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Abstract:

Depression is a pressing global public health crisis
affecting approximately 380 million people worldwide,
with a particularly alarming rise among adolescents. A
critical yet underrecognized aspect of this disorder is its
strong bidirectional link to sleep disturbances. These issues
not only serve as core diagnostic symptoms of depression
but also act as independent risk factors for its onset and
progression. Significantly, approximately 45% to 50%
of suicides worldwide are associated with individuals
diagnosed with depression, underscoring the critical need
to elucidate the interplay between sleep disturbances and
depressive disorders to enhance clinical interventions. This
paper systematically examines the reciprocal relationship
between the two conditions, exploring key physiological
mechanisms (HPA axis dysregulation, neurotransmitter
imbalances, chronic inflammation) and psychological
factors (rumination, catastrophic sleep beliefs, conditioned
arousal). It also evaluates evidence-based interventions,
including cognitive-behavioral therapy for insomnia
(CBT-I)—which achieves 60-65% insomnia remission—
and targeted pharmacotherapies (e.g., mirtazapine for
insomnia-dominant depression). By synthesizing core
research findings, this review aims to enhance clinical
understanding of their interaction, providing actionable
insights to break the cycle of poor sleep and worsening
mood.
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1. Introduction

Depression ranks among the most debilitating global

health challenges, affecting roughly 380 million peo-

ple worldwide—adolescents and young adults face
doubled prevalence over the past decade [1]. Unman-
aged depression accounts for approximately 45% to
50% of global suicides each year, establishing it as a
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major contributor to premature mortality worldwide [2].
A frequently overlooked clinical focus is depression’s
tight link to sleep disturbances: 40% of depressive epi-
sodes are preceded by 6-12 months of persistent insomnia
or hypersomnia [3], and ~73% of depressed patients report
sleep issues (onset of insomnia, maintenance of insomnia,
hypersomnia) [4]. These are not secondary byproducts—
chronic insomniacs are 2-3 times more likely to develop
depression, and depressed patients with sleep problems
have 25% lower antidepressant response rates [3,4].
Depression and sleep interact through shared biological
(HPA axis, neurotransmitters) and psychological (rumina-
tion, sleep beliefs) mechanisms [5,6]. This paper defines
depression, classifies sleep disorders, examines mech-
anisms, and discusses evidence-based interventions for

clinical application.

2. Literature Review of Depression

2.1 Definition of Depression

Depression is clinically recognized as a multifaceted and
heterogeneous affective disorder, marked by enduring
psychological distress and substantial impairment in so-
cial, occupational, or academic functioning. According
to the World Health Organization (WHO), a formal diag-
nosis requires the co-occurrence of three core symptoms,
each lasting at least two weeks: (1) sustained low mood
or anhedonia (loss of interest in previously enjoyable ac-
tivities)—one of these two symptoms must be present; (2)
reduced energy levels or increased fatigue; (3) diminished
ability to concentrate or make decisions [7]. The Interna-
tional Classification of Diseases (ICD-11) specifies these
symptoms must cause clinically significant distress and
exclude substance use, medication effects, or medical con-
ditions like hypothyroidism. [8].

In contrast to temporary sadness, which is a typical reac-
tion to loss or stress, depression endures for extended pe-
riods—frequently lasting 6 to 18 months in the absence of
intervention—impacts various aspects of daily function-
ing, and is underpinned by disruptions in neurobiological
regulatory mechanisms [9]. It manifests across a severity
spectrum: mild depression involves manageable distress

