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Sleep disorders during adolescence period increase each year and adversely affect the physical and mental health 
of adolescents. After-school social activities and various work outside the school may cause delays in bedtime. In 
addition, there can be shifts in the circadian rhythm due to a number of biological changes seen in the transition 
to adolescence, which can result in a wide range of sleep problems, such as not being able to fall asleep at night, 
difficulty waking up in the morning, daytime sleepiness, sleep deprivation and deterioration in sleep quality. It is 
important to know the causes of sleep disorders, possible effects on physical health and mental health, and 
protective and risk-forming factors seen in adolescent period; to intervene in these disorders and to develop 
preventive measures. Preventive measures, such as increasing awareness about sleep disorders in adolescents, 
informing families and adolescents about the issue, and organizing school start-up times for this age group, may 
contribute significantly to solving this important issue, which has increased year-to-year. 
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Ö
Z 

Ergenlik döneminde görülen uyku bozuklukları her geçen yıl artış göstermekte ve ergenlerin fiziksel ve ruh 
sağlıklarını olumsuz yönde etkilemektedir. Okul sonrası sosyal aktiviteler ve okul dışında çalışılan çeşitli işler 
ergenlerde gece yatış saatlerinin gecikmesine sebep olabilmektedir. Ek olarak ergenlik dönemine geçiş ile birlikte 
görülen birtakım biyolojik değişikliklere bağlı olarak sirkadiyen ritmde kaymalar görülebilmekte; bu durum da 
erken okul başlangıç saatleri ile birleşince ergenlerde gece uykuya dalamama, sabah uyanmakta zorlanma, gündüz 
uyku hali, toplam uyku süresinde kısalma ve uyku kalitesinde bozulma gibi çok çeşitli uyku sorunları 
oluşabilmektedir. Ergenlerde oldukça sık görülen uyku bozukluklarının nedenlerini, fiziksel sağlık ve ruh sağlığı 
üzerindeki olası etkilerini ve koruyucu ve risk oluşturucu etkenleri bilmek; bu bozukluklara müdahale edilmesi ve 
önleyici tedbirlerin geliştirilmesi açısından önemlidir. Ergenlerde görülen uyku bozukluklarına yönelik 
farkındalığın artırılması, ailelerin ve ergenlerin konuyla ilgili bilgilendirilmesi ve özellikle bu yaş grubu için okul 
başlangıç saatlerinin düzenlenmesi gibi alınabilecek önleyici tedbirler, yıldan yıla artış gösteren bu önemli sorunun 
çözülmesinde önemli katkılar sağlayacaktır. 
Anahtar sözcükler: Ergenlik dönemi, ergenler, uyku bozuklukları, sirkadiyen ritm 

Introduction 

Sleep can be defined as a temporary resting state in which a person is physically inactive and its communication 
with the environment is lost reversibly (Carskadon and Dement 2005). Sleep has many functions such as 
temperature control, nutrient metabolism, adaptation ability, neural plasticity and neuronal network 
integration, neuronal maturation, learning and memory functions, and regulation of the immune system 
(Krueger et al. 2016). Adolescence is a period in which cognitive, emotional and neurobiological changes 
accelerate and gains new capacities (Yurgelun-Todd 2007). In this period, significant changes are observed in the 
sleep structure compared to the childhood period. 

In this article, it is aimed to discuss the causes of sleep disorders in adolescents in the light of biological and 
psychosocial factors that may predispose to the development of sleep disorders. For this purpose, publications 
between January 1980 and April 2022 that met the eligibility criteria for this review as a result of the research 
conducted in Google Academic, Science-Direct and PubMed, PsycINFO, DergiPark, TÜBİTAK/ULAKBİM-Turkish 
Medical Index, Turkish Psychiatry Index and Turkish Medline indexes were reviewed.It is among the aims of this 
article to discuss the undesirable effects of sleep disorders on adolescent health by shedding light on the possible 
causes of sleep disorders specific to this group and to present various recommendations for the prevention and 
treatment of sleep disorders. 
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Sleep Structure and Age-Related Changes 

One of the most important factors affecting the structural features of sleep is age. It is known that there is a 
sleep-wake cycle even in intrauterine period (Parmelee Jr et al. 1964). The sleep-wake cycle is observed regularly 
between the 28th and 32nd weeks of intrauterine life and then rapid eye movement (REM) and non-rapid eye 
movement (NREM) sleep can be distinguished after the 32nd week (Pelin and Gözükırmızı 2001). 

