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Abstract

The central focus of my dissertation thesis is sleep in the context of quality of life. The
significance and value of a good night’s sleep to our well-being is often underestimated.
Although partially determined by genetics, sleep is also strongly determined by
environmental and social factors. Much of the research in this area, however, limits itself
to studies with biomedical approaches, and the sociological aspects of sleep are rarely
investigated. The dissertation aims to bridge this knowledge gap, discussing sleep in the
context of quality of life and applying a variety of analytical methods on data collected
from a Czech population sample to study how sleep affects and is affected by quality of
life.

Motivated by a lack of research on the longitudinal effects of sleep and well-being, the
dissertation includes a research article (Chapter 3) on the long-term effects of changes in
sleep duration, sleep quality and social jetlag (the discrepancy between biological time
and social times) on quality of life (satisfaction with life, happiness, work stress,
subjective health and well-being). A second article investigates social jetlag and its links
to work and family (Chapter 4). A third article studies sleep in the context of family types
and the effect of parenthood on sleep duration and social jetlag, and also compares sleep
quality in childless individuals to parents with children of different ages (Chapter 5).
The findings in my academic studies suggest that sleep quality is the most important sleep
variable of all and that both sleep duration and social jetlag tend to remain relatively stable
over time. Social jetlag also appears to be more closely linked to work environments
rather than family: self-employed and professional classes are less likely to suffer from
social jetlag whereas lower occupational classes have higher levels of social jetlag,
indicating significant misalignment between workdays and free days. As a follow-up to

the study on family types, a comparison of childless individuals and parents indicates that



these two group share similarities in sleep schedules and experience equivalently poor
sleep quality. Differences between gender, however, reveal that mothers are especially
sleep deprived on free days and that caring for children is equivalent to working seven

days a week instead of an average five days a week.
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1. Introduction to the dissertation subject

Sleep deprivation is so prevalent that it is often referred to as an epidemic (National Sleep
Foundation 2014). A recent global survey (Royal Philips 2020) showed that less than half
(49%) of people were somewhat or completely satisfied with their sleep quality and
approximately one third (33%) reported anxiety and stress as the most limiting factor
preventing good sleep. Significantly, compared to previous surveys, fewer people were
also willing to act on improving their sleep. These results indicate the urgency to discuss
sleep from a sociological point of view and emphasize its link to social factors and overall
quality of life.

Traditionally, social sciences study society, specifically social determinants and
consequences. However, in recent years, the intersection of social and biological
dimensions has drawn increasing attention. The dissertation explores factors in relation
to sleep patterns, inquiring particularly into the misalignment between biological and
social rhythms (social jetlag) and its effect on quality of life.

The idea to research sleep quality from a sociological perspective was conceived from the
TA CR project The Cumulative Effects of Social Disadvantage on Health and Quality of
Life (2019-2022) led by Prof. Dana Hamplov4 at the Institute of Sociology of the Czech
Academy of Sciences in cooperation with the Laboratory of Biological Rhythms of the
Institute of Physiology. The project’s aim was to evaluate the role of socioeconomic
conditions on quality of life and health from a multidisciplinary (sociological and
epidemiological) perspective. The project included an ongoing Czech household panel
survey (CHPS) which recorded data on sleep. I found this very interesting, because the
idea of analysing sleep from a social sciences perspective is novel. The project inspired
me to pursue a career as a PhD researcher at Charles University and to devote myself to
studying sleep in the context of quality of life.

The introduction to the dissertation topic summarizes the research topic and introduces
the terms and concepts of circadian preferences and social jetlag. It follows with a
discussion of the existence of sociological perspectives on sleep and general importance
of sleep. The introduction then clarifies the Czech context and its analytical contribution

to the general discussion.



1.1. Definitions: circadian preference and sleep patterns

Sleep is versatile. All animal species known to mankind engage in sleep or sleep-like rest.
It is a fascinating phenomenon combining two important and inseparable areas of human
life: biological and social. Every biological function of the body benefits by a good night’s
sleep: it is essential for the regeneration and maintenance of health. During sleep, the
body prepares for the new day. At the same time, sleep also has an impact on the cognitive

functions, influences emotional state of mind, and ability to interact with other people.

1.1.1. Circadian preferences

Society can be observed from a multitude of perspectives: we can group it according to
gender, ethnicity or elite status. We can also classify individuals according to sleep,
specifically their inclinations to sleep or be active at certain times of day.

This inclination is called circadian preference (also known as chronotype) and determined
by the preferences for times of day for processes such as sleep and waking. This pattern
is also called the circadian rhythm and has a period of approximately 24 hours.
Determining an individual’s circadian preference enables us to better understand the
body’s functioning and the effects between different biological processes and social
aspects in our daily lives. The two main terms to describe circadian preferences are
‘morningness’ and ‘eveningness’ (individuals are also more colloquially referred to as
‘larks’ or ‘owls’ according to whether the peak of their activity occurs during the day or
night), and each is represented by roughly 20% of the population. A third, intermediate
circadian preference also exists and is the most common (Adan et al. 2010). Although
these classifications are not ideal (the limitations are discussed in Chapter 2.2.2),
circadian preferences in the academic literature are often described according to these
definitions, and for simplicity and familiarization, the introduction here applies the same
definitions.

