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ABSTRACT

Introduction: Sleep is controlled by an interaction between circadian and
homeostatic oscillators that dictate wakefulness and sleep state according
to the light/dark cycle. Currently, sleeping, and waking times are
influenced by social conditions such as school, work hours and work shifts,
this disruption of the circadian cycle can negatively influence the physical
and mental behavior of the population. Working on shifts is directly
associated with psychiatric disorders, such as anxiety, depression,
irritability, and nervousness. Objective and Method: Given the
socioeconomic impacts and impairment of the individual's mental health
generated by shift work, this review aimed, based on the analysis of
scientific articles published from 2012 to 2022 to evaluate the impact of
night work on mental health compared to typical day-to-day shift work.
Results and Conclusion: Shift work is a significant labor organization
employing 10-30% of the workforce, but it disrupts sleep schedules,
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Night shift work and the risk of psychiatric symptoms

leading to a misalignment between the individual's circadian rhythm and
the environment. Although it's hard to establish causal links between shift
work and health effects, sleep restriction and changes in behavioral
rhythms are risk factors for psychiatric disorders. Managing individual
exposure is vital to preserving workers' mental health, especially
considering age, gender, and chronotype. However, operational constraints
may make it difficult to implement in some workplaces.

Keywords: night shift work; psychiatric symptoms; sleep, shift work
schedule, circadian rhythm disruption, depression, anxiety, bipolar
disorder, schizophrenia

RESUMO

Introducao: O sono é controlado por uma interacao entre os osciladores
circadianos e homeostaticos que ditam a vigilia e o estado de sono de
acordo com o ciclo claro/escuro. Atualmente, os horarios de dormir e
acordar sao influenciados pelas condicdes sociais como escola, horario de
trabalho e turnos de trabalho, essa interrupcao do ciclo circadiano pode
influenciar negativamente no comportamento fisico e mental da populacao.
O trabalho em turnos estd diretamente associado a transtornos
psiquiatricos, como ansiedade, depressdo, irritabilidade e nervosismo.
Objetivo e Método: Diante dos impactos socioecondmicos e prejuizos a
saude mental do individuo gerados pelo trabalho em turnos, esta revisao
teve como objetivo, com base na andlise de artigos cientificos publicados
no periodo de 2012 a 2022, avaliar o impacto do trabalho noturno na saude
mental em comparagdao com o tipico trabalho em turnos do dia-a-dia.
Resultados e Conclusao: O trabalho por turnos é uma organizacao
laboral significativa que emprega 10-30% da forca de trabalho, mas
perturba os horarios de sono, levando a um desalinhamento entre o ritmo
circadiano do individuo e o ambiente. Embora seja dificil estabelecer
relacdes causais entre o trabalho em turnos e os efeitos na salde, a
restricdo do sono e as alteragdes nos ritmos comportamentais sao fatores
de risco para transtornos psiquiatricos. O gerenciamento da exposicao
individual é vital para preservar a saude mental dos trabalhadores,
especialmente considerando idade, sexo e cronotipo. No entanto,
restricoes operacionais podem dificultar a implementacao em alguns locais
de trabalho.
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RESUMEN

