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The contribution of sleep deprivation to suicidal behavior
A contribuicdo da privacéo do sono para o comportamento suicida
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Abstract

Objective: This study has the objective correlate sleep disturbances and mood disorders with suicide behavior, showing
that the quality of sleep, when altered, interferes negatively in the individual's daily life, compromising social and labor
aspects significantly, leading to a higher incidence of psychiatric disorders, which can incite suicidal behaviors.
Methods: This article presents a narrative literature review based on the analysis of scientific articles published from
2009 to 2022 in PubMed on sleep deprivation and suicidal behavior. Results: The results certainly showed that quality
and the minimum amount needed of sleep, when altered, interferes negatively in the individual's daily life,
compromising social aspects significantly, leading to a higher incidence of disorders and acute and chronic diseases,
such as schizophrenia , depression, anxiety, Alzheimer's and Parkinson's,increasing the risk of infectious diseases,
cardiovascular diseases, cancer suggesting that the impact of the sleep-wake cycle on anatomy physiology is significant.
Conclusion: The study showed that establishing a causal relationship between sleep and mood becomes indispensable
to contribute to the development of conventional interventions to promote earlier approaches to sleep and mental health.
It was also able to contemplate that sleep disturbance presents itself as a factor, worthy of incorporation into standardized
frameworks, for suicide risk assessment and a growing body of research suggests that sleep complaints may be
associated with an increased risk of suicidal ideation, suicide attempts and death by suicide, concluding that suicide is
largely influenced by changes in the circadian cycle.

Keywords: Sleep deprivation; Sleep disturbances; Suicide.

Resumo

Objetivo: Este estudo tem o objetivo de correlacionar distirbios do sono e transtornos de humor com comportamento
suicida, mostrando que a qualidade do sono, quando alterada, interfere negativamente na vida diaria do individuo,
comprometendo significativamente os aspectos sociais e laborais, levando a uma maior incidéncia de transtornos
psiquiatricos, que podem incitar comportamentos suicidas. Métodos: Este artigo apresenta uma revisdo narrativa da
literatura baseada na analise de artigos cientificos publicados de 2009 a 2022 no PubMed sobre privagdo de sono e
comportamento suicida. Resultados: Os resultados certamente mostraram que a qualidade e a quantidade minima
necessaria de sono, quando alteradas, interferem negativamente na vida diaria do individuo, comprometendo os aspectos
sociais de forma significativa, levando a uma maior incidéncia de transtornos e doengas agudas e crénicas, como
esquizofrenia, depressdo, ansiedade, Alzheimer e Parkinson, aumentando o risco de doencas infecciosas e
cardiovasculares, sugerindo que o impacto do ciclo sono-vigilia na anatomia e fisiologia é significativo. Conclusdo: O

1


http://dx.doi.org/10.33448/rsd-v12i11.43543
mailto:thaisgma@hotmail.com
mailto:anakaroliny122208@gmail.com
mailto:melissasoaresviana@hotmail.com
https://orcid.org/0009-0001-1140-6095
mailto:thaisgma@hotmail.com
https://orcid.org/0000-0001-6543-481X

Research, Society and Development, v. 12, n. 11, e06121143543, 2023
(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v12i11.43543

estudo mostrou que estabelecer uma relacdo causal entre sono e humor torna-se indispensavel para contribuir para o
desenvolvimento de intervencfes convencionais que promovam abordagens mais precoces para 0 sono e a salide mental.
Foi também capaz de contemplar que o distirbio do sono se apresenta como um fator digno de incorporacdo em
estruturas padronizadas para avaliacdo do risco de suicidio, e um crescente corpo de pesquisa sugere que queixas de
sono podem estar associadas a um maior risco de ideacdo suicida, tentativas de suicidio e morte por suicidio, concluindo
que o suicidio é largamente influenciado por alteragdes no ciclo circadiano.

Palavras-chave: Privacdo de sono; Disturbios do sono; Suicidio.