A newborn spends approximately 2/3 of the day sleeping (Parmelee Jr et al. 1961). Transitions to sleep occur 
with direct REM sleep and REM sleep constitutes approximately 50% of the total sleep time (Parmelee Jr et al. 
1961, Pelin and Gözükırmızı 2001). After 6 months, a biphasic sleep pattern characterized by long night sleep 
and short daytime sleep is observed in infants (Gillin et al. 1981). During childhood, the rate of REM sleep and 
total sleep duration decrease, while the rate of deep slow wave sleep increases (Pelin and Gözü Kırmızı 2001). At 
the age of 8-9, only night sleep is observed (Armstrong et al. 1994). 

The developmental changes brought about by the transition from childhood to adolescence cause many changes 
in the sleep-wake patterns of adolescents (Yang et al. 2005). Adolescents need an average sleep time of around 
9 hours (Seo et al. 2010). In this period, 40% of the total sleep time consists of deep slow wave sleep, while 25% 
is REM sleep (Gillin et al. 1981). 

Sleep Stages 

Normal sleep is divided into non-rapid eye movement (NREM) and rapid eye movement (REM) sleep (Xiao et al. 
2013). NREM sleep is divided into stages: N1, N2 and N3 (deep slow wave sleep or delta wave sleep) (Wu et al. 
2015). REM sleep has tonic and phasic components (Iber et al. 2007). The phasic component is characterized by 
rapid eye movements, respiratory variability and dominance of sympathetic activity ; tonic REM is the part in 
which parasympathetic activity predominates. The length of REM sleep and the intensity of eye movements 
increase throughout the sleep (Iber et al. 2007). 

Sleep begins with NREM sleep. NREM sleep typically begins in the more superficial sleep stages such as N1 and 
N2 and gradually deepens towards the N3 stage, where high-amplitude delta waves are seen (Stangor and 
Walinga 2019). N1 is considered a transition between waking and sleeping and constitutes for 2-5% of total 
sleep time. There are low voltage, mixed frequency waves with 2-7 Hz frequency in N1 phase. N2 is characterized 
by 13-14 Hz. frequency range wave patterns sleep spindles and K complexes (Chokroverty 2017, Stangor and 
Walinga 2019). The N2 phase consists of 45-55% of the total sleep time. Slow wave sleep (N3 stage) is present 
when delta waves consist for more than 20% of the sleep EEG. Stage N3 occurs mostly in the first third of the 
night and 5-15% of total sleep time is N3 sleep. REM represents 20-25% of total sleep time (Chokroverty 2017, 
Stangor and Walinga 2019). 

REM sleep follows NREM sleep and occurs 4-5 times in an 8-hour sleep period. The first REM period of the night 
may be less than 10 minutes, while the last REM period may exceed 60 minutes. (Šušmáková and Krakovská 
2008). NREM-REM cycles range from 70-100 minutes initially to 90-120 minutes during the night. Typically, 
N3 sleep is more prevalent in the first third of the night, while REM sleep predominates in the last third of the 
night (Šušmáková and Krakovská 2008). 

Regulation of The Sleep-Wake Cycle 

Sleep is occured by numerous factors. Two of these factors are fundamental processes involved in the regulation 
of sleep. It is thought that the main factor in the development of the sleep-wake cycle is the interrelationship of 
circadian rhythm and homeostatic regulation mechanisms (Borbély 1982). 

The first of the regulatory systems is the homeostatic regulation mechanism. Basically, the longer you stay 
awake, the more sleep pressure occurs, that is, sleep accumulates (Achermann and Borbély 2003). It is thought 
that this mechanism, which increases in direct proportion to the time spent awake, functions independently of 
circadian rhythm (Dijk et al. 1990). The biological factors involved in the homeostatic regulation mechanism can 
be summarized as follows: 

1. Various hormones, especially adenosine; as the time spent awake increases, it accumulates and creates 
homeostatic sleep pressure (Greene et al. 2017). 