Introduccion: el suefio estd controlado por una interaccion entre
osciladores circadianos y homeostaticos que dictan el estado de vigilia y
suefo de acuerdo con el ciclo de luz/oscuridad. Actualmente, los tiempos
de suefio y vigilia estan influenciados por las condiciones sociales como la
escuela, el horario laboral y los turnos de trabajo, esta interrupcién del
ciclo circadiano puede influir negativamente en el comportamiento fisico y
mental de la poblacién. Trabajar por turnos estd directamente asociado
con trastornos psiquidatricos, como ansiedad, depresion, irritabilidad vy
nerviosismo. Objetivo y Método: Dados los impactos socioecondmicos y
el deterioro de la salud mental del individuo generado por el trabajo por
turnos, esta revisidn tuvo como objetivo, con base en el analisis de
articulos cientificos publicados entre 2012 y 2022, evaluar el impacto del
trabajo nocturno en la salud mental en comparacion con el trabajo por
turnos tipico de la jornada. Resultados y Conclusion: El trabajo por
turnos es una organizacion laboral importante que emplea del 10 al 30%
de la fuerza laboral, pero interrumpe los horarios de sueno, lo que lleva a
una desalineacién entre el ritmo circadiano del individuo y el medio
ambiente. Aunque es dificil establecer vinculos causales entre el trabajo
por turnos y los efectos sobre la salud, la restriccidon del suefio y los
cambios en los ritmos de comportamiento son factores de riesgo para los
trastornos psiquiatricos. El manejo de la exposicion individual es vital para
preservar la salud mental de los trabajadores, especialmente teniendo en
cuenta la edad, el género y el cronotipo. Sin embargo, las limitaciones
operativas pueden dificultar su implementacién en algunos lugares de
trabajo.

Palabras clave: trabajo nocturno; sintomas psiquiatricos; suefio, horario
de trabajo por turnos, alteracién del ritmo circadiano, dépression,
ansiedad, trastorno bipolar, esquizofrenia
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Introduction

In humans, sleep time is controlled by an interaction between circadian
and homeostatic oscillators that dictate the spontaneous time to go to
sleep and wake up in phase with the Earth's light/dark cycle, changes in
the body's physiological state that are not in accordance with the cycle
allow the adjustment of this cycle, promoting adaptation and survival [1].
The homeostatic oscillator triggers an impulse that corresponds to the
physiological need for sleep, known as homeostatic sleep pressure, which
increases during wakefulness and dissipates during sleep [2]. Melatonin is
an important factor in relaying the light-sleep cycle, favoring its
adjustment, and is secreted during the propensity to sleep [2, 3].

However, the lifestyle of modern society and artificial light allow living
indoors and deprived of natural light, leading to a misalignment of the
circadian cycle called social jetlag [2, 4]. Currently, bedtime and wake-up
times are influenced by social constraints such as school, work schedule,
and work shift, in addition to the individual time dedicated to leisure [4].
Thus, waking up is no longer influenced by daylight, but by the use of
electronic alarm clocks [3]. This deregulation of the circadian cycle can
negatively influence the physical and mental behavior of the population

[4].

Shift work comprises alternative schedules to the typical workday that
starts at 9 a.m. and lasts until 5 p.m., and may include teams that work in
succession in order to meet the 24 hours of the day. Thus, individuals may
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work 12-hour shifts allocated in the morning, afternoon, or evening, on a
fixed or rotating basis [1, 5, 6]. The design of shift schedules varies
according to the country's legal and institutional framework. According to
the International Labor Organization (ILO), 22% of workers in the
European Union worked some kind of shift system in 2000 [7].

This circadian disruption is believed to play an important role in the
relationship between shift work and poor mental health [8, 9]. Shift work,
is directly associated with psychiatric disorders such as anxiety,
depression, irritability, nervousness [10, 11] and indirectly associated
through the common clinical sleep disorders such as insomnia, obstructive
sleep apnea, and restless legs syndrome, which are associated with mental
health problems [12].

Although underdiagnosed, these disorders can be seen in all age groups,
including the younger ones, where sleep disorders were observed in about
20% of young adult workers that work in a shift system, of which 80% had
not been diagnhosed yet, and 46% had depression and 30% had anxiety
concomitant with sleep disorders [12]. It is also noteworthy that fatigue
related to night work reduces performance and job satisfaction in a way
that favors absences due to illness and induces psychotropic use [13].

Given the socioeconomic impact of the impairment of the individual's
mental health generated by work, the present review aims, through an
analysis of the available literature, to evaluate the impact of night shift
work on mental health compared to work in typical daily shifts.