Resumen

Objetivo: Este estudio tiene como objetivo correlacionar los trastornos del suefio y los trastornos del estado de animo
con el comportamiento suicida, mostrando que la calidad del suefio, cuando esta alterada, interfiere negativamente en
la vida diaria del individuo, comprometiendo significativamente aspectos sociales y laborales, lo que lleva a una mayor
incidencia de trastornos psiquiatricos que pueden incitar comportamientos suicidas. Métodos: Este articulo presenta una
revision narrativa de la literatura basada en el analisis de articulos cientificos publicados de 2009 a 2022 en PubMed
sobre privacién del suefio y comportamiento suicida. Resultados: Los resultados ciertamente mostraron que la calidad
y la cantidad minima necesaria de suefio, cuando estan alteradas, interfieren negativamente en la vida diaria del
individuo, comprometiendo significativamente aspectos sociales, lo que lleva a una mayor incidencia de trastornos y
enfermedades agudas y crénicas, como esquizofrenia, depresion, ansiedad, Alzheimer y Parkinson, aumentando el
riesgo de enfermedades infecciosas y enfermedades cardiovasculares, cancer, lo que sugiere que el impacto del ciclo
suefio-vigilia en la anatomia y fisiologia es significativo. Conclusién: El estudio mostré que establecer una relacion
causal entre el suefio y el estado de &nimo se vuelve indispensable para contribuir al desarrollo de intervenciones
convencionales que promuevan enfoques méas tempranos para el suefio y la salud mental. También pudo contemplar
que los trastornos del suefio se presentan como un factor digno de incorporacion en marcos estandarizados para la
evaluacién del riesgo de suicidio, y un creciente cuerpo de investigacién sugiere que las quejas sobre el suefio pueden
estar asociadas con un mayor riesgo de ideacién suicida, intentos de suicidio y muerte por suicidio, concluyendo que el
suicidio esta influenciado en gran medida por cambios en el ciclo circadiano.

Palabras clave: Privacion de suefio; Trastornos del suefio; Suicidio.

1. Introduction

Sleep disorders, caused by risk factors such as insomnia, nightmares, excessive daytime sleepiness (EDS) and anxiety,
are often associated with a range of psychiatric disorders, which contribute to suicidal thoughts and behaviors (Lopez-Castroman
& Jaussent, 2020, p. 211-228). That said, this impact on the reduction of sleep, results in impairments in neurobehavioral and
emotional functioning of people, interfering with the performance of daily tasks and personal relationships (Maski & Kothare,
2013, p. 259-264), negatively influencing mental health through the development of pathologies such as depression and
substance abuse, which can evolve into suicidal ideation (Owens & Weiss, 2017).

Suicidal behaviors have become common in the general population and, therefore, result in an important public health
problem(Benard, Geoffroy, & Bellivier, 2015), which presents vast social, economic and emotional consequences (Rosa et al.,
2019), being a complex and multifactorial phenomenon that encompasses biological, social and psychological mechanisms. The
characterization and classification of suicidal behaviors, such as suicidal ideation, attempted suicide, and completed suicide, are
considered warning signs with potential applicability for the prevention of further emotional disorders. Thus, sleep disorders are
strongly associated with different components of suicidal behavior, often constituting a proximal factor that immediately
precedes the onset of suicidal behavior. In addition, sleep patterns can be modified through a variety of treatments, such as
improved sleep hygiene, psychological interventions, and pharmacological treatments (Lopez-Castroman & Jaussent, 2020, p.
211-228).

As an example, suicide is currently responsible for almost 1 million deaths annually, and approximately one life lost
every 40 seconds. Thus, as a way to prevent a more alarming scenario, the Institute of Medicine (IOM) has made suicide
prevention a priority and requested proportions in order to investigate the reasons for threat based on evidence, aiming to reduce
the number of suicides (Bernert, Kim, Iwata, & Perlis, 2015). Thus, the importance of sleep studies is demonstrated, which lies

in its prominent role in the investigation of depression, covering the spheres of diagnosis, the development of treatment strategies,
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and the identification of individuals vulnerable to depression (Lopez-Castroman & Jaussent, 2020, p. 211-228; Katherine et al.,
2013).