2. The ventrolateral preoptic nucleus (VLPO) in the hypothalamus initiates sleep; The mesopontine nucleus is 
responsible for the NREM-REM cycle (Steriade 2003). 
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3. The regulation of wakefulness, REM and NREM sleep is driven by increases and decreases in the release of 
neurotransmitters such as acetylcholine, serotonin, norepinephrine, and histamine (Brown et al. 2012). 

a. All these neuromediators are released at high levels during wakefulness. 

b. During REM sleep, the release of acetylcholine alone predominates. 

c. During NREM, all these neuromediators are released at lower levels. 

The other regulatory system is the circadian system and it creates periods in which being able to fall asleep more 
easily or difficulty waking up at certain times of the day (Dijk and Czeisler 1995). (Dijk and Czeisler 1995). All 
living creatures have adapted to the dark-light cycle by developing biological clock-like mechanisms in order to 
adapt to the changes that occur due to the 24-hour rotation of the world around its axis. The main biological 
clock in the circadian system is the suprachiasmatic nucleus (SCN) in the hypothalamus (Vitaterna et al. 2001). 
SCN regulates the period rhythms to approximately 24 hours (Vitaterna et al. 2001). 

Light exposure stimulates the SCN by the retinohypothalamic pathway and thus the SCN initiates signals that 
control sleep-wake cycle (Macchi and Bruce 2004). With exposure to the first light of day, the clock in the SCN 
is stimulated. The continuation of the circadian rhythm, even in the absence of environmental stimuli, suggests 
that the biological rhythm has a predetermined rhythmity and is modified by the influence of environmental 
factors (Sherin et al. 1996). 

In addition to the created daily cycle, the biological clock ensures the intensification of wakefulness during the 
day and sleep at night, but the endogenous period is slightly longer than the solar day, approximately 24.2 hours 
(Manthena and Zee 2006). Therefore, in individuals deprived of external factors and time cues, the endogenous 
period is prolonged and becomes longer than 24 hours (Dijk and Czeisler 1995). Therefore, a continuous 
synchronization with the 24-hour solar day is required, and daylight is the most important factor that adjusts 
this (Czeisler et al. 1986). In addition, physical activity, dinner time, social factors and melatonin also contribute 
to the regulation of the endogenous clock (Czeisler et al. 1986). The intensity of the light and the time it is 
applied form the basis for the regulation of the biological system (Manthena and Zee 2006). Exposure of light in 
the morning, especially just before the waking hour, brings the biological clock forward or shortens the 24-hour 
day, while exposure of light at night advances the clock or lengthens the 24-hour day (Bjorvatn and Pallesen 
2009). 

Melatonin is a hormone secreted by the pineal gland with a circadian rhythm and its secretion depends on the 
sensitivity of pinealocyte cells to light (Cajochen et al. 2003). Due to the light sensitivity of pinealocyte cells, the 
pineal gland is inactive throughout the day and melatonin secretion is at basal level (Cajochen et al. 2003). With 
the disappearance of sunlight, the inhibitory signals of the SCN on melatonin secretion decrease, then the pineal 
gland is stimulated and melatonin secretion begins (Zisapel 2018). As melatonin levels increase, the feeling of 
sleep increases to. Melatonin secretion increases at 21.00-22.00 pm, reaches a maximum level at 03:00 am and 
then starts to decrease at 05:00 am in the morning and decreases to basal levels after 07:00 am (Çam and 
Erdoğan 2003). In other words, melatonin secretion is suppressed by daylight, but it is thought that not only 
daylight but also bright artificial light levels (200-300 lux) may have a suppressive effect on human endogenous 
melatonin production (Crowley et al. 2007). 

According to the exposure time, light and melatonin have almost the opposite effect on the circadian rhythm 
and both of them have important role in the regulation of the biological clock. So they are often preferred as 
treatment agents (Bjorvatn and Pallesen 2009). The key point of treatment is which period of the circadian phase 
where these agents are applied. 

Sleep Structure in Adolescence Period 

Physiological biphasic sleep in preschool children turns into non-physiological monophasic sleep due to the 
necessity of adapting to school hours with the coming of school age (Bülbül et al. 2010). In other words, 
adolescents' sleep patterns become a night’s sleep every 24 hours. The ideal duration of night's sleep is between 
8-10 hours for adolescents (Hirshkowitz et al. 2015). However, studies have showed that more than half of 
adolescents report less than 7 hours of sleep a day, and they tend to sleep less as they get older (Keyes et al. 
2015). The frequency of adolescents reporting that they sleep less than 8 hours on school days is between 62-
72% (Kansagra 2020). In addition, the fact that adolescents of the same age report lower sleep times each year 
raises the concern that negative consequences that may be seen due to sleep disorders may increase (Keyes et al. 
2015). 
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The psychosocial factors that are thought to cause a tendency to sleep disorders in adolescents by delaying the 
onset of sleep can be summarized as follows (Carskadon, 2002). 