It is generally accepted that circadian preference is affected mainly by age (Adan et al.
2012; Duarte et al. 2014; Paine, Gander, and Travier 2006). Pre-school children are
inclined towards morningness, while teenagers tend to shift towards eveningness (Caci et
al. 2005; Randler, Bilger, and Diaz-Morales 2009). At around 17 to 20 years of age, the
circadian preferences usually revert to morningness (Diaz-Morales and Randler 2008;
Jankowski 2015; Randler and Truc 2014; Roenneberg et al. 2004). The likelihood of
being a morning circadian preference also increases with age (Jankowski 2015; Paine et

al. 2006; Taillard et al. 2004).



Significant differences also exist between sexes. Women are slightly more morning-
oriented than men (Adan et al. 2012; Adan and Natale 2002; Bailey and Silver 2014;
Dufty et al. 2011; Fabbian et al. 2016), although the difference appears to be rather small,
and some authors suggest the effect of latent variables (Randler 2007) or mention that
observations are based on insufficiently large data samples (Duffy et al. 2011). The
evening circadian preference is generally linked to unhealthy habits (Fabbian et al. 2016)
and thus greater susceptibility to a range of health problems, which includes diabetes and
psychological, neurological, respiratory and gastrointestinal disorders (Knutson and von
Schantz 2018; Merikanto et al. 2015). It also an indicator for depression, possibly
resulting from sleeping problems, which are exhibited more by evening types (Jankowski
2016; Levandovski et al. 2011a; Merikanto et al. 2013; Urrila et al. 2012).

In addition to the various determinants of sleep, which are mostly biological in nature, we
cannot ignore the links with social characteristics. A number of studies have linked the
circadian rhythm to psychological conditions and suicide. Evening types are more likely
to display psychological illnesses such as depression (Antypa et al. 2016; Gau et al. 2007;
Merikanto et al. 2013) and demonstrate greater suicidal ideation than morning types (Gau
et al. 2007). Evening types are also more impulsive, engage more frequently in suicidal
thoughts, and use more fatal suicide methods than morning types (Selvi et al. 2011).
Depression has been shown to play a mediating role in the relationship between circadian
preference and suicidal ideation (Park et al. 2018).

Research conducted on university students in Denmark (Aledavood, Lehmann, and
Saraméki 2018) suggests that evening types have larger personal networks than morning
types, and evening-oriented people have more central roles in their social networks.
However, some evidence indicates that the preference for eveningness in adolescents is
associated with lower social functioning (e.g., in closeness of friendships, intimate
relationships, engagement in social activities, etc.) (Lunsford-Avery, Kollins, and Mittal
2019). Sleep deprivation and poor sleep quality have also been linked to poorer socio-
emotional cognition and social functioning, regardless of the circadian preference (Beattie
et al. 2015). On a positive note, higher intelligence and performance also appear to be
related to eveningness (Randler 2017).

In relation to quality of life and well-being, morning types are more often inclined to
report higher levels of life satisfaction (Diaz-Morales et al. 2013; Jankowski 2015),
overall better mood (Jankowski 2015) and enhanced well-being (Howell et al. 2008;



Randler 2008), while evening types report disadvantageous characteristics in quality of
life (Tzischinsky and Shochat 2011).

Although the differences between circadian preference types are very interesting, the
drawback to this comparison is that it hardly encompasses all individuals. The most
optimistic estimates suggest that approximately 20% of the population inclines towards
morningness and an equal proportion inclines towards eveningness (Adan, Natale, and
Caci 2008; Tonetti, Fabbri, and Natale 2009). However, this distinction does not account
for approximately three-fifths of the population which does not exhibit these extremes in
sleep habits (the problems with categorisation are further elaborated Chapter 2.2.). Even
if intermediate types are more adaptable by having a certain flexibility in their sleeping
patterns, they still develop significant sleep debt triggered by social obligations such as
school and work, being forced to use an alarm clock instead of acting on their natural
circadian rhythms. The majority (70%) of the population in fact suffers from sleep debt
of up to one or even two hours (Roenneberg et al. 2012; Roenneberg, Wirz-Justice, and

Merrow 2003; Wittmann et al. 2006).

1.1.1. Social jetlag

Although much of the literature elaborates on the differences between circadian
preferences, some works (e.g., Evans, Kelley, and Kelley 2017b; Mathew et al. 2019)
suggest that these differences are in fact inequalities caused by the inconsistency between
biological and social rhythms. This inequality results in a “sleep debt” referred to as social
jetlag, named after a similar phenomenon induced by air travel, accumulated during
weekdays and often reflected in longer sleep times on free days (Roenneberg et al. 2012;
Wittmann et al. 2006). Unfortunately, social jetlag is not easy to recover from. Contrary
to the popular belief that this sleep debt accumulated throughout the working week can
be compensated for on the weekend, it takes four days to recover for every single hour of
sleep lost (Kitamura et al. 2016). Naturally, social jetlag is also more likely to occur
among certain groups of people. For example, women tend to score higher in social jetlag
than men (Komada et al. 2019). Several studies have shown that evening types (Adan et
al. 2012; Merikanto et al. 2017) and shift workers such as nurses (Roenneberg and
Merrow 2016) are more likely to experience social jetlag. Some evidence, however,
suggests that morning types also suffer from social jetlag (Roenneberg et al. 2013). Since

around 70% of the population suffers from at least some social jetlag, intermediate types



