognitive tests, compared to the second
group, implying that these patients are critically aware of
their cognitive impairments. This observation may eluci-
date the observed variability in daytime cognitive symp-
toms of chronic insomnia.

Somatic disorders and insomnia

Insomnia can often be caused or exacerbated by somatic
diseases, which also act as a precipitating factor.!!) For in-
stance, chronic pain, malignant diseases, as well as respi-
ratory diseases (bronchial asthma and chronic obstructive
pulmonary disease) can play a role as aggravating factors
in patients, prone to insomnia.’*3%/ The mechanisms
through which these diseases affect sleep include changes
in daytime physical activity and circadian misalignment,
activation of the hypothalamic-pituitary-adrenal (HPA)
axis at night, changes in neurotransmitter action in the
CNS, promoting hyperarousal, etc.

Cardiovascular health and insomnia

Insomnia is a factor that significantly increases the risk of
cardiovascular diseases such as arterial hypertension (AH)
and coronary artery disease, obesity, dementia, and can-
cer and contributes to increased overall mortality.** The
increased cardiovascular risk has been well studied and
confirmed, with an increased incidence of AH up to 21%
higher in insomniacs compared to controls, increased noc-
turnal systolic blood pressure, as well as a 27% increased
risk of developing acute cardiovascular and cerebrovascu-
lar accidents in patients with nocturnal symptoms of in-
somnia.[40:41]

Malignancy and insomnia

Insomnia is a recognized risk factor for cancer.[*?! Studies
show that CI increases the risk of lung, ovarian, cervical

Folia Medica | 2025 | Vol. 67 | No. 3



and colorectal carcinoma.*45] The proposed mechanisms
behind the causative relationship include chronic inflam-
matory response, altered local microbiome, and shared ge-
netic loci.?42] Moreover, cancer-related pain, worries and
impaired quality of life can function as both precipitating
and perpetuating factors for CL.“¢! Considering these inter-
actions is crucial for developing adequate strategies, aiming
at improving overall sleep quality in cancer patients.

Neurodegeneration and insomnia

Patients with neurodegenerative diseases, such as Parkin-
son’s or Alzheimers, frequently present with insomnia
symptoms at an early stage of disease progression.*”! CI
promotes neurodegeneration and cognitive decline via
accumulation of oxidative radicals and neurotoxic pro-
teins.*8) The presence of insomnia symptoms is strongly
associated with motor, cognitive, and sensory prodromes
of imminent neurodegeneration.*’!

Insomnia phenotype and
association with other diseases.

The existing bidirectional relationship between CI and
psychiatric and/or somatic diseases is highly dependent
on insomnia phenotype based on total sleep duration
(see Classification). There is a growing body of evidence
demonstrating that ISSD is associated with higher health
risks and is the biologically more severe phenotype.!!!]
ISSD has been associated with an increased risk of grade
1 and 2 AH, accelerated atherosclerosis and ischemic heart
disease, and chronic proinflammatory state, with ISSD be-
ing identified as a candidate risk factor for AH, alongside
obstructive sleep apnea.l®>>!l The main mechanism behind
deteriorated cardiovascular health in these patients is prob-

ISSD

A Biological vulnerability
arousal
A Physiologic hyperarousal

A Psychological vulnerability

A Cardiovascular risk

A Risk of psychiatric disorders

A Cognitive decline

A Sleep-related complaints

A Progression risk

#A Can overlap with other sleep

A Depressive profile disorders

A Likely to persist

W Sleep state misperception

A Response to pharmacologic
treatment

Figure 3. Comparative characteristics of insomnia with normal and short sleep duration (after Vgontzas 2013).11 1SSD: insomnia with
short sleep duration; INSD: insomnia with normal sleep duration; CBT-I: cognitive-behavioral therapy for insomnia. Arrows indicate

A Cognitive and cortical

Chronic Insomnia

ably the increased activity of the HPA axis and increased
sympathetic nervous system tone.[>%3 Of particular note,
ISSD is linked to increased risk of cardiovascular distur-
bances, unlike INSD or objective short sleep duration,
without CI disorder.!*!

Insufficient sleep has been also associated with broad-
er hormonal imbalances, affecting appetite regulation and
glucose metabolism, thus increasing the risk of metabol-
ic disorders, particularly obesity and diabetes mellitus in
ISSD.[55! Sleep duration plays a crucial role, as demonstrat-
ed by the significantly increased risk of developing insulin
resistance and type 2 diabetes in ISSD compared to INSD
and non-insomniacs, mainly due to elevated basal cortisol
levels and other counter-regulatory hormones.!>+56!

The association of insomnia and psychiatric disorders
such as recurrent depressive disorder is also much stronger
with the ISSD phenotype. Furthermore, these patients are
more frequently resistant to antidepressive therapy, which
holds true in both adult and adolescents.[®”! On the other
hand, INSD shows a tendency towards anxious-ruminative
symptoms and the so-called “sleep misperception”.l>®!

Insomnia phenotype and
therapeutic approach

Additionally, a notable difference is observed in the
response to therapy between the two phenotypes of insom-
nia. INSD responds significantly better to cognitive-behav-
ioral therapy for insomnia (CBT-I), while in ISSD, medica-
tion treatment leads to more effective and stable remission
over time due to the suppression of physiological hyper-
arousal.”! Fig. 3 presents a comparative characterization
of the two phenotypes in terms of distinctive features.

Common traits

W Biological vulnerability
W Physiologic hyperarousal

V¥ Cardiovascular risk

¥ Cognitive decline

W Progression

A\ Anxious-ruminative profile
A Sleep state misperception
A Likely to remit

A CBT-I responsive

increased or decreased risk of the respective phenomenon in one of the phenotypes compared to the other.
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Conclusions

The bidirectional relationship between chronic insomnia
and mental and somatic diseases underscores the com-
plexity of the condition. Chronic insomnia can cause and
aggravate mental health issues, cardiovascular problems,
metabolic disorders, and cognitive impairments, while
these conditions can, in turn, lead to or exacerbate CI. Ad-
ditionally, insomnia can obscure the clinical presentation
of almost any primary sleep disorder, which creates chal-
lenges in choosing the optimal treatment modalities and
may increase overall health risk for the individual. This
interdependence highlights the necessity for comprehen-
sive treatment that considers both sleep and general health.
Clinicians should prioritize the assessment of sleep quality
in patients with chronic conditions and incorporate sleep
interventions into their overall management to improve
outcomes. This integrated approach can lead to more effec-
tive treatment strategies and improve the quality of life for
individuals experiencing chronic insomnia and its associ-
ated complications
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