1. Early school start times, 

2. Time for social activities 

3. Obligation to work after school 

4. Being more tending to make their own decisions due to the autonomy brought by adolescence (such as 
deciding on their own bedtime) 

While this delayed sleep timing can be attributed to many psychosocial factors as above, increasing evidence 
indicates that social factors are insufficient to explain an adolescent's delayed sleep time. 

Carskadon developed a theoretical model of the delayed sleep phase syndrome in adolescence that includes 
homeostatic mechanisms and developmental changes in circadian rhythm. According to this model, adolescents 
develop a resistance to the homeostatic sleep pressure that keeps them up late at night. At the same time, their 
circadian phase is relatively delayed, causing them to stay awake at night and then sleep until late in the morning 
(Carskadon 2008). The timing of the endogenously produced circadian rhythm in adults shifts a little each day 
because the duration of rhythms is approximately 24.2 hours, while in adolescents this period is even longer, 
approximately 24.27 hours, which increases the tendency for phase delay (Carskadon 2008). Adolescents 
continue to show delayed circadian rhythm, even after several weeks of regular programs that allow adequate 
sleep. This delay continued in controlled laboratory conditions where social interaction was limited (Carskadon 
et al. 2004, Crowley et al. 2007). Explanations for possible causes of delayed circadian rhythm in adolescents are 
summarized below. 

1. Changes in melatonin secretion: Changes in melatonin secretion with the adolescence period may shift the 
circadian rhythm forward and cause delays in the transition to sleep and difficulty in waking up in the 
morning (Carskadon 2002, Owens and Witmans 2004). 

2. Changes in the sensitivity of the circadian rhythm to light: Studies have shown that the effect of morning 
light exposure on the circadian rhythm of adolescents is insufficient. It is also thought that adolescents may 
have an exaggerated phase delay response to exposure to light in the evening. (Hagenauer et al. 2009). 

3. Secondary sexual development: It is thought that the delayed circadian phase of adolescents is associated 
with secondary sexual development (Carskadon et al. 2004). Some studies have provided evidence that 
homeostatic and circadian regulation of sleep are sensitive to gonadal hormones and they have role in phase 
shift in adolescents (Hagenauer et al. 2009). Some of the effects of gonadal hormones on circadian rhythm 
are due to modulation of the circadian rhythm in the SCN. Gonadal hormones can alter fundamental aspects 
of SCN physiology in terms of establishing a circadian rhythm (Roenneberg et al., 2004). Adolescent girls 
begin to show a delay in sleep times one year earlier than boys, due to earlier onset of puberty. (Roenneberg 
et al. 2004). 

Classification of Sleep Disorders in Adolescents 

Changes in sleep structure according to age are effective on the incidence of various sleep disorders. Due to the 
predominance of REM sleep in the first years of life and the partial wakefulness observed during REM sleep, 
disorders related to continuity of sleep are more common in infants (Türkbay and Söhmen 2001). As age 
progresses, the decrease in REM dominance in sleep and the increase in deep slow wave sleep duration cause 
NREM parasomnias to be seen more frequently in school aged children, while these disorders decrease towards 
adolescence. In adolescents, the increasing necessity for sleep and the time allocated to school hours and social 
activities make problems in terms of maintaining sleep patterns (Türkbay and Söhmen 2001, Kansagra 2020). 
Therefore, changes in both sleep duration and circadian rhythm of sleep are risk for dyssomnias (Carskadon 
1990). 