must therefore also be affected. Social jetlag generally relates to unhealthy behaviours
such as smoking or excessive coffee consumption (Gabud et al. 2015; Wittmann et al.
2006). People suffering from social jetlag also experience more health problems such as
obesity (Roenneberg et al. 2012), which might lead to diabetes, cardiovascular diseases
(Islam et al. 2018; Parsons et al. 2015; Wong et al. 2015) and depression (Levandovski et
al. 2011a). Negative consequences include short-term effects such as decreased academic
performance (Haraszti et al. 2014), impaired cognitive function (Panev et al. 2017), and
lowered feelings of well-being (Levandovski et al. 2011a); long-term effects are increased
risk of obesity (Roenneberg et al. 2012), chronic diseases linked to obesity (Koopman et
al. 2017) and cardiovascular diseases (Wong et al. 2015). Social jetlag may also increase
the risk of cancer (Borisenkov 2011; Fangyi Gu et al. 2017; VoPham et al. 2018) and
reduce life expectancy (Borisenkov 2011). Some evidence points to a possible reciprocal
relationship between social jetlag and quality of life, suggesting causality: in a study of
nursing students, a higher quality of life score was associated with lower social jetlag,
more positive emotional states, greater resilience and fewer depressive symptoms (Chang
and Jang 2019).

1.2. The social perspective of sleep

“How we sleep, when we sleep, where we sleep, what meanings we attribute to sleep,
who we sleep with, are all important socially, culturally and historically variable matters.
Sleep, like waking life, is woven into the very fabric of our everyday or every night lives,
and is socially managed, scheduled and institutionalised in various ways.” (Williams
2008:640)

The introduction to this dissertation has so far focused on the significance of sleep and its
relation to salient issues in societies around the world today. In summary, what signifies
the importance of sleep to individuals and society as a whole? This section, however,
aims to emphasize a detail that is not necessarily straightforward but central to the
dissertation, that sleep at its very core is social and is also affected by and affects various
social factors.

Alongside food, water and air, sleep is a fundamental biological requirement for human
life. These requirements are also socially driven, dictated by the environment and subject
to interpersonal and societal factors that also create variations in sleep behaviours and
practices. While the intrapersonal and interpersonal differences which affect sleep are

somewhat intuitive and point to age, sex, race/ethnicity and socioeconomic status, factors
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at the societal level involve globalization, technology and public policy (Grandner 2017).
Researchers suggest that sleep is an interdisciplinary topic which relates to all aspects of
our lives because the body’s internal clock will determine the difference between
happiness and depression, health and illness and even life and death (Kelley and Griffiths
2018). People generally spend one third of their lives sleeping and one third working. The
two are indisputably linked. For example, shift work at night heavily modifies sleep
patterns, with various social and health consequences (Pan et al. 2011; Rathore et al. 2012;
Schernhammer et al. 2011). Interestingly, amid a pandemic of sleep deprivation and
contrary to the general recommendations of the American Academy of Sleep Medicine
and the Sleep Research Society (Watson et al. 2015), modern-day work firmly reflects a
social climate of macho culture, where sleep is deemed for “wimps” (Williams 2008) and
shorter periods of sleep (five or six hours or even less) is an indicator of hard work and
utmost dedication to one’s work, especially among entrepreneurs, politicians and
presidential candidates. The 24-hour society has facilitated a dramatic increase in night
activity and consequently affected the sleep-wake cycle of both adults and children (Oka,
Suzuki, and Inoue 2008). Social factors such as family and work/school environments
and social interactions overall have an important roles in the daily sleep-wake rhythm,
sleep quality and feelings of well-being (Belisio, Louzada, and Azevedo 2010). Sleep also
plays a role in relationships: partners tend to sleep worse after conflicts (Hicks and
Diamond 2011) and are also more likely to end up in a conflict after a night of poor sleep.
Unsurprisingly, partners are also much less satisfied with the quality of the relationship
if either partner experiences poor sleep (Gordon and Chen 2014).

Sleep is also a subject suitable for analysis from a public health perspective as an applied
field whose emphasis is on a sociological perspective. In public health, it is even more
common to discuss sleep and related variables and the intertwined character of biomedical
and social spheres. One of the most popular topics discussed in relation to sleep is sleep
deprivation as a public health epidemic (National Sleep Foundation 2014) and sleep as an
overlooked and underestimated lifestyle factor and substantiated component of the human
immune system. If a person does not obtain sufficient good quality sleep, the person
weakens their immunity and elevates their risk for disease (Prather et al. 2015). While the
full economic impact of poor sleep is unknown, accounting for only medical care costs,
it is estimated that tens of billions of dollars are spent annually on medication and visits
to doctors and hospitals because of problems with sleep (Burgard and Ailshire 2009). In

addition to the cost to health, poor and insufficient sleep increases the risk of a costly
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mistake; for example, it is estimated that approximately 22% of traffic accidents are the
result of sleep deprivation (Garbarino et al. 2001). A strong correlation exists between
medical errors and sleep deprivation among resident medical doctors who work excessive
hours, including night shifts (Burgard and Ailshire 2009). Some of the most devastating
human health and environmental disasters have been partially attributed to fatigue-related
performance impairments (Colten and Altevogt 2006).

Although sleep is primarily a physiological process, it has a great impact on the social
aspects of life, and the relationship is bi-directional. Unfortunately, most of the emphasis
of research is on the biological layer of sleep, and the psychological and sociological
layers remain underestimated. An improved connection between all these spheres would
deepen our understanding of sleep and ultimately its effects on well-being and quality of

life (Gordon, Mendes, and Prather 2017).