It is important to point out that suicide rates in the medical population are higher than those of the general population
(Katherine et al., 2013), and the psychological suffering is related to specific experiences of the profession, such as the heavy
workload, which causes constant sleep deprivation, indicated among the main causes in bibliographic studies (Goebert et al.,
2009). That said, it is noted that, despite the evolution on the debate of the theme, suicide is still a taboo in society, especially in
the medical field, where professionals are taught to see death as their greatest adversary, and should fight it in favor of science
and their own competence (Puschel & Schalinski, 2006; Wang, Cheng, & Xu, 2019), which explains the records of
underreporting of deaths by suicide in the medical field, understood as a form of protection and to avoid the exposure of suicidal
colleagues (Plschel & Schalinski, 2006; Mendoza, 2019).

2. Methodology

This article presents a narrative review of the literature, aiming to list the main ideas and concepts regarding the exposed
theme, based on the analysis of scientific articles published from 2009 to 2022 on PubMed, regarding sleep deprivation and
suicidal behavior. The premise is that bibliographic analysis grants us the opportunity to deepen our knowledge through various
sources and perspectives, exploring predominant discussions and topics, constructing a comprehensive synthesis that allows us
to contemplate the same subject through multiple approaches (Pereira et al., 2018).

In the application of the first set of criteria, titles that did not mention the theme "association between sleep deprivation
and suicidal behavior," articles not included in the 2009-2022 research period, and articles not found in English were excluded.
In the PubMed database, 69 articles were found using the keywords "SLEEP DEPRIVATION AND SUICIDAL BEHAVIOR,"
and 84 articles using the keywords "SLEEP DEPRIVATION AND SUICIDAL," of which 109 were selected.

The second set of criteria was applied, excluding abstracts that did not address the theme of sleep deprivation and
suicidal behavior, resulting in the exclusion of 64 articles.

Out of the total, 42 originally in English (including book chapters, guidelines, and case reports) remained, as shown in

Figure 1, providing a combination of literature data and a more comprehensive understanding.
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Figure 1 - literature review: 'relationship between sleep deprivation and suicide.
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3. Results and Discussion
Sleep Deprivation and Sleep Disturbances

Sleep is a behavioral phenomenon conserved among mammals (Bah, Goodman, & Iliff (2019), essential for the
reestablishment of human physiological functions (Aparicio & Panin, 2020). Adequate sleep at the appropriate biological time
is also critical for homeostasis and maintenance of endogenous chronobiological rhythms, associated with environmental and
behavioral stimuli, such as day and night, eating and fasting, and activity and rest (Holmer et al., 2021). However, humans
experience an insufficient sleep cycle in a variety of ways, which have acute negative physiological effects and, when
experienced chronically, predispose to disease (Holmer et al., 2021).

In this context, the average amount of sleep required for an individual to maintain adequate health is 8 to 10 hours per
night. The recommendation is based on the expert panel of the American Academy of Sleep Medicine, which reviewed studies
on general health, cardiovascular health, metabolism, mental health, and longevity related to sleep duration, which applies to
total sleep over a 24-hour period (Kansagra, 2020). Chronic sleep restriction occurs when an individual gets less sleep than their
ideal sleep cycle for days, weeks, months, or even years, and is probably the most prevalent form of sleep deprivation (Wright,
Bogan & Wyatt, 2013). As an illustration, insomnia disorder refers to an example of sleep restriction, characterized by the

inability to fall asleep or stay asleep and suffering from morning awakening due to anxiety or stress conditions (Sateia, 2014).
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These symptoms must be in a window of at least three times a week over a period of at least 3 months to be diagnosed as insomnia
disorder.