Insomnia 

Insomnia can be defined as a persistent deterioration in the initiation, maintenance and quality of sleep. For 
children and young adults, being able to fall asleep for 30 minutes or longer and waking up at night to fall asleep 
longer than 30 minutes are considered significant sleep disorders (Flanagan et al. 2007). Waking up early in the 
morning can be defined as waking up at least 30 minutes earlier than expected sleep time (Medicine 2014). 
Insomnia is frequently seen in adolescents as difficulty falling asleep, and its frequency varies between 7% and 
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40% in studies (Donskoy and Loghmanee 2018, Kansagra 2020). Psychostimulants and antidepressants, which 
are commonly used medications in adolescents, are associated with deterioration in sleep duration and quality 
(DeMartinis and Winokur 2007). Several parasomnias and sleep-related movement and respiratory disorders 
may also affect the sleep maintenance, leading to early-morning awakening insomnia (Barone et al. 2004). 
Insomnia can also occur due to circadian rhythm sleep disorders. Late-bed/Late-rise sleep-wake pattern, may 
cause insomnia in time(Zisapel 2001). 

Circadian Rhythm Sleep Disorders 

Among circadian rhythm sleep disorders, delayed sleep phase syndrome is the most common type of sleep 
disorder in adolescents, and its prevalence is estimated to be between 7-16% (Dagan et al. 1998, Barion and Zee 
2007). In patients whose main symptom is insomnia, delayed sleep phase syndrome may occur at rates as high 
as 16% (Regestein and Monk 1995). It is thought that the sensitivity of these individuals to light levels increases 
at night and decreases during the day (Aoki et al. 2001). Decreased exposure to morning light due to late 
awakenings affects synchronization negatively. The treatment includes compliance with sleep hygiene, morning 
bright light therapy, melatonin (3-6 mg/day and applied a few hours before melatonin release (4-6 hours before 
the onset of sleep)) and chronotherapy (Morgenthaler et al. 2007). 

Hypersomnia 

The main problem in this group of disorders are inability to stay awake during the day and excessive daytime 
sleepiness. Excessive daytime sleepiness may develop due to circadian rhythm sleep disorders, insufficient sleep 
at night and sleep related respiratory disorders (Sowa 2016). Other than these, causes related to narcolepsy, 
idiopathic hypersomnia, Kleine Levin Syndrome, numerous psychiatric disorders, medication or substance use 
are called central disorders of hypersomnolence (Khan and Trotti 2015). Although the age of onset of narcolepsy 
is between 20-30, it can start at any age. Dauvillers et al. showed that the narcolepsy had two peaks around the 
ages of 15 and 35 (Dauvilliers et al. 2001). Considering the case series, it is seen that 1 in 3 cases in adults begin 
before the age of 15 (Nevsimalova et al. 2009). Kleine-Levin Syndrome is a rare disorder with recurrent periods 
of excessive sleepiness and cognitive and behavioral symptoms. The first episode is often seen in male 
adolescents (Arnulf 2015). 

In hypersomnia, the first thing to be evaluated is whether the person gets an adequate night's sleep. In addition 
to insufficient sleep in adolescents due to school hours and working in part-time jobs and take caffeine, which is 
frequently consumed to cope with daytime sleepiness, may also contribute to the disruption of night sleep and 
the continuation of the negative cycle. In this case, the first thing to do is to intervene in sleep hygiene and treat 
other disorders, if any (Boulos and Murray 2010). 

Parasomnias 

Parasomnias are sleep disorders characterized by abnormal movements, behaviors, emotions, dreams, 
perceptions and impaired autonomic nervous system functions that occur during different sleep stages. The 
common pathology in these disorders is the deterioration in the stability of sleep (Guilleminault et al. 2006). 
Sleepwalking (somnanbulism) and sleep terror, which are among the NREM-related parasomnias, usually start 
in childhood and disappear spontaneously during adolescence (Mahowald and Schenck 1996, Castelnovo et al. 
2018). Confusional awakening can also be seen in adolescents, even though its frequency decreases compared to 
childhood, and its prevalence is around 3-4% (Ohayon and Priest 1999). REM sleep behavior disorder, one of the 
REM-related parasomnias, is generally seen in men over 50 years of age and is very rare in adolescence 
(Mahowald and Schenck 2010). The age of onset of isolated sleep paralysis is considered to be 14-17 years and 
the lifetime prevalence of one or more isolated sleep paralysis is between 15-40% (Ohayon and Priest 1999). 
Nightmare Disorder, is quite common in childhood, with prevalence of up to 75%. Its prevalence in adolescence 
is around 6-7%. (Krakow et al. 2001). 