Methods

This article presents a narrative literature review based on the analysis of
scientific articles published from 2012 to 2022, in PubMed and Science
Direct, about mental health in night shift work. In the application of the
first set of criteria, titles that did not mention the theme “night shift work
and psychiatric symptoms” were excluded, as well as articles that were not
included in the research period from 2012 to 2022 and articles that were
not found in English.

The second set of criteria was applied, from which were excluded the
abstracts that did not address the theme of mental health in night shift
work. In the PubMed database, 545 articles were found through the
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keywords (("Mental Health") OR (Depression) OR (Anxiety)) AND ("Shift
Work")), from which 30 were selected following the first exclusion criteria.

In the Science Direct database, 3,207 articles were found through the
keywords (("Mental Health") OR (Depression) OR (Anxiety)) AND ("Shift
Work")), from which 5 were selected. The second set of criteria was
applied, from which were excluded the abstracts that did not address the
theme of night shift work and psychiatric symptoms, which led to the
exclusion of 11 articles in the PubMed database and 01 article in the
Science Direct database. Among the remaining articles, 4 were in
duplicate, comprising both the PubMed and Science Direct databases. In
total, 19 articles originally in English remained [Figure 1].

Discussion

Night Shift and Circadian Rhythm Disruption

Shift work is characterized by workers working outside the normal hours
of 7 am to 6 pm. Because shift work includes night work, the normal sleep-
wake cycle, the circadian cycle, is interrupted, with possible consequences
for the physical and mental health of workers [10].

Moreover, the potential health effects of shift work are probably related to
the misalignment between the light-dark cycle and the human activity-rest
cycle. Exposure to light at night causes these effects, including social
misalignment and leads to a reversal of activity and rest, which in turn is
linked to changes in behaviors [14].

Given this, the circadian cycle and mental health disorders are closely
related to insomnia, depression, and anxiety. A study aimed to evaluate
insomnia symptoms in textile industry workers with different working hours
and to investigate the association between insomnia, morning-vespertine
preference, anxiety, and depression. The prevalence rate of insomnia in
textile workers was 16.7%, and 49.8% were shift workers. Among shift
workers, 9.5% had difficulty initiating sleep and almost 9.0% had early
awakenings, a significantly higher rate than among daytime workers. So
the conclusion made by this study evidenced that in order to reduce the
symptoms of insomnia, depression, and anxiety among workers,
interventions are needed to promote preference in daytime work [15].

https://doi.org/10.25118/2763-9037.2023.v13.701
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Night Shift and Depression

The constant flow of shift rotation not only compromises the individuals'
own circadian cycle, which does not align with work-related sleep-wake
schedules [16, 17], but also reports worsening mental health, mood

Sleep impairment in this scenario may result in a circadian sleep-wake
rhythm known as shift work disorder (SWD), characterized by chronic
insomnia and/or excessive sleepiness, and there is a strong relationship
between sleep disorders associated with SWD and the presence of mental
health conditions such as depression [16, 22].

Depression can differ among sectors, varying both in the profession
category and in gender. A greater predominance is seen in women [23, 24,
25, 26], since they have stressors beyond work, such as greater
responsibility for household duties, social commitments, and family
responsibilities [23, 27]. In addition, compared to other jobs, health care
professionals experience higher levels of stress in their workplaces because
they are exposed to high emotional burdens and traumatic situations [23,
26, 28] and experience depression more often. In addition, unlike other
occupations, the health care sector is predominantly female [23].