The insomnia-psychosocial stress relationship needs to be conceptualized as bidirectional, since when comparing the
etiological and pathophysiological explanations for insomnia and psychological stress, a clear overlap is present, where both
conditions have been shown to be triggered by psychophysiological stressors and aggravated by hyperexcitation, reflected in
cardiac changes, increased cortisol production, and an increase in fast waves (Riemann et al., 2020). Regardless of how sleep
deprivation is experienced, the resulting chronodisruption can impair cardiovascular, cerebral, and hormonal function (Holmer
etal., 2021).

Moreover, recent studies have increased interest regarding the role of sleep deprivation in inducing subjective psychosis-
like experiences and neurocognitive alterations, such as schizophrenia (Kumari & Ettinger, 2020), depression, anxiety (Riemann
et al., 2020), alzheimer's and parkinsonism (Bah, Goodman & Iliff, 2019). In this respect the subjectively reported poorer quality
and efficiency of sleep predicts increased severity in many dimensions of symptoms, including auditory hallucinations, paranoia
and delusions, in patients with schizophrenia (Mulligan et al., 2016.). Furthermore ,new insights into changes in brain metabolism
during the sleep-wake cycle suggest that functional neuroanatomical correlates can be attributed to characteristic psychic changes
in depression, of which two main components can be distinguished (Riemann et al., 2020). First, persistent hyperactivity in the
ventral emotional system that includes the amygdala and ventral anterior cingulate cortex(ACC) may be related to disturbances
in affect, including depressed mood, and to the characteristic sleep enhancement in depression (Nofzinger, 2004).

Second, hypoactivity in the dorsal executive system throughout the sleep-wake cycle, which includes the dorsolateral
prefrontal cortex (DLPFC), may be implicated in attenuated executive functions and reduced slow-wave sleep in depression
(Chellappa & Arauljo, 2007). Furthermore, with advancing age, sleep time becomes shorter and more fragmented, which leads
to the development of age-related neurodegenerative diseases such as Alzheimer's and Parkinson's. Furthermore, emerging
mechanistic studies suggest that sleep disruption may be causally linked to neurodegenerative anatomy physiology, suggesting
that sleep may represent a key therapeutic target in preventing these conditions (Bah, Goodman & Iliff, 2019).

In this circumstance, the most extensive database for sleep disorder therapy in the window of chronomedicine is
evidenced by cognitive-behavioral therapy. first-line treatment raises guidelines regarding significant long-term effects beyond
the acute phase of treatment, and is in this respect superior to pharmacological treatment. CBT encompasses relaxation
techniques, sleep hygiene, stimulus control, sleep restriction, and cognitive techniques to reduce nocturnal ruminations
(Nofzinger et al.,2005).

Adding to the processes of sleep-wake regulation and the concept of sleep propensity/sleep pressure (Borbély, 1982),
the proposed strategy is derived from the clinical observation that patients with chronic insomnia prolong time in bed to get more
sleep, such behavior perpetuating insomnia rather than alleviating it. By shortening the time in bed, as suggested by sleep
restriction, the homeostatic drive is stimulated and the quality of subsequent sleep improves (Miller et al., 2014). Considering
sleep restriction as a type of partial sleep deprivation, it is notorious that total sleep deprivation alone is a fast treatment modality
in psychiatric disorders such as depression (Riemann et al., 2020).

Referring to the cited and substantiated information, it can be stated that sleep is a physiological behavioral pathway
essential for the reestablishment of vital human functions, such as homeostasis, maintenance of heart and brain rhythms.
However, humans experience an insufficient sleep cycle, with an average amount of sleep below that required for an individual
to maintain adequate health. Chronic sleep restriction, such as insomnia disorder, occurs when an individual gets less sleep than
their ideal sleep cycle for days, weeks, months, or even years, and is probably the most prevalent form of sleep deprivation. The
presented disorders have been shown to be stimulated by psychophysiological stressors and burdened by hyperexcitation,

reflected in cardiac changes, increased cortisol production, and an increase in fast waves.
o)
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In view of the above, the quality of sleep, when altered, interferes negatively in the individual's daily life, compromising
social aspects significantly, leading to a higher incidence of disorders and acute and chronic diseases, such as schizophrenia ,
depression, anxiety, Alzheimer's and Parkinson's. The most extensive database for therapy, with emphasis on the processes of
sleep-wake regulation is evidenced by cognitive-behavioral therapy, which covers the concept of sleep propensity/sleep pressure
and techniques of relaxation, sleep hygiene and stimulus control. Therefore, the present study aims to evaluate the relationship
of sleep deprivation and sleep disturbance to human behaviors, suggesting that the impact of the sleep-wake cycle on anatomy
physiology is significant.