Sleep Related Respiratory Disorders 

Obstructive sleep apnea is the most common disorder among sleep related respiratory disorders, and its 
prevalence in children is between 1-4% (Marcus et al. 2013). The most important risk factors in children are 
obesity and adenotonsillar growth (Marcus et al. 2013)and  It is less common in adolescence (Marcus et al. 2013). 
There are many neurobehavioral consequences of sleep related respiratory disorders, such as; behavioral 
dysregulation, increased impulsivity, hyperactivity, aggression, memory deficits (Chervin et al. 2006). 
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Sleep Problems in Common Psychiatric Disorders Among Adolescents 

Attention Deficit Hyperactivity Disorder (ADHD) 

It has been reported that up to 70% of children diagnosed with ADHD have sleep problems (Sung et al. 2008). 
Various sleep problems such as resistance to bedtime, not being able to fall asleep at night, interruptions of night 
sleep, difficulty waking up in the morning and daytime sleepiness have been observed in adolescents with ADHD 
(Wajszilber et al. 2018). Comorbid psychiatric disorders, medical diseases, stimulants used or the diagnosis itself 
may cause sleep problems in adolescents with ADHD (Cortese et al. 2009).  Before treatment, the cause of sleep 
problem should be determined first. If sleep problem is associated with stimulants first thing to do; the time and 
dose of the drug should be reconsidered and if necessary a reduction in dose should be tried. But the effectiveness 
of the treatment decreases with the reduction of the dose, it is recommended to continue the stimulant 
treatment at the old dose and add melatonin (Cortese et al. 2013, Mukaddes 2015). The majority of sleep-related 
problems in children with ADHD are delayed sleep onset and the recommended treatment is 3-6 mg/g melatonin 
half an hour before bedtime (Weiss and Salpekar 2010). 

Autism Spectrum Disorders (ASD) 

Sleep problems are quite common in children diagnosed with ASD and rates of up to 80% are reported in the 
literature (Mannion and Leader 2014). Difficulty in initiating and maintaining sleep are the most common sleep 
problems (Cortesi et al. 2010). Individuals diagnosed with ASD or mental retardation may experience diffuculties 
in creating a circadian rhythm due to problems in interpreting the social and visual cues necessary for sleep 
organization (Richdale 1999). As a result of sleep problems, functionality may be impaired due to the 
exacerbation of the classic symptoms of autism (Schreck et al. 2004). Treatment recommendations are 
melatonin and behavioral interventions (Mukaddes 2015). Melatonin is known to be particularly effective in 
adolescents who report difficulty falling asleep (Gringras et al. 2012). Risperidone can also be preferred in the 
treatment of sleep disorders, especially in adolescents with irritability (Johnson and Malow 2008). 

Mood and Anxiety Disorders 

There is a bidirectional relationship between sleep problems and mood and anxiety disorders. While sleep 
disturbance rates of up to 80% are reported in adolescents diagnosed with depressive disorder, it is known that 
sleep disorders increase the severity and the risk of depression (Alvaro et al. 2013; Inkelis et al. 2021). The 
presence of persistent sleep problems in the treatment of depressive disorder has been associated with low 
treatment response (Manglick et al. 2013). A similar situation is also valid for anxiety disorders, and it has been 
reported that 46% of children with anxiety disorder experience sleep problems continuously and 83% 
periodically. (Alfano et al. 2006). It is reported that approximately 2/3 of children with sleep disorders show 
various symptoms of anxiety disorder (Ivanenko et al. 2004). In medical treatment, the use of antidepressants 
is recommended primarily for the treatment of depression and anxiety symptoms (Taylor et al. 2021) and then 
sleep disorders that still persist should be treated. 

Effects of Sleep Disorders On Adolescent Health 

There are numerous studies showing that sleep disorders in adolescents are associated with negative outcomes 
in various areas such as physical and psychosocial health, school performance, and risk-taking behavior (Stores, 
2022). The results of these studies are given in Table 1. 

Risk Factors and Protective Factors for Sleep Disorder in Adolescents 

In the literature, there are several studies investigating various sleep disorders such as decreased sleep duration, 
difficulty falling asleep, frequent sleep interruptions and decreased sleep quality in adolescents. Table 2 presents 
the risk factors and protective factors for sleep disorders in adolescents. 