Night work, in general, is associated with depressive conditions. Among
the factors that influence the risk of depression in workers are individual
variables such as gender, and corporate variables such as the duration of
night work, the type of occupation, and the frequency of shift rotation
between day and night shifts [29, 30, 31]. When evaluating the
relationship between depression and night shift in Chinese workers in the
automotive industry [31], a sample composed of about 80% men and 20%
women, they observed a strong relationship between the frequency of
night shifts, sleep disturbances, and high risk of depression in these
workers. With similar objectives and results, the relationship between
depression, insomnia, and shift work disorder was evaluated in male shift
workers on an oil rig in the Persian Gulf. As observed in the Chinese in the
automobile industry, shift work showed a strong relationship with sleep
disorders, such as insomnia and daytime sleepiness, and increased risk for
depression [32]. Among the possible explanations for such an association,
the study cites the effect of environmental stress on the methylation of the
serotonin transporter gene promoter (SLC6A4), causing a decrease in the
amount of extracellular serotonin in the synaptic cleft and thus increasing

https://doi.org/10.25118/2763-9037.2023.v13.701
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the risk of functional disorders such as depressive mood [29, 33]. The other
possible explanation would be that depression may be associated with the
disruption of the circadian oscillations of glucocorticoids, which is
responsible for balancing synapse formation and "pruning" after learning
and during development, where both chronic stress and the night shift
disrupt this balance. In addition, disruption of glucocorticoid hormone
interacts with signaling in neurons and may contribute to the development
of stress-related psychiatric disorders, such as depression, to vulnerable
individuals [29, 34].

The common symptoms of depression consist of depressed mood,
disinterest in activities, changes in weight and appearance, sleep
disturbances, concentration problems, fatigue, and lack of energy,
including difficulty in making decisions [35, 36]. In addition to the
psychological and social burden on the individual, there is an economic
burden involved, with mental health impairment being a major factor in
indirect costs regarding sick leave and early retirement. There is a financial
burden both on employers and governments, as well as on those who
reduce their workload and earnings or are unable to continue working and
retire early [35, 37, 38, 39]. This reinforces the negative impacts of night
work not only on mental health but also encompassing financial loss.

Night Shift and Anxiety

Occasional anxiety is normal and intrinsic to human beings. However,
individuals with anxiety disorders are affected by this sensation routinely,
excessively, and persistently, having a debilitating impact on daily
activities. Anxiety disorders are highly prevalent in the population and are
usually associated with other mental disorders, such as depression [40,
41]. Anxiety disorders are multicausal and these are not yet fully
understood. Currently, it is known that anxiety can be triggered by the
occurrence of other mental disorders, by specific experiences, such as
traumatic events, by genetic aspects, lifestyle, among others. Regarding
lifestyle, anxiety disorders have been associated with work activity, such
as the type of activity performed, the responsibility of the position held,
interpersonal interactions, and work shift [40, 41].

Among the labor characteristics related to anxiety disorders, professions
with night shifts are the most affected, in Europe, about 17% of night
workers have some degree of anxiety [42]. In this context, health
professions are the most studied, with special emphasis on nurses [23, 43]
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and paramedics [44]. In a multi-center cross-sectional study, data from
nurses with at least six months of experience were collected in 20 hospitals
in China. Among the objectives, they investigated the relationship between
shift work and the occurrence of anxiety in these professionals. The authors
found that the prevalence of anxiety, regardless of work regime, is
relatively high among these professionals, where about 55.8% of nurses
had some degree of anxiety. When the work regime was considered, they
observed that shift-work nurses were 1.36 times more likely to have higher
anxiety levels, compared to non-shift nurses. Interestingly, in this
population it was also found that the occurrence of anxiety disorders was
not influenced by the nhumber of night shifts worked and the length of shifts
[43].

In a study carried out in hospitals in Australia, which also included nurses
on shift work, the authors, using the General Anxiety Disorder scale (GAD-
7), assessed the occurrence of mental disorders, including anxiety. The
GAD-7 is a questionnaire with good psychometric properties, useful for
large population-based samples, composed of seven items. This
questionnaire aims to assess anxiety symptoms, assigning a score from 0
to 24 points, where higher scores indicate higher anxiety level [12, 23]. In
this population of nurses in Australia, a strong and positive association
between anxiety and night shift work was also found [23]. The literature
points out the importance of company policies to prevent the occurrence
of disorders related to night shift work [45], which are characterized by
sleep and mental disorders secondary to working in night shift systems.