Sleep Disturbances, Mood Regulation and Mood Disorder

It is estimated that sleep disorders affect approximately 10% of the adult population and are associated with chronic
symptoms of fatigue, impaired sustained attention, poorer working memory and degraded quality of life. In light of this, insomnia
is also considered a significant public health problem (Hartescu, Morgan & Stevinson, 2015). Pre-existing correlational work
has suggested that negative mood is associated with reduced sleep, that this association may be stronger for anxiety than for
depression, and that short sleep is also related to broad mood swings and decreased emotional normalization (Baum et al., 2014).

Significant sleep disturbances have an important relationship with bipolar disorder which in turn is ranked among the
10 major causes of disability worldwide and characterized by mood disturbances, typically spanning manic episodes and
depressive episodes (Talbot et al., 2012), as in the course of depression, people typically suffer from insomnia or hypersomnia,
while throughout the manic phase, there is a reduced need for sleep (Lo et al., 2016). In this context, there is a proposed
bidirectional model, called the sleep-humor cycle in which daytime mood and nighttime sleep interruptions are capable of
reinforcing each other, to the extent that despite findings in studies showing that improved sleep leads to better clinical and
functional outcomes, it is possible that mood instability and social difficulties causing a consequent generation of stress result in
poor sleep (Harvey et al., 2015).

It said, taking into account the prevalence of short sleep and the relevance of mood as a contributor to mental health, it
is essential to consider the effects of short sleep on mood (Lunsford-Avery et al., 2012). Therefore, establishing a causal
relationship between sleep and mood becomes indispensable to contribute to the development of conventional interventions to
promote earlier approaches to sleep and mental health (Paterson et al., 2011).

Studies also show that sleep, as a vital function, when restricted, even in a mild way, leads individuals to experience
decreased energy and increased fatigue and confusion, as well as report feeling less alert, less efficient and more helpless,
forgetful and exhausted (Talbot et al., 2012). In addition, they report increased feelings of tension, anger, and anxiety, feeling
"on edge", anxious, and restless. Decreases in performance, development of pain, negative mood and somatic symptoms are also
revealed (Baum et al., 2014).

Sleep Disturbances and Suicide Behaviour

Suicide occurs in the existence of psychiatric pathology and is intrinsically related to biological, psychological and
social risk conditions (Bernert & Nadorff, 2015). Sleep disorders, particularly insomnia, nightmares, and excessive daytime
sleepiness, are high risk conditions for suicidal ideation and manifestations (Bernert et al., 2015). Thus, in order to prove the
relationship between suicide and sleep disorders, a systematic review was conducted with some inclusion criteria, sleep
disturbance index, outcome measure for suicidal behavior, and presence of a diagnosis of depression or severity of depression
as a covariate, were some of the criteria used. Therefore, the reports that met the inclusion criteria were classified and reviewed

according to some parameters: study design and time period, model and sample size, sleep disturbance, suicide risk and outcome
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measures for depression covariates, and presence of positive versus negative findings. The study of such reports showed
conclusive evidence of sleep-wake cycle disturbances as a major risk factor for suicidal behaviors (Harvey et al., 2021).