1.3. The social significance of sleep

Modern life involves stress from many directions, and it can be a struggle for individuals
to achieve a balance in the time devoted to employment, family, social life and personal
care. People frequently choose to cut back on sleep instead of other activities (Kroese et
al. 2014) without realising the adverse consequences of chronic sleep deprivation, such
as increased risk of depression (Al-Abri 2015), poor health (Luyster et al. 2012), conflict
with partners (Wilson et al. 2017), and poor work performance (Chiang et al. 2014).
Inadequate sleep is associated with a wide range of overall detriments to social,
psychological and physical health (Lund et al. 2010) and generally less happiness and
optimism (Biber et al. 2021; Doolin et al. 2018; Lemola et al. 2013). In recent years,
lifestyles have seen significant change; for example, it is now more common to work
remotely (EUROSTAT 2021), permitting greater flexibility in both work and social
arrangements. Sleep, however, still ranks behind, considered more of a luxury instead of
a pillar of healthy lifestyles (Alvarez and Ayas 2004) despite its undeniable importance.
During sleep, the brain processes new information and the body removes toxins,
recuperates, re-energises and releases hormones and proteins (Adam 1980; Adam and
Oswald 1977). Healthy sleep routines also have a positive impact on physiology and
psychological well-being, which, in turn, also affects the social aspects of people’s lives.
The section above introduced the concept of circadian preferences and argued why using
this typology might not be ideal. The term social jetlag was also discussed as an inequality

phenomenon which is significantly more prevalent in the population regardless of the
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circadian preference typology. The critical importance of sleep was highlighted in relation
to most frequently discussed topics that all have sleep, social aspects of life and quality
of life in common. The sections below introduce and briefly discuss three thematic areas:

daylight saving time (DST), the Covid-19 pandemic and Generation Z.

1.3.1. Daylight saving time (DST)

The first country to introduce DST was Germany in 1916 in an effort to reduce energy
costs during World War I. Much has changed, however, and recent studies question the
effectiveness of DST (Kellogg and Wolff 2008; Kotchen and Grant 2011; Shaffer 2019).
While the number of countries which change the clock in summer has decreased over the
century, around 40% of countries still follow this practice. Until quite recently, few
studies have investigated the impact of DST on health and well-being. Evidence now
indicates that any change to the clock in summer is harmful to well-being, life satisfaction
and mood (Kountouris and Remoundou 2014) and linked to work-related injuries (Barnes
and Wagner 2009; Lahti et al. 2011) and traffic accidents (Coate and Markowitz 2004;
Huang and Levinson 2010; Lahti et al. 2010; Varughese and Allen 2001). Alarmingly,
DST in spring causes an increase in suicide rates (Lindenberger, Ackermann, and
Parzeller 2019). A growing body of literature also shows that any change to the clock,
even if only by one hour, disturbs the human circadian rhythm and renders it impossible
for individuals to adapt to long-term bi-annual changes (Allebrandt et al. 2014;
Kantermann et al. 2007), causing inconvenience to some but having serious consequences
for others (Manfredini et al. 2018). This is especially significant, because strong links
have been found between sleep and all the above-mentioned factors, leading to difficulties
such as reluctance to engage in social life. Specifically, scientific evidence exists for poor
sleep triggering loneliness and social rejection (Ben Simon and Walker 2018) and poor
mood being likely to affect social relationships.

One economic study applied a quasi-experimental design to challenge DST by calculating
the potential of a population which obtains an extra one hour of sleep. The study found
that hospitals would have significantly fewer admissions and that work productivity
would be boosted (Jin and Ziebarth 2020). As already mentioned above, any cost-saving
benefits DST may have had no longer appear to be significant. For several years now,
agreements on cancelling DST and unifying time across Europe have been reached, but

none have been established because of a lack of consensus on which time to keep.



1.3.2. Covid-19 pandemic

Modern life has accelerated everything: production, fashion, communications, food, and
so on. Although some aspects of life are much more convenient, a rushed lifestyle is now
also the norm. The recent Covid-19 pandemic, however, drew great attention towards
lifestyles and the knowledge and realisation that overall well-being is linked to lifestyle
(Caroppo et al. 2021). The most effective prevention and treatment of Covid-19 was
supportive care involving a healthy diet, reasonable level of physical activity, good
mental state and sufficient, good quality sleep (Balanza—Martinez et al. 2020). This
observation also applies to many other diseases, for example the common cold (Prather
etal. 2015).

Life as it once was changed with the Covid-19 pandemic. Suddenly more time was
available to dedicate towards different ways of living, although not everyone may have
used the opportunity to introduce positive changes. People who already exercised and ate
healthy food put more time and effort into those activities, but others who had hardly ever
done any physical activity stopped completely and succumbed to eating out of boredom
(Caroppo et al. 2021). On average, the general population reported reduced physical
activity and poorer eating habits during full restrictions and home confinement, being
unable to compensate for the significant increase in time spent in sedentary activities
(Caroppo et al. 2021; Di Renzo et al. 2020). Significant changes or the complete loss of
daily routines alongside changes in work and family dynamics also affected sleep and
degraded sleep quality (Kocevska et al. 2020; Targa et al. 2021). In some cases, social
jetlag dropped significantly (Leone, Sigman, and Golombek 2020; Sinha, Pande, and
Sinha 2020) because sleep duration increased (Blume, Schmidt, and Cajochen 2020;
Cellini et al. 2020; Di Renzo et al. 2020), likely as a result of spending more time at home
and having more time for sleep on both workdays and weekends, leading to a more
consistent sleep routine. In other cases, people exhibited higher social jetlag, mainly
adolescents, women and persons with poorer overall sleep quality (Blume et al. 2020;
Cellini et al. 2020; Leone et al. 2020; Sinha et al. 2020), possibly as a consequence of
excessive screen time and mental distress (Majumdar, Biswas, and Sahu 2020).
Although many of the changes to sleep patterns were beneficial, the results of these
changes were mixed, some being positive, such as longer sleep duration and lower social
jetlag, others being clearly harmful, such as decrease in sleep quality, especially since