The relationship between anxiety and shift work is not simple; in a meta-
analysis of longitudinal studies, conflicting results were found, indicating
that shift work increases the risk of anxiety or indicating that shift work
improves well-being and mental health in general [10]. This divergence in
results may be related to the methodological difference for diagnosing
mental disorders, which is often performed through a self-report of the
disorder, through a simple and subjective form or through more robust
approaches such as the GAD-7.

Amy Reynolds et al. [12], evaluated participants recruited as part of the
Raine Study, one of the largest multigenerational prospective cohorts of
pregnancy, childhood, adolescence, and adulthood to be conducted in the
world. In this study they found that the incidence of anxiety in the shift
worker population was not different from that observed in non-shift

9
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workers, in contrast, anxiety levels were significantly higher in individuals
with sleep-related disorders. When stratifying these data and adjusting the
model to evaluate the interaction of effects, they found that the highest
anxiety scores were observed in night shift workers. The authors then
concluded that the mental health disorders in the shift worker population
are not a consequence of shift work but of some undiagnosed sleep
disorder. Additionally, although night shift work is strongly related to sleep
disorders, as well as to the use of medications and beverages to aid sleep,
it is difficult to trace a cause and consequence relationship, since the
secretion of endogenous melatonin is reduced both in situations of anxiety
and in sleep-wake cycle disorders, making it difficult to trace a cause and
consequence relationship [16, 46].

Individual characteristics, not necessarily related to the work aspect, are
also very related to the risk of anxiety; nurses on duty who have low sleep
quality have a higher risk of anxiety, and nurses who reported easy to
regain energy after the shift had a lower risk of anxiety [43]. Corroborating
the importance and the need to consider the individual differences between
individuals, Jiang et al. [15] observed in Chinese individuals, textile
industry workers, that people with morning ness preference had a lower
incidence of anxiety and insomnia than people with evening ness
chronotype, regardless of whether they worked shifts or not.

This variation between individuals also raises a question about whether the
night shift itself is the cause of the anxiety or whether the anxiety is a
consequence of an individual's genetic, social, or psychological
vulnerability. Otherwise, anxiety may not be directly related to shift work,
but rather to circadian rhythm disorder, altered social and family
relationships, psychological stress during shifts, as well as physical and
mental fatigue, which occur in this work system and may likewise
culminate in mental health disorders [42, 43, 44, 46].

Night Shift and Bipolar Disorder

Bipolar disorder (BD), formerly called manic depression, is characterized
by extreme mood swings. The episodes can last for days or weeks and are
characterized by alternating depression and mania. The onset of TB usually
occurs between 20 and 30 years of age and has an estimated lifetime
prevalence of 2.4% [47] This mental disorder is divided into four categories
in descending order of severity: bipolar I, bipolar II, cyclothymic, and
other. These extreme mood episodes differ greatly from the person's
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typical behavior and occur concomitantly with significant changes in sleep,
activity, and energy levels [48]. Studies show a significantly higher
prevalence of bipolar disorder in people who have "nocturnal chronotypes,"
those who have a nighttime preference, than morning types. In addition,
there is also an association with earlier development of onset and reduced
melatonin peaks during the night [48, 49].

Related to this, abnormal sleep and altered circadian rhythm are found in
individuals at high risk of developing TB and are observed in euthymic,
prodromal, and syndromic periods, periods that patients with this condition
experience. These individuals have abnormal chronobiological rhythms
that mainly affect sleep homeostasis and circadian rhythm. Moreover,
patients with TB have sleep abnormalities during depressive, manic, and
inter-episode periods [49]. However, the pattern of disturbance varies with
the mood state; during the manic state, most patients have a reduced need
for sleep and the shortening of REM sleep has also been observed, while in
the depressive state, a higher incidence of insomnia and hypersomnia has
been reported [50]. Thus, workers with night shifts have greater sleep
disturbances, such as insomnia, difficulty sleeping, and daytime sleep
latency [15]. Disrupted circadian cycles are observed in individuals who
subsequently develop bipolar disorder, even before the onset of the illness,
and in TB cases during acute episodes and during inter-episode periods
[47].