Risk Factors 

Studies have reported that sleep disorders are more common in adolescents with conflicted family relationships, 
domestic violence behavior and parents with alcohol-cigarette use (Carskadon et al. 2004, Giannotti and Cortesi 
2009, Auvinen et al. 2010, Bülbül). et al. 2010). It is thought that the sleep quality of adolescents who report 
that they have social and familial problems is also impaired (Senol et al. 2012). In the meta-analysis of studies 
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examining sleep duration in adolescents, it is seen that there is a relationship between negative family 
environment and decrease in sleep duration (Bartel et al. 2015). 

Table 1. Effects of sleep disorders on adolescent health 
Physical Health Neck/shoulders/abdomen and waist pain Auvinen et al., 2010, Luntamo et al. 2012 

Impairment of cardiovascular functions Shaikh et al. 2010, Martinez-Gomez et al. 
2011, Matthews et al. 2012, Narang et al. 
2012, DelRosso et al. 2020 

Obesity, Insulin Resistance and type-II 
diabetes 

Gupta et al. 2002, Spiegel et al. 2005, 
Calamaro et al. 2010, Garaulet et al. 2011, 
Al-Hazzaa et al. 2012, Geva et al. 2020 

Menstruation problems Johnson et al. 2006 
Psychosocial Health Impairment in subjective well-being Lemola et al. 2013 

Decreased self-esteem Kanieta et al. 2009 
Depression and anxiety disorders Fredriksen et al. 2004 
Aggression, attention deficity, and behavior 
problems 

Liu and Zhou 2002, Coulombe et al. 2010 

Increase in risky behaviors such as smoking, 
alcohol, substance use, dangerous driving, 
safety violations, impulsivity, suicidal 
behavior 

Patten et al. 2000, Roberts et al. 2001, 
Johnson and Breslau 2001, Lam and Yang 
2007, Goldstein et al. 2008, Catrett and 
Gaultney 2009, Mak et al. 2010, Pasch et al. 
2010 

School Performance Decreases in complex cognitive functions such 
as verbal fluency, creativity, computational 
speed, and abstract problem solving 

Roberts et al. 2009 

Impaired attention and memory, Kuula et al. 2015 

Sleep quality (Şenol et al. 2012) and sleep duration (Bartel et al. 2015) were found to be significantly lower in 
adolescents who excessive caffeine consumption during the day. Caffeine use is associated with short sleep 
duration. Caffeine use may be associated with the fact that adolescents who excessive caffeine consumption 
during the day are more awake and unable to sleep at night (Calamaro et al. 2009) or that adolescents who sleep 
less at night are more tired and therefore consume more caffeinated beverages to struggle with tiredness (Bryant 
Ludden and Wolfson 2010). It has been reported that adolescents who smoke have more difficulty in 
maintaining sleep than non-smokers (Phillips and Danner 1995). In addition, it is thought that numerous 
physical diseases and mental disorders are also associated with sleep disorders (Şenol et al. 2012). 

Table 2. Risk factors and protective factors for sleep disorder in adolescents 
Risk factors Protective Factors 
Conflict family environment Presence of regular pre-sleep rituals 
Family members with alcohol-smoking use Regular exercise habit 
Excessive caffeine consumption High education level of parents 
Cigarette consumption High parental income level 
Physical and mental illness  
Use of technological devices  

The use of technological devices is another important risk factor associated with sleep disorders (Windiani et al. 
2021). In a study by Owens et al. (1999), it was shown that the habits of watching television in adolescents are 
associated with delay in bedtime, not being able to fall asleep at night, and short sleep duration (1999). In a 
study by Bülbül et al., the presence of various technological devices, especially mobile phones, in the bedroom of 
adolescents was found to be associated with sleep disorders (2010). Exposure to light in before bed time due to 
computer or phone use is associated with late bedtime and therefore a decrease in sleep time (Bartel et al. 2015). 
It is known that artificial light in the blue spectrum, especially emitted from technological devices, poses a risk 
for sleep disorders (Shechter et al. 2020). In addition to light exposure, physical, emotional or psychological 
stimulation that may occur while using technological devices can also cause adolescents to feel less sleepy and 
go to bed later (Cain and Gradisar 2010, Short et al. 2013). 