sleep quality is by far the strongest predictor of quality of life among all the factors



involved in sleep (Jean-Louis, Kripke, and Ancoli-Israel 2000; Ritsner et al. 2004;
Zeitlhofer 2000). Quality of sleep also correlates with life satisfaction (Blackwell et al.
2020; Duong 2021; Ness and Saksvik-Lehouillier 2018; Zhi et al. 2016) and physical and
mental well-being (Bates et al. 2002; Chaput et al. 2020; Fuligni and Hardway 2006), all
which were reduced along with quality of life during pandemic lockdowns (Choi et al.
2021; de Vries, Horstmann, and Mussel 2022; Yang and Ma 2020).

Restriction of lifestyles under emergency measures for the Covid-19 pandemic was
temporary, however. This is evident from estimates of home office use in the Czech
population: about 4-8% of employees were already partially working remotely before the
Covid-19 outbreak, increasing to around 11% during the pandemic (Kyzlinkova,
Veverkova, and Vychova H. 2020). Although no reliable statistics are currently available
on remote working post-lockdowns, it is a reasonable assumption that most people
returned to working in offices after emergency measures were lifted. Regardless of our
positive or negative perceptions of the impact of Covid-19 pandemic measures on sleep
(and other aspects of lifestyle), those effects are likely to have diminished in significance
since that time. However, to verify that hypothesis, we will need to collect data for some

years in the aftermath.

1.3.3. Generation Z

People popularly referred to as ‘Generation Z’ provide a good and timely example of the
importance of sleep and its effects on overall well-being. Generation Z, or people born
from 1997 onwards (Dimock 2019), are often described as analytical, pragmatic,
authentic and also open and understanding (Francis and Hoefel 2018). People of
Generation Z were raised in a world of advanced technology, as “digital natives”, which
resulted in behaviours, attitudes and lifestyles dramatically different from previous
generations (Dimock 2019). This generation, especially among university educated
people, also has an unfortunate darker side, characterized by a high incidence of anxiety,
stress and depression (Batra et al. 2021; Gusman et al. 2021; Rogowska, Kusnierz, and
Bokszczanin 2020; Ulrich et al. 2021), poor sleep quality (Batra et al. 2021; Benham
2020; Ellakany et al. 2022; Lukowski et al. 2022; Oswalt and Wyatt 2014; Ulrich et al.
2021; Yang et al. 2003) and sleep deficiency (Carskadon et al. 2012; Lund et al. 2010;
Medeiros et al. 2001; Taylor and Bramoweth 2010; Tsai and Li 2004). Although
insufficient evidence exists regarding the protective value of sleep in this particular age

group, regular, sufficient and good quality sleep is generally linked to well-being and
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satisfaction with life in many other population groups (Blackwell et al. 2020; Chaput et
al. 2020; Duong 2021; Ness and Saksvik-Lehouillier 2018). It is probable that the
relationship between stress and sleep is reciprocal: the “Sunday Scaries” is a term
prevalent among one-third of Generation Z. This colloquialism describes the difficulty of
falling asleep on Sunday nights compared to other nights of the week due to worries over
work (American Academy of Sleep Medicine 2022). It is alarming that a generation of
people now in their twenties, who are either studying at university to prepare for future
employment or who are employed and working hard for a living and facing crises in
housing, economics and the environment are entering adult life and a labour market
already burdened with mental health problems and poor lifestyles (including poor sleep
habits): this generation of people can anticipate lower levels of life satisfaction, well-

being and overall quality of life.

1.4. The Czech context and its contribution to the general
discussion

This section elaborates only on the existing sleep research performed on the Czech
population to clarify the dissertation’s contribution to knowledge in this context and its
input to the general discussion while also highlighting the link between sleep and quality
of life.

An interesting study explored exclusively the geographic occurrence of circadian
preferences in the Czech population (and their characteristics, e.g., age, gender, pet
ownership, etc.); the authors concluded that Standard Time is a more reasonable choice
than DST for Czechia and neighbouring geographic regions (Sladek et al. 2020).

Some research exclusively studies sleep or investigates sleep as an aspect of health. An
example is a World Health Organization collaborative cross-sectional study, currently
being conducted in 47 countries across Europe and North America — Health Behaviour in
School-aged Children (HBSC) (WHO 2022). The most recent results from this adolescent
survey (Gariepy et al. 2020) indicate a significant discrepancy between school and non-
school days: adolescents typically sleep less on school days (8 hours and 13 minutes on
average in the CR) and more on non-school days (9 hours and 38 minutes on average in
the CR). Older adolescents sleep for shorter periods and also have higher social jetlag
than younger adolescents, suggesting that this group requires more sleep than they
actually obtain. The study has also investigated sleep duration, timing and consistency in

over 165,000 adolescents from 24 primarily European countries. From this sample of

11



adolescents, 15,432 were from the Czech Republic. Sleep duration ranged from 7 hours
47 minutes to 9 hours 7 minutes on school days and 9 hours 31 minutes to 10 hours 22
minutes on non-school days. A considerably smaller proportion of the students obtained
the recommended sleep duration on school days (32—86%) than students on non-school
days (range 79-92%). An interesting secondary result of the study hints at a link between
lower SES and shorter sleep duration.

