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Abstract
The association of sleep with emotions has long been studied. However, not much has been studied about
the association of sleep deprivation and sleep debt with the emotion of anger. In this article, we focused on
the association of sleep with anger. The results suggest that lack of sleep - sleep deprivation and sleep debt -
both lead to the emotion of anger. Some hints about the involvement of the limbic system have been found.
Yet, due to a lack of a quantity of evidence, we suggest that more studies are conducted on the same topic to
help us have a more in-depth exploration of the association of lack of sleep with anger.
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Introduction And Background
The effects of sleep on cognitive abilities and overall human health has been of interest in the scientific
community for a long time. Studies have shown that sleep deprivation can affect human cognition and
overall brain performance [1]. The effects of sleep deprivation are not just confined to brain function; in fact,
it can affect other human organ systems as well [2-4]. There is a large body of research to support the
connection between sleep, physical health, and neurological stability; there are fewer studies focusing on
the impact of sleep deprivation on specific emotions such as anger. In this article, we will review current
research that details the possible association of sleep with anger.

We conducted searches in PubMed, Google Scholar, Medline, and newspapers, and did a general Internet
search to collect articles for this review. The keywords for the search included but were not limited to sleep,
sleep deprivation, sleep anger, sleep frustration, sleep emotion, and sleep mood. Search results were limited
to articles published within the last five years and which contained the keywords sleep deprivation and
anger. Any studies involving animals were excluded. The inclusion-exclusion decision was made by the
authors through mutual agreement. A total of 63,219 articles contained relevant information per the search
criteria. Seventeen of the most relevant and comprehensive articles were selected for the purposes of this
review.

Review
Sleep and anger - a body of research evidence
Sleep is an essential part of our lives. The typical person needs seven to eight hours of sleep each night to
maintain peak mental and physical health. Less than seven to eight hours of sleep can be harmful to human
health. Getting less than adequate sleep is known as sleep deprivation [5]. When an individual has multiple
consecutive days of sleep deprivation, they enter “sleep debt,” which is a cumulative effect of insufficient
sleep for any period of time [6]. Because research has indicated a connection between sleep
deprivation/sleep debt and mental health, it could be hypothesized that sleep debt could correlate with anger
—irritability, aggression, and short temper. The effect of sleep deprivation on mood has been well-
documented. The changes in mood that have been linked to sleep deprivation include anxiety, depression,
mood swings, etc. This review focuses solely on the connection between sleep deprivation and anger,
although there is less published research in this area.

Bauducco et al. [7] conducted a cross-sectional study to test the correlation between sleep deficit in
adolescents and emotional and behavioral issues. Their sample included 2,767 students between the ages of
12 and 16. Fifty-two percent of the students studied were male. The study revealed that students who
reported less than the recommended total sleep time (TST) experienced what Baudoccu et al. referred to as
“norm-breaking behavior,” as well as emotional changes, including anger, depression, and anxiety.
They concluded their research with the recommendation of good sleep practices by reducing sleep barriers
such as technology, stress, and worry.

Itlani et al. [8] conducted a nationwide survey of Japanese high-school juniors and seniors to study the
prevalence of anger and impulsivity and its associated factors. The survey questioned students on their
personal data, lifestyle, mental status, and feelings of anger and impulsivity. The researchers used logistic
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regression (all P values < .05) to analyze a total of 94,777 responses. The researchers found a positive
correlation between anger and impulsivity and behaviors such as “consuming alcohol, smoking, skipping
breakfast, shorter sleep duration, decreased positive feelings, increased depressive feelings, and using a
mobile phone for long hours." The researchers concluded by saying that healthy lifestyle choices, getting
enough sleep every night, and having good mental health all play a key role in preventing issues with anger
and impulsivity. A similarly designed study with first-year medical students as the research subjects found
that the best predictors of sleep difficulties were stress, anger, hypervigilance, hostility, anxiety, and
interpersonal sensitivity [9]. Studies such as these suggest a correlation between sleep deprivation and
anger. All of the above-mentioned three studies more or less show similar results related to sleep and
anger/aggression. However, there are currently no studies that have concluded a pathophysiological
association between sleep and anger in adolescents.