Most of the evidence on the relationship between TB and circadian cycle
alterations is from cross-sectional studies, so a cause-and-effect
relationship cannot be established. However, this agenda shows promise,
since the evidence portrayed in this study directly points out that the
modification of the circadian rhythm is a risk factor for bipolar disorder
[50].

Night Shift and Schizophrenia

Schizophrenia is a mental disorder that presents as a heterogeneous
spectrum, with its main symptoms divided into positive (disorganized
behavior and speech, delusions, and hallucinations); and negative (blunted
affect, anergy, anhedonia, social isolation, and cognitive impairment) [51].
The disorder results from a multifactorial interaction, in which
environmental and developmental risk factors act on a genetically
vulnerable individual leading to schizophrenia [52, 53].

11
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From the pathological processes of the disease result stress-induced
biomarkers, mitochondrial dysfunction, neuroinflammation, oxidative and
nitrosative stress, and circadian rhythm disturbances [51]. Among the
symptoms related to circadian rhythm alterations are long sleep onset
latency, increased intermittent awakenings, decreased total sleep time,
and low sleep efficiency [54]. Such changes constitute sleep phase delay,
whose impact on the individual's quality of life is demonstrated by a 2018
study in which only 1 in 10 schizophrenic patients with phase delay were
employed [55].

Current literature questions whether circadian alterations represent a
symptom or a cause in schizophrenia, and their role in the development of
mental illness is still poorly understood [52, 56]. However, it is known that
disruptions in the circadian cycle, such as those imposed by shift work, can
lead to neurobehavioral disorders, which manifest as mood, affect, or
cognitive disorders [52, 57]. Moreover, circadian dysfunction contributes
to the onset of the disease, its maintenance, and even to the response to
treatment [56].

Alterations in the sleep-wake cycle in schizophrenia can be explained by
the impairment of rhythmic glucocorticoid secretion related to the
hypothalamic-pituitary-adrenal axis and the consequent imbalance of
melatonin, whose function in regulating the circadian cycle is well defined
[56]. There is also a relationship between the circadian rhythm of
dopamine and melatonin through the postsynaptic 5-hydroxytryptamine
2C receptors, which regulate the release of dopamine and noradrenaline in
the prefrontal cortex [56, 58].

Although it needs more studies for its complete understanding, there is an
identified relationship between clock genes, circadian cycle alterations, and
dopamine dysregulation, a process essential in the pathophysiology of
schizophrenia [57, 59]. It is known that increased dopamine is a typical
phenomenon of psychosis and acts in a cycle in schizophrenia, since striatal
dopaminergic hyperactivity can be a result of circadian abnormalities, just
as increased dopamine can induce sleep disruption in the individual [59].

Therefore, it is hypothesized that chronic circadian dysregulation may
weaken the individual's neural pathways, making them less resilient to
external insults and therefore susceptible to the onset of neuropsychiatric
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conditions, especially if previously vulnerable due to genetic factors,
neurodevelopmental disorders, or environmental exposures [52].

Conclusion

In modern society, shift work employs between 10% and 30% of the
economically active population, presenting itself as a labor organization of
great representativeness. The irregularities imposed by shifts bring about
changes in sleep schedules, which lead to a misalignment between the
circadian cycle intrinsic to the individual and that of the environment in
which he/she is inserted. Although it is difficult to establish causal
relationships between shift work and its effects on health, it is known that
sleep restriction and changes in behavioral rhythms associated with
individual characteristics, such as age, gender, and chronotype, represent
risk factors for several psychiatric disorders. Therefore, managing
individual exposure seems to be clinically relevant for preserving the
worker's mental health, although it may be difficult to implement in some
workplaces due to operational constraints.
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