The Institute of Health Information and Statistics of the Czech Republic (Ustav
zdravotnickych informaci a statistiky CR) (Rodriguez 2020) has stated that an increasing
number of Czechs are suffering from sleep disorders caused by both physical problems
and psychological conditions such as stress. Since 2008, the number of people seeking
professional help has doubled. These data come from the pre-pandemic year 2018 and
reflect only the reported official numbers of people who have decided to seek help; the
number of people with sleeping disorders in the CR is likely to be even higher, however.
As final examples, the National Institute of Mental Health (Narodni ustav dusevniho
zdravi) 1s a reference research institution for mental health in the Czech Republic. A
research centre for sleep and chronobiology is also currently working on an extensive
study of the impact of Covid-19 on sleep. Preliminary results (NUDZ 2022) suggest
widespread insomnia (60% of respondents) lasting for months and even years, a condition
which can adversely affect the overall long-term quality of life.

Although some research streams are already studying sleep in the context of quality of
life in the Czech Republic, certain knowledge gaps still need to be addressed. First, the
sample populations studied are usually very specific (children, adolescents, or people
suffering from the effects of Covid-19). Second, the research aims are more descriptive
in character and do not address informed discussion of the effects of sleep and various

aspects of sleep on quality of life. Much is still to be learned.

2. Introduction to articles

This dissertation offers an alternative to conventional studies in social sciences,
specifically sociology. While it might not be entirely clear at the beginning of the
introduction to the dissertation subject that sleep has a sociological component, the social
effects and consequences of sleep should be apparent at this point. After this general
introduction, I provide the introduction to the main part of this dissertation: introduction

to articles.

12



The structure of this section is as follows: the research questions central to the subject,
the data used for the research, and the sleep measurement tools for analysis are presented
in detail. The body of the dissertation contains three chapters which explore the research
questions from different perspectives. Chapter 3 discusses the effects of sleep and changes
over time on quality of life; Chapter 4 examines the work and family context in relation
to social jetlag; Chapter 5 discusses family background as a factor in sleep and compares
the difference in sleep in parents with children of specific ages and people who are
childless. The final part of the dissertation provides a summary and detailed analysis of
the obtained results. An examination of the research limitations and recommendations
beyond the typical journal length is presented. I also reflect on the lessons learned

throughout my PhD research. Finally, I conclude the dissertation.

2.1. Research question

The dissertation introduces the subject of sleep and its relevance to social sciences,

especially from the perspective of well-being and overall quality of life. From the

literature review, a number of focal points and hypotheses arise in relation to a commonly
proposed research question: How is sleep associated with quality of life among Czechs?

As my research progressed over the years, I decided to break this research question into

more concrete, separate concepts, which then became central to each of the academic

articles included in this dissertation:

1. What are the long-term effects on quality of life of changes in sleep duration, sleep
quality and the time of day when individuals sleep? (Chapter 3: Better Sleep, Better
Life? Testing the Role of Sleep in Quality of Life)

2. What is the link between the magnitude of social jetlag and factors related to
occupational type and specific family obligations? (Chapter 4: Social Jetlag: Work
and Family Correlates)

3. Do sleep duration on workdays and free days and social jetlag differ between parents
and childless people? (Chapter 5: Sleep Practices among Parents and Childless
Individuals)

Even though the original question is rather general and broad, I am confident that the

dissertation’s conclusions will provide at least partial answers and some interesting

incentives for future research in this area.
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2.2. Data and methods

The dissertation draws conclusions using quantitative methods. The three academic
studies corresponding to three chapters of the dissertation applied CHPS, which is a
survey of the Czech population. Each study demonstrates a different statistical technique:
mixed, multilevel repeated measurement models with random intercepts (Chapter 3),
multilevel mixed-effects models (Chapter 4), and propensity score matching (Chapter 5).
Although the techniques differ, the measurement methods and data were the same and are

discussed below.

2.2.1. Data

Because the data used in the research are also described separately in each article, I only
briefly summarise the CHPS here. The CHPS is a sample survey dating back to 2015.
Since then, the survey has repeatedly (annually) interviewed a random sample of Czech
households in Czechia. The numbers of participating households for each successive year
are as follows: 5,159 (2015), 4,147 (2016), 3,616 (2017), 1,609 (2018), 1,533 (2019), and
1,311 (2020). The first four waves (2015-2018) were full surveys consisting of inter-
disciplinary methods applied from sociology, economics and political science. The fifth
wave (2019) was conducted under a different project which studied the cumulative effects
of social disadvantage on health and the quality of life. While also full in scope, its aim
was to connect the Institute of Sociology and Institute of Physiology of the Czech
Academy of Sciences and to combine their research to obtain both sociological and
epidemiological data. The sociological data was collected using questionnaires. The
epidemiological component involved venous blood sampling of approximately 2,000
respondents from the original survey, with the aim of measuring various biomarkers. The
last two surveys (2019 and 2020), were short versions of the previous waves since the
overall objective had changed, in which CHPS respondents were incorporated into the
national Covid-19 antibody testing programme. Since then, no follow-up waves of the
CHPS survey have been conducted, although new data collection is scheduled for 2023
and should start where the previous investigation finished. Data on sleep variables were

obtained in the CHPS in waves 4—6 (2018-2020).