Sleep deprivation appears to impact adults, adolescents, and children in similar ways. Sleep deprivation can
exacerbate pre-existing mood disturbances, such as anger, depression, and anxiety, and can lead to
confusion, fatigue, and lack of vigor. Even just one sleepless night correlates with these changes in
function [5]. Randler et al. [10] administered the Buss-Perry Aggression Questionnaire, which assesses
physical and verbal aggression, anger, and hostility in a group of young adult males and analyzed responses
in correlation with sleep duration. They found that young males who reported shorter sleep durations had
higher instances of aggression and anger. Researchers have noticed similar patterns of sleep deprivation and
changes in mood and behavior in both male and female subjects. On average, males tend to score higher in
physical and verbal aggression when sleep deprived [10] and females tend to be more susceptible to
decreased mood, anxiety, low energy, and brain fog [5,11]. Male and female children score similarly when
tested for the correlation between sleep deprivation and mood/behavior changes. However, these
behavior/mood changes are more likely to present as externalizing behaviors, such as hyperactivity, anger,
aggression, impulsivity, tantrum behavior, and inappropriate social interactions behaviors [12].

The amygdala is most commonly associated with its primary function as the emotional center of the brain.
The amygdala additionally plays an important role in the mechanisms of sleep. When an individual is sleep
deprived, a functional deficit occurs between the amygdala and the ventral anterior cingulate cortex (vACC),
which can result in decreased mood and can cause the amygdala to have heightened responses to negative
stimuli [13]. Sleep debt reduces the ability of the medial prefrontal cortex (MPFC) to suppress activity in the
amygdala, leading to emotional instability [14]. A prolonged deprivation of rapid eye movement (REM) sleep
is associated with functional changes in multiple brain regions [14] and can result in altered receptor
activity, which can lead to mood alterations such as anger [15].

Motomura et al. [16] hypothesized that “resolution of Potential Sleep Debt (PSD) through sleep extension
impacts mood by changing the functional connectivity between the prefrontal cortex and amygdala.” In
their study, 15 male subjects were selected for a nine-day sleep extension followed by one night of
total sleep deprivation (TSD). Following this 10-day intervention, they used magnetic resonance imaging
(MRI) to evaluate regional cerebral blood flow (rCBF) in conjunction with a questionnaire on negative moods
to assess the results of their study. They found that negative mood and amygdala rCBF were greatly
decreased following a sleep extension. They further state in their article, “The amygdala had a significant
negative functional connectivity with the medial prefrontal cortex (FCamg-MPFC), and this negative
connectivity was greater after sleep extension than at BL." After TSD, these indices reverted to the same
level as at baseline (BL). An additional path analysis with structural equation modeling showed that the
FCamg-MPFC significantly explained the amygdala rCBF and that the amygdala rCBF significantly explained
the negative mood. These findings suggest that the use of our sleep extension protocol normalized
amygdala activity via negative amygdala-MPFC functional connectivity. The resolution of unnoticed PSD
may improve mood by enhancing frontal suppression of hyperactivity in the amygdala caused by PSD
accumulating in everyday life” [16]. If we look at the above-mentioned studies and analyze them, we will see
that almost all of the above-mentioned studies unanimously agree on one point, that lack of sleep does
impact the human emotional state. Moreover, the association of sleep with the amygdala, and with the
amygdala being the part of the brain related with emotions, points towards the notion that sleep and
emotions such as anger and aggression are associated with one another.