with preserved functionality; moderate depression causes

clear impairment in daily activities (e.g., missed work,
social withdrawal); severe depression frequently includes
psychotic features (e.g., guilt delusions) or active suicid-
al behavior [10]. Variations among depressive subtypes
are clinically significant: atypical depression frequently
manifests as hypersomnia and hyperphagia, whereas mel-
ancholic depression is characterized by early morning
awakening and pronounced anhedonia. These phenotypic
distinctions are critical for informing therapeutic strate-
gies targeting comorbid sleep disturbances [11].
Epidemiologically, depression affects approximately 280
million people globally (3.8% of the population) [12].
Gender disparities are notable: women have 1.5-2 times
higher prevalence due to biological factors (hormonal
fluctuations, genetic vulnerability) and psychosocial deter-
minants (gender-based violence, caregiving burdens) [13].
Approximately 80% of cases exhibit a recurrent course:
individuals experiencing a single depressive episode face
a 50% risk of relapse, which escalates to 80% following
two episodes. This highlights the critical importance of
targeting modifiable risk factors, such as sleep disturbanc-
es [14]. Differential diagnosis is critical to avoid misman-
agement, as depression must be distinguished from bipo-
lar disorder (depressive phases) and adjustment disorders
(symptoms <6 months tied to stressors) [11].

2.2 Main Symptoms of Depression

Depression’s symptomatology spans four interconnected
domains, each contributing to functional impairment and
reinforcing the cycle with sleep disturbances:
(1)Emotional Symptoms

The emotional core of depression includes persistent
sadness (reported by 92% of patients), anhedonia (loss
of interest in activities once enjoyed, 84%), and perva-
sive hopelessness (75%) [15]. In contrast to transient
mood disturbances, depressive affect frequently exhibits
a diurnal variation—intensifying in the morning—in ap-
proximately 60% of cases, a phenomenon associated with
dysregulated cortisol secretion patterns [16]. It frequently
coexists with pathological anxiety: 62% of depressed pa-
tients meet criteria for an anxiety disorder, which ampli-
fies pre-sleep arousal and worsens insomnia [16].
(2)Cognitive Symptoms



Cognitive impairments affect 85% of patients, including
difficulty concentrating (making tasks like reading feel
overwhelming), decision-making paralysis (struggling
with simple choices), and 25% lower verbal recall (a
marker of memory consolidation deficits) [17]. A princi-
pal factor contributing to the persistence of symptoms is
the “cognitive triad,” characterized by negative appraisals
of the self (82%), the external environment (78%), and
future prospects (81%) [18]. For example, a patient might
think, “I’m worthless” or “Things will never get better”—
thoughts that trigger nocturnal rumination and disrupt
sleep.

Physiological Symptoms

Sleep disruptions are ubiquitous (80% of patients) and in-
clude early morning awakening (50%), sleep maintenance
insomnia (45%), and hypersomnia (15%) [19]. Appetite
dysregulation exhibits a bidirectional pattern: approxi-
mately 60% of individuals experience a reduction in body
mass exceeding 5%, whereas 25% demonstrate hyperpha-
gia, frequently characterized by increased carbohydrate
cravings, a phenomenon associated with serotonergic im-
balance [20]. Psychomotor changes—agitation (restless-
ness, 35%) or retardation (slowed movements, 40%)—
correlate with suicide risk, as they reflect severe emotional
distress [21].

(3)Behavioral Symptoms

Social withdrawal affects 80% of patients, who avoid
friends/family due to anhedonia or worthlessness [22].
Occupational productivity drops by 62% during episodes,
and 55% of those with severe depression neglect self-care
(e.g., hygiene) [22]. Critically, somatic symptoms (chronic
pain: 45%; gastrointestinal distress: 38%) often mask de-
pression, leading to 8-month diagnostic delays as patients
seek primary care instead of mental health support [23].
Alarmingly, 50% develop suicidal ideation, and 15-20%
attempt suicide—a risk 20 times higher than the general
population [24].

2.3 Discussion

Recognizing the heterogeneity of depression is crucial
for effectively managing comorbid sleep disturbances:
circadian-based interventions such as bright light therapy
are indicated for early morning awakening in melancholic

Dean&Francis

TIANCHANG WANG

depression, whereas activating antidepressants are more
appropriate for hypersomnia associated with atypical de-
pression [11]. Somatic symptoms like chronic pain often
hide depression, so primary care should screen for sleep
disturbances in patients with unexplained physical dis-
tress. Its high recurrence rate also means targeting modifi-

able factors, like sleep, is vital for long-term prevention.