2.2.2. Measurement methods

The data used in all three articles presented in this dissertation (Chapters 3, 4 and 5) were

taken from the same panel survey; the measurement methods for processing sleep
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variables were also the same. For clarity, because the specific measurement methods are
already thoroughly described in each article, only a brief summary of the Munich
Chronotype Questionnaire (MCTQ) is given here. The 17-item MCTQ was developed by
Roenneberg, Wirz-Justice and Merrow (2003). It measures parameters such as sleep
duration, sleep timing (circadian preference) and the misalignment between biological
and social rhythms (social jetlag), but it also includes optional modules, for example, on
the effects of light exposure, etc. Determining circadian preference requires calculating
the sleep midpoint on workdays and correction for oversleeping on free days. The
resulting differences between the midsleep times on free days and workdays describes the
degree of social jetlag (Roenneberg et al. 2012). The MCTQ has its benefits and
limitations. One of its most important features is providing discrete information about
free days and workdays. The resulting variables are also continuous, not categorical, as
with other measurement questionnaire tools. The MCTQ therefore generally follows a
normal distribution similar to any other population characteristic (such as height or
weight), with very few extremes. No precise cut-off points are provided. If these are
required, working with medians, quartiles or deciles is recommended (Roenneberg et al.
2015). Interestingly, circadian preferences were first described in 1885 by Gowers, who
classified patients into three groups identical to the morning, evening and intermediate
types described today. Later studies, however, suggested that circadian preferences
should not simply form three distinct categories but be described as a spectrum (Hofstra
and de Weerd 2008). Depending on the research question, the advantage (or
disadvantage) of the MCTQ is that it measures only the existing condition, not personal
preferences. If a person is an evening type yet follows the morning type schedule, the
MCTQ is capable of determining only the actual timing. If measurements of preferences
are required, alternative measurement tools must be used. This main limitation is
comparable to the limitations in any other subjective measurement methods. It should be
noted that although the measurements obtained with devices such as smart watches or
rings and mobile phones or in a laboratory environment might be objective and seem
ideal, they also have certain limitations. I elaborate on this further at the very end of the

thesis in the Limitations section.

A brief overview of alternative methods often applied to measure various sleep variables
is also relevant at this point. Apart from the MCTQ, the Morningness—Eveningness
Questionnaire (MEQ) developed by Horne and Ostberg in 1976 (Horne and Ostberg

1977) is also designed to assess morningness and eveningness. The MEQ uses 19
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questions, and in contrast to the MCTQ, it measures personal preferences, not precise
times, and produces a score on a morningness—eveningness scale which places the
respondent into one of the groups (morning, evening or intermediate type). The MEQ has
also been adapted to measure circadian preferences in children and adolescents (MESC).
Many other measurement tools for sleep, circadian preference and social jetlag are
commonly used. The Composite Scale of Morningness (CSM) or Lark—Owl circadian
preference indicators, however, are not so widely used. Another option is to use, for
example, experimental conditions to measure the effect of complete darkness on the
circadian rhythm and overall sleep activity. This experiment requires months to complete,
and besides being lengthy and expensive to perform, it requires a suitable environment
which involves participants and researchers spending the entire time in a cave in complete
darkness. Another option is to draw blood and measure biomarkers (e.g., melatonin and

cortisol) (Zerbini and Merrow 2017).
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3. Better sleep, better life? Testing the role of sleep in
quality of life

Abstract

Previous research has shown that sleep deprivation, low quality sleep or inconvenient
sleeping times are associated with lower quality of life. However, research of the
longitudinal effects of sleep on quality of life is scarce. Hence, we know very little about
the long-term effect of changes in sleep duration, sleep quality and the time when
individuals sleep on quality of life. Using longitudinal data from three waves of the Czech
Household Panel Study (2018-2020) containing responses from up to 4,523 respondents
in up to 2,155 households, the study examines the effect of changes in sleep duration,
sleep quality and social jetlag on satisfaction with life, happiness, work stress, subjective
health and wellbeing. Although sleep duration and timing are important, panel analyses
reveal that sleep quality is the strongest predictor of all sleep variables in explaining both
within-person and between-person differences in quality of life indicators.

Keywords: sleep, social jetlag, wellbeing, health, happiness
Introduction

Previous research has shown that sleeping patterns are related to quality of life (QoL) and
that key aspects are the time when individuals sleep, sleep duration and sleep quality.
People who obtain sufficient high-quality sleep at proper times were found to have better
general health [1] and overall quality of life [2]. By contrast, individuals who sleep too
much [2] or sleep poorly [3] exhibit diminished quality of life. Despite previous research
on QoL and sleep being substantial, they often lack in depth and scope and we know little
about the effects of these three aspects of sleep on QoL and the development of their
influence over time, which are significant considerations. Using three waves of the Czech
Household Panel Study data, the present study contributes to the literature by examining
the effect of sleep duration, sleep quality and social jetlag on five QoL indicators and

exploring the trends in time.

Quality of life definition
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Originally, high QoL was perceived as a lack of stress, but the idea evolved into a
multidimensional concept which emphasizes the subjectivity of experience, function and
wellbeing and encompasses the physical, psychological and social domains of life [4].
QoL is an interplay between the perception of an internal state, such as the experience of
happiness or feeling of good health or satisfaction, and external events in the surrounding
environment, which may include family and career [5].

The model in the present study was built according to the theoretical model of QoL by
Ventegodt et al. [6]. The model comprises various parameters grouped into three
complementary categories, each being concerned with an aspect of good life: subjective,
existential and objective. The above-mentioned authors incorporated notions of QoL into
an integrative quality-of-life (IQOL) theory. We base our analysis on the subjective
component of this all-embracing theory, which includes the following parameters:
wellbeing, satisfaction with life, happiness and meaning in life (Fig 1).

Fig 1. Subjective quality of life according to integrative quality-of-life (IQOL) theory.