Moreover, in recent times, clinical hypnosis has been researched as a modality to cope with chronic
headaches, anxiety symptoms, recurrent abdominal pain, depression, grief and bereavement, phobias, anger,
family stressors, sleep disorders, or enuresis. This suggests a possible association of anger with sleep. It is
quite obvious that when hypnosis, which is itself a mode of “sleep,” can help cope up with anger, there is a
link between sleep deprivation and emotions such as anger. It is also suggestive of our idea that completing a
full seven to eight hours of sleep can reduce the emotional symptoms of anger [17]. However, to comment on
this with confidence, we need consistent future interventional studies for a longer period of time. Until
then, we have to rely solely upon the available data.

Conclusions
In this review article, we addressed the association of sleep with anger. Not many studies published in the
last five years point towards this association. There is enough literature available on sleep and
behavior; however, the association of sleep with anger or aggression is not readily available. There is a
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perceived connection between emotions and sleep due to the dual role the amygdala plays in both. A large
body of research supports the connection between sleep deprivation and mood changes such as increased
anger and aggression. Individuals who get an adequate amount of sleep each night exhibit fewer emotional
outbursts, such as anger, and display fewer aggressive behaviors. These results are seen with minor
differences between males and females and across various age groups. Prolonged sleep deprivation has been
connected to changes in the brain such as reduced receptor sensitivity and changes in functional
communication between brain regions. More research needs to be done to continue to evaluate the effects of
sleep deprivation on mood and behavior (especially anger), particularly to highlight key differences in males
and females and in children and adults. The consensus seems to be that getting an adequate amount of sleep
each night promotes improved mood and health.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Poblano A, Díaz-Leines S, Gama-Moreno O, Flores-Avalos B: Psychoacoustics and neurophysiological

alterations after 30-36 hours of sleep deprivation. Neuropsychobiology. 2017, 75:89-95. 10.1159/000481350
2. Leahy LG: In search of a good night's sleep . J Psychosoc Nurs Ment Health Serv. 2017, 1:19-26.

10.3928/02793695-20170919-02
3. Books C, Coody LC, Kauffman R, Abraham S: Night shift work and its health effects on nurses . Health Care

Manag (Frederick). 2017, 36:347-353. 10.1097/HCM.0000000000000177
4. Moreira GA, Pradella-Hallinan M: Sleepiness in children: an update. Sleep Med Clin. 2017, 12:407-413.

10.1016/j.jsmc.2017.03.013
5. Short MA, Louca M: Sleep deprivation leads to mood deficits in healthy adolescents . Sleep Med. 2015,

16:987-993. 10.1016/j.sleep.2015.03.007
6. Arora T, Chen MZ, Cooper AR, Andrews RC, Taheri S: The impact of sleep debt on excess adiposity and

insulin sensitivity in patients with early type 2 diabetes mellitus. J Clin Sleep Med. 2016, 15:673-680.
10.5664/jcsm.5792

7. Bauducco SV, Flink IK, Jansson-Fröjmark M, Linton SJ: Sleep duration and patterns in adolescents:
correlates and the role of daily stressors. Sleep Health. 2016, 2:211-218. 10.1016/j.sleh.2016.05.006

8. Itani O, Kaneita Y, Munezawa T, et al.: Anger and impulsivity among Japanese adolescents: a nationwide
representative survey. J Clin Psychiatry. 2016, 77:860-866. 10.4088/JCP.15m10044

9. Tafoya SA, Jurado MM, Yépez NJ, Fouilloux M, Lara MC: Sleep difficulties and psychological symptoms in
medicine students in Mexico [Article in Spanish]. Medicina (B Aires). 2013, 73:247-251.