3. Sleep Disorders in Depression

3.1 Common Types of Sleep Disorders in De-
pression

Sleep disorders in depression present as distinct clinical
phenotypes, each with unique features and treatment im-
plications:

(1)Insomnia Disorder

The most prevalent type (65% of depressed individuals
[25]), insomnia is defined by DSM-5 criteria: >30 minutes
to fall asleep, >3 nocturnal awakenings, or early morning
awakening (>60 minutes before desired wake time) >3
nights/week [26]. A defining feature of depression-asso-
ciated insomnia is its pronounced “morningness chro-
notype,” with 83% of individuals experiencing maximal
symptom severity—characterized by heightened hopeless-
ness and rumination—between 4 and 6 AM, a period that
aligns with dysregulated cortisol secretion [27]. This sub-
type is linked to higher suicide risk and lower treatment
response [25].

(2)REM Sleep Abnormalities

These are highly characteristic of depression, even in
patients without subjective sleep complaints. Seventy
percent have shortened REM latency (<60 minutes, vs.
90-120 minutes in controls) and 42% higher REM density
(more eye movements during REM) [28]. These changes
correlate with emotional memory deficits and nightmares
(55% of patients), which often wake individuals and dis-
rupt sleep continuity [29].

(3)Circadian Rhythm Disorders

Delayed Sleep Phase Syndrome (DSPS) represents the
predominant circadian rhythm disorder among depressive
populations, impacting approximately 35% of adolescents
and 25% of adults with depression. Characterized by a ha-
bitual sleep onset after 2 AM in 78% of cases, individuals
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with DSPS experience significant difficulty awakening
before 10 AM, resulting in pronounced misalignment with
conventional academic and occupational timetables [30].
This misalignment worsens fatigue and mood, creating a
cycle of “catch-up sleep” on weekends that further dis-
rupts circadian rhythms [30]. Irregular Sleep-Wake Type,
more common in geriatric depression, involves fragment-
ed sleep without consistent timing [31].

(4)Hypersomnia

Affecting 15-20% of depressed individuals, hypersomnia
is defined by >10 hours of nocturnal sleep or excessive
daytime sleepiness (Epworth Score >12) [32]. It is closely
linked to bipolar symptomatology, including cases that
remain undiagnosed, as well as to atypical depressive pre-
sentations—subtypes that necessitate the use of activating
antidepressants such as bupropion, rather than sedating
agents [33]. Unlike primary hypersomnias (e.g., narcolep-
sy), it often improves with depression treatment [33].

3.2 Characteristics of Sleep Disturbances in De-
pression

Sleep disturbances in depression exhibit unique subjective
and objective features, which guide diagnosis and predict
outcomes:

(1)Subjective Experiences

Ninety percent of patients report “non-restorative sleep”—
awakening fatigued despite adequate duration—Ilinked to
reduced slow-wave sleep (deep sleep) [25]. Sleep frag-
mentation is common: 75% wake >4 times/night, and 68%
need >30 minutes to fall back asleep [34].Early morning
awakening, a symptom in 50% of melancholic depression
cases, often involves anticipatory rumination [27]. Day-
time consequences include severe fatigue (85%, FSS>36),
impaired concentration (85%), and microsleeps (45%)—
all of which worsen depression by reducing productivity
and social engagement [28].

(2)Objective Abnormalities (Polysomnography)
Polysomnography (PSG) reveals consistent markers:

- Architectural disruptions: 21+3% reduced slow-wave
sleep (N3), 15% increased Stage 1 sleep (light sleep), and
>20 sleep stage transitions/hour (normal <10) [29].

- Continuity issues: Sleep latency >40 minutes (92% of
cases), sleep efficiency <75% (vs. 90% in controls), and

wake after sleep onset (WASO) >60 minutes [35].

- Spectral anomalies: Reduced delta power (0.5-4 Hz,
marker of deep sleep quality) and elevated beta activity
(16-32 Hz, cortical hyperarousal) [36]. This hyperarousal
explains why patients feel “unable to shut their brains off”
at night.