Medicine, despite being considered one of the most financially and emotionally rewarding occupations, has some
stressors unique to the medical profession, as well as others typical of the pressure caused by highly skilled jobs,such as sleep
deprivation, overloaded hours, limitations of medical science, fear of making mistakes, direct contact with patient pain and
suffering, and poor prognosis (Bernert & Nadorff, 2015). In continuity, it is important to point out that the sleep deprivation to
which medical professionals submit themselves can lead to the deterioration of their intellect and psychological and physical
integrity, causing a decrease in their capacity to reason, to retain information, to solve problems and to interpret exams (Lopez-
Castroman & Jaussent, 2020, p. 211-228). Nevertheless, this deprivation, despite being interpreted as dedication to the medical
profession, increasing, in the short term, the productivity both in the studies and in the care, in the long term causes a drop in
productivity, cognitive deficit, demotivation, psychiatric disorders, damage to the general health and quality of life, and may
incite suicidal thoughts or even the suicide act itself, as demonstrated by the literature (Harvey et al., 2021).

Accordingly, the literature has been extensive on reports of rising suicide rates among physicians, and this number is
even higher when compared to the general population, as revealed by a German study, wich shows that the suicide rate in the
profession is three to five times higher (Hidalgo & Caumo, 2002). Nevertheless, a research from Oxford University, investigated
factors related to suicide in physicians, through psychological autopsy of 38 professionals who committed suicide. Thus, among
these, 25 had some type of mental disorder, mainly depression and alcohol abuse, and then these problems were related to work,
interpersonal relationships, financial and a set of these factors, which may be related to sleep disorders such as insomnia,
nightmares and excessive daytime sleepiness as a trigger (Landrigan et al., 2004). In addition, poor sleep hygiene, circadian
rhythm changes, and insomnia can impact human health in other negative ways. The literature supports a multimode of
consequences, behavioral changes, changes in mood, and academic decline in young people are some of them. Furthermore, the
hole of sleep in nocturnal regulation denotes relevance when related to immunity, as it contributes to dynamics of inflammatory
biology (Kamski, Frank & Wenzel, 2012). Since the discovery of mutual relations between the central nervous system, sleep,
and the immune system has evidenced that sleep elevated immune protections (Hawton, Malmberg & Simkin, 2004). In this
way, it is concluded that sleep has a critical role in health promotion, research carried out in the last decade has shown that sleep
disturbance has a relevant role in increasing the risk of infectious diseases, cardiovascular diseases, cancer and in the existence
of depression, such results explain the need for the maintenance of an adequate circadian cycle, in order to minimize the impacts
on human health (Kansagra, 2020).

Sleep disturbance presents itself as a factor, worthy of incorporation into standardized frameworks, for suicide risk
assessment. Thus, a growing body of research suggests that sleep complaints may be associated with an increased risk of suicidal
ideation, suicide attempts, and death by suicide (Kansagra, 2020; Kamski, Frank & Wenzel, 2012; Hawton, Malmberg & Simkin,
2004; Irwin, 2019). According to a meta-analysis study, this association ranges from a relative risk of 1.95 to 2.95, depending
on the type of research and outcome assessed. Consistent with these findings, sleep disturbances are listed among the top 10
warning signs of suicide by the Substance Abuse and Mental Health Services Administration (SAMHSA), highlighting their

potential importance in suicide risk assessment and screening (Irwin, 2019).

4. Conclusion
It is undeniable that suicide is one of the leading causes of death worldwide, and allied to this, sleep disorder has
gradually gained attention as a possibly high threat motive for suicide. Thus, research indicates that a decrease of just one hour

of sleep is associated with a relatively higher chance of these effects. Therefore, in order to improve suicide prevention and
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contain suicide mortality, it is indispensable to recognize the reasons for suicide risk more effectively. Seasonality, circadian
rhythms and sleep alterations have been related to psychiatric disorders.

Therefore, it can be concluded that suicide is largely influenced by changes in the circadian cycle. Until the current
scenario, risk conditions have been exposed, including changeable and unchangeable factors, the changeable reasons include,
among other causes, harmful use of alcohol and insomnia symptoms. In view of the above, the quality of sleep, when altered,
interferes negatively in the individual's daily life, compromising social and labor aspects significantly, leading to a higher

incidence of psychiatric disorders, which can incite suicidal behaviors.
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