10. Randler C,Vollmer C: Aggression in young adults — a matter of short sleep and social jetlag? . Psychol Rep.
2013, 113:754-765. 10.2466/16.02.PR0.113x31z7

11. Romney L, Larson MJ, Clark T, Tucker LA, Bailey BW, LeCheminant JD: Reduced sleep acutely influences
sedentary behavior and mood but not total energy intake in normal-weight and obese women. Behav Sleep
Med. 2016, 14:528-538. 10.1080/15402002.2015.1036272

12. Scharf RJ, Demmer RT, Silver EJ, Stein RE: Nighttime sleep duration and externalizing behaviors of
preschool children. J Dev Behav Pediatr. 2013, 34:384-391. 10.1097/DBP.0b013e31829a7a0d

13. Motomura Y, Kitamura S, Oba K, et al.: Sleep debt elicits negative emotional reaction through diminished
amygdala-anterior cingulate functional connectivity. PLoS One. 2013, 8:56578.
10.1371/journal.pone.0056578

14. Motomura Y, Katsunuma R, Yoshimura M, Mishima K: Two days' sleep debt causes mood decline during
resting state via diminished amygdala-prefrontal connectivity. Sleep. 2017, 40:133. 10.1093/sleep/zsx133

15. Aydin A, Selvi Y, Besiroglu L, et al.: Mood and metabolic consequences of sleep deprivation as a potential
endophenotype' in bipolar disorder. J Affect Disord. 2013, 5:284-294. 10.1016/j.jad.2013.04.007

16. Motomura Y, Kitamura S, Nakazaki K, et al.: Recovery from unrecognized sleep loss accumulated in daily life
improved mood regulation via prefrontal suppression of amygdala activity. Front Neurol. 2017, 30:306-310.
10.3389/fneur.2017.00306

17. Sawni A, Breuner CC: Clinical hypnosis, an effective mind-body modality for adolescents with behavioral
and physical complaints. Children (Basel). 2017, 24:19. 10.3390/children4040019

2018 Saghir et al. Cureus 10(7): e2912. DOI 10.7759/cureus.2912 3 of 3

https://dx.doi.org/10.1159/000481350
https://dx.doi.org/10.1159/000481350
https://dx.doi.org/10.3928/02793695-20170919-02
https://dx.doi.org/10.3928/02793695-20170919-02
https://dx.doi.org/10.1097/HCM.0000000000000177
https://dx.doi.org/10.1097/HCM.0000000000000177
https://dx.doi.org/10.1016/j.jsmc.2017.03.013
https://dx.doi.org/10.1016/j.jsmc.2017.03.013
https://dx.doi.org/10.1016/j.sleep.2015.03.007
https://dx.doi.org/10.1016/j.sleep.2015.03.007
https://dx.doi.org/10.5664/jcsm.5792
https://dx.doi.org/10.5664/jcsm.5792
https://dx.doi.org/10.1016/j.sleh.2016.05.006
https://dx.doi.org/10.1016/j.sleh.2016.05.006
https://dx.doi.org/10.4088/JCP.15m10044
https://dx.doi.org/10.4088/JCP.15m10044
https://www.ncbi.nlm.nih.gov/pubmed/23732201
https://dx.doi.org/10.2466/16.02.PR0.113x31z7
https://dx.doi.org/10.2466/16.02.PR0.113x31z7
https://dx.doi.org/10.1080/15402002.2015.1036272
https://dx.doi.org/10.1080/15402002.2015.1036272
https://dx.doi.org/10.1097/DBP.0b013e31829a7a0d
https://dx.doi.org/10.1097/DBP.0b013e31829a7a0d
https://dx.doi.org/10.1371/journal.pone.0056578
https://dx.doi.org/10.1371/journal.pone.0056578
https://dx.doi.org/10.1093/sleep/zsx133
https://dx.doi.org/10.1093/sleep/zsx133
https://dx.doi.org/10.1016/j.jad.2013.04.007
https://dx.doi.org/10.1016/j.jad.2013.04.007
https://dx.doi.org/10.3389/fneur.2017.00306
https://dx.doi.org/10.3389/fneur.2017.00306
https://dx.doi.org/10.3390/children4040019
https://dx.doi.org/10.3390/children4040019

	The Amygdala, Sleep Debt, Sleep Deprivation, and the Emotion of Anger: A Possible Connection?
	Abstract
	Introduction And Background
	Review
	Sleep and anger - a body of research evidence

	Conclusions
	Additional Information
	Disclosures

	References