(3)Circadian Dysregulation

Key markers include 42% lower melatonin amplitude
(peak secretion delayed by 2.3+0.7 hours) [37], flattened
core body temperature rhythm (<0.3°C amplitude vs.
>0.5°C normal) [38], 35% higher nocturnal cortisol [39],
and >90 minutes/night sleep variability (vs. <45 minutes
normal) [40]. These disruptions correlate strongly with
depression severity (r=0.68, p<0.001) and predict treat-
ment response: patients with sleep efficiency <70% are
25% less likely to respond to antidepressants [41].

3.3 Discussion

Insomnia is the most urgent sleep disorder in depression—
its high prevalence (65% of patients) and suicide risk link
make it a top early intervention target [25]. REM sleep
abnormalities serve as reliable depression biomarkers for
early screening despite patient unawareness. DSPS re-
quires structured wake schedules to prevent social jetlag,
while hypersomnia differentiation from narcolepsy is cru-
cial given its depression treatment responsiveness [33].

4. Mechanisms Linking Depression
and Sleep

4.1 Physiological Mechanisms

Three core biological pathways drive their bidirectional
cycle:

- HPA Axis Dysregulation: Hyperactive HPA axis (28%
higher 24-hour cortisol, flattened diurnal slope [39]) sup-
presses slow-wave sleep and damages the hippocampus,
worsening sleep and depression [42 ,43].

- Neurotransmitter Imbalances: Reduced serotonin ex-
tends sleep onset [44]; elevated norepinephrine increases
nocturnal awakenings [45]; dopamine deficiency disrupts
circadian rhythm [45].

- Neuroinflammation: Elevated IL-6/TNF-a inhibits REM
sleep [5]; sleep deprivation worsens inflammation via NF-



kB activation [46]. BDNF deficits (45% lower [47]) re-

duce slow-wave sleep and impair memory consolidation.

4.2 Psychological Mechanisms

Maladaptive processes reinforce the cycle:

- Rumination: Present in 78% of chronic cases, it pro-
longs sleep latency by >40 minutes and keeps the brain
“aroused” at night [48].

- Conditioned Arousal: Patients associate bedrooms with
wakefulness (restlessness measured via actigraphy [49]);
clock-monitoring heightens anxiety [50].

- Behavioral Cycles: Bedtime screen use or long naps re-
duce sleep drive [51,52]; irregular rhythms weaken circa-
dian cues [53].

5. Evidence-Based Interventions

5.1 Psychological Interventions

- CBT-I: Gold standard CBT-I achieves 60—65% insomnia
remission through sleep restriction, stimulus control, and
cognitive restructuring, with 45% maintaining remission
at 1 year [54,55].

- MBCT: Reduces depressive relapse by 27% and im-
proves sleep by targeting rumination [56].

5.2 Medical Interventions

- Insomnia-Dominant Depression: Mirtazapine boosts
sleep efficiency by 31%; agomelatine advances melatonin
onset [57,58].

- Hypersomnia-Dominant Depression: Bupropion reduces
sleep latency with no weight gain [59].

- Adjuncts: Ramelteon improves sleep onset; rTMS
achieves 50-60% depression response [60,61].

6. Conclusion

This review examines the bidirectional depression-sleep
disorder relationship, affecting 380 million globally.
Among depressed patients, 73% experience sleep distur-
bances: insomnia (65%), REM abnormalities (70%), and
circadian disorders (25-35%). Sleep efficiency strongly
correlates with depression severity, highlighting sleep’s
critical role in mood regulation. Depression and sleep
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interact via shared physiological (HPA axis hyperactivity,
neurotransmitter imbalances) and psychological (rumi-
nation, conditioned arousal) pathways. Evidence-based
treatments—CBT-1, targeted antidepressants, and rTMS—
disrupt this cycle, improving insomnia and depressive
symptoms, especially in treatment-resistant cases. Howev-
er, cross-sectional study reliance and patient heterogeneity
limit current findings. Future research should use longi-
tudinal designs and focus on subtype-specific interven-
tions. Integrating sleep assessment into depression care
is essential, as addressing sleep enhances mood, reduces
suicide risk, and supports comprehensive management of
comorbid cases.
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