Protective Factors 

Sleep hygiene; it includes many factors such as behavioral, physiological and emotional arousal before bedtime, 
sleep environment and sleep stability (Storfer‐Isser et al. 2013). Having low arousal before bedtime, having a 
consistent sleep pattern and a good sleep environment are essential for sleep hygiene. Adolescents with regular 
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pre-sleep rituals go to bed earlier, not being able to fall asleep more comfortably, and therefore show less sleep 
problems (Bülbül et al., 2010, Bartel et al. 2015). 

High educational level of parents and high family income are also among the protective factors for sleep 
disorders (Newton et al. 2020). Regular exercise habits in adolescent were associated with earlier sleep hours 
and less sleep problems; however, the timing of exercise also affects sleep (Bartel et al. 2015). While exercising 
within one or two hours before going to bed is not suitable for good sleep hygiene, it may cause trouble falling 
asleep. Exercising at least 4 hours before bedtime or in the morning may be beneficial for sleep duration (Storfer‐
Isser et al., 2013). Similarly, the duration and frequency of exercise are also important in terms of the effects of 
exercise on sleep (Foti et al. 2011). It has been reported that adolescents who exercise for 60 minutes a day, four 
or more days a week, have less sleep problems than adolescents who do not exercise any day during this period 
(Foti et al. 2011). 

Recommendations for The Treatment of Sleep Disorders 

We have some suggestions to reduce sleep disorders and increase sleep duration and quality in adolescents. 
These are summarized in Table 3. . 

Table 3. Recommendations for treatment of sleep disorders among adolescents 
Detection and treatment of factors that accompany or may cause insomnia 
Providing sleep hygiene training to adolescents 
Informing adolescents so that they can make informed choices 
Ensuring that adolescents avoid activities that may cause pre-sleep exposure to light and may be stimulating 
Ensuring that they are exposed to morning sunlight 
Supporting pre-sleep rituals and relaxing activities 
Getting the habit of sports 
Establishing policies to delay school start times for adolescents 
Reducing the activities (homework etc.) of schools that will last until late in the evening 
Cognitive-behavioral treatments 
Pharmacological treatments 

Pharmacological treatment of sleep disorders in adolescents varies according to the type of sleep disorder and 
possible underlying causes. In the presence of additional psychiatric diagnosis, determining the underlying cause 
and providing treatment for it is a priority. Recommendations for the treatment of sleep disorders in common 
disorders in adolescents are discussed in the relevant section and will not be repeated here. 

Especially in recent years, the use of melatonin in the treatment of insomnia in adolescents has become 
widespread (Taylor et al. 2021). Considering that insomnia seen in adolescents is associated with circadian 
rhythm problems, the rol of melatonin in treatment is increasing day by day. The use of melatonin at doses of 5 
mg/g in adolescents is thought to be safe and effective (Pavkovic and Kothare 2022). Possible side effects of 
melatonin include daytime sleepiness, restlessness, depressive symptoms, and headache (Chase and Gidal 1997, 
Pavkovic and Kothare 2022). 

In the treatment of insomnia, should be careful because there is not enough data in the literature regarding the 
use of other sedative/hypnotic drugs in adolescents. Other than melatonin, sedative antidepressant drugs such 
as mirtazapine, trazodone, and antihistamines can be used (Chhangani et al. 2011). Alpha-2 receptor agonists 
can also be used off-label in the treatment of sleep disorders (Pavkovic and Kothare 2022). The use of 
benzodiazepines and Z-drugs such as zopiclone is not recommended due to the lack of sufficient data in terms 
of efficacy and safety (Chhangani et al. 2011). 

The use of stimulant drugs such as methylphenidate is at the forefront in the treatment of narcolepsy and 
hypersomnia (Peterson and Husain 2008). In parasomnias that can be seen in adolescence, medical treatment is 
not recommended at the first stage. In cases where these disorders affect functionality considerably and cause 
intense distress, the use of clonazepam and tricyclic antidepressants may be considered by paying attention to 
possible side effects (Bruni et al. 2004). 

Conclusion 

During adolescence period, both biological and psychosocial factors increase the risk of developing sleep 
disorders. While sleep disorders are associated with various mental and physical disorders in adolescents, the 
risk of developing sleep disorders is also higher in adolescents who already have psychiatric disorders. Paying 
attention to this bidirectional relationship is important to identify possible underlying causes. Sleep problems 
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in adolescents are getting more serious from year to year. It is expected that this review will raise awareness on 
the subject by drawing attention to the problems mentioned. 
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