Life .I".
Satisfaction
/ _ .". Work
l-. Happiness | | satisfaction
— Subjective

Quality of Life

f Subjective
| Wellbeing | Health

Note: Modified model of S-Qr;:n Ventegodt et al. (2003:1032) integrative quality-of-life
theory. The indicators for the five dimensions of quality of life refer to the indicators used
in the Czech Household Panel Survey.

These IQOL parameters are intertwined and crucial factors in describing QoL [4]. For
instance, subjective wellbeing might be characterized as an emotional response and
evaluation of satisfaction with life [7] which includes both cognitive judgments and

affective reactions [4]. Since wellbeing captures a person’s emotional state and touches
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on their mental state, our interpretation regards these states as complementary to
subjective health, which more straightforwardly encompasses physical aspects. While
happiness could be described as a person’s current positive emotional condition [8],
satisfaction with life represents a stable assessment of general feelings about life and
indicates a long-term attitude [8]. Work also forms an important part of life, contributing
to its meaning [6]. Although work can be exciting and satisfying, it may also be a cause
of stress. Work stress refers to a negative psychological state which may involve
numerous conditions in the working environment and consists of an interplay of
cognitive, affective and physiological reactions functioning as stressors [9]. Stress causes
the anatomic nervous system to release the hormone cortisol, which commonly aids in
regulating sleep cycles. At elevated levels, however, cortisol results in sleep disturbances
and insomnia [10]. Insufficient, excess, poor or otherwise impaired sleep, especially in
the long-term, is concerning since it may result in severe physical, mental and social

consequences in quality of life.

Previous research

Quality of life and its relationship to sleep

According to Repair and Restoration theory (RRT), sufficient sleep rewards us with
restoration and repair that no other physiological process is able to achieve [11]. After a
good night’s sleep, individuals feel mentally sharp and rested. Research on body
functioning also suggests that muscle repair, tissue growth and many other essential
processes occur primarily during sleep [12], thereby affecting wellbeing and QoL. By
contrast, insufficient sleep and accumulated sleep debt impairs mental function [13] and
leads to health problems, including depression [14], obesity [15], diabetes and
cardiovascular disease [16], increases the risk of cancer and reduces life expectancy [17].
IQOL and RRT theories and strong empirical evidence indicate that sleep affects QoL.
Not only that sleep, in theory, restores the body and elevates the mind, studies have
confirmed that sleep predicts quality of life, not the opposite [18,19]. Previous research
suggests three aspects of sleep are related to QoL: sleep duration, sleep quality and social
jetlag.

Sleep duration

Sleep duration is a reliable predictor of wellbeing [18] and affects QoL. A systematic

review and meta-analysis by Cappuccio et al. [20] found that both too short and too long
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periods of sleep lead to elevated mortality. There is, however, no agreement in the

literature on what is normal, short or long sleep duration, each study used different cut-

off points. This is also a reason why our study relates only to relative time spent sleeping
(less or more hours in comparison to other respondents).. A longitudinal study of 1,601

Swiss and Norwegian adolescents concluded that longer sleep duration is associated with
higher levels of wellbeing [18]. In another study of adolescents (n = 4,582), shorter sleep
duration was related to a lower level of happiness [21]. Ness and Saksvik-Lehouillier [22]
surveyed 474 Norwegian university students and concluded that longer average sleep
duration is associated with greater life satisfaction.

However, some studies, such as a two-decade old experiment involving 75 university
students who maintained sleep logs for three seven-day periods over three months and
subsequently took part in a survey [23], claim that sleep quantity does not contribute to
wellbeing. Two recent studies drawing on the German Socio-Economic Panel separately
investigated sleep duration on workdays and weekends: Pagan [24] observed a sample of
105,340 individuals with disabilities for six years (2008—2013) and concluded that longer
sleep duration on workdays increases life satisfaction. Piper [25] explored a sample of
68,782 individuals from the same panel data (2008-2012) and found that life satisfaction
increases with longer sleep duration during workdays but not on weekends. In a study of
547 university students, Onder [26] found no correlation between sleep duration and
happiness. However, the reliability of these conclusions is debatable since they were both
based on small student samples, and the Turkish study involved mainly women (80.4 %).
Similarly, a longitudinal two-year study of 1139 Chinese university students indicated
that sleep duration does not predict QoL [27]. Besides sleep duration, sleep quality is
also related to wellbeing [1,22,23] and overall QoL [28-30].

Sleep quality

Although sleep quality is often considered affecting QoL more than sleep duration, they
are not usually investigated together, the focus being solely on sleep quality. One notable
example used a representative Austrian sample of 1,049 people and showed the
significance of the relationship between sleep quality and QoL [30]. Research based on
representative samples is scarce, and studies have principally involved student samples
or patients.

Poorer sleep was found to be associated with adverse effects and significantly lower levels
of happiness [21] and life satisfaction among Norwegian [22] and Korean students [19].

The above-mentioned small-scale experiment by[23] on college students in the US
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revealed no effect of sleep quantity on QoL but found sleep quality to be a strong and
consistent long-term predictor of QoL. In an experiment on the interaction of sleep with
campus residence and its effect on wellbeing, the authors of a Chinese study of university
students concluded that overall sleep quality deteriorated over time and that sleep had no
significant effect on QoL [27]. Students are often used in experiments for their
accessibility, but the general applicability of the results of studies on these samples is
limited. Students are young, do not work in full-time employment, and their physiological
and life characteristics differ from the general population. Other studies often use specific
populations such as patients, the elderly or workers in certain heavy industries.

In a study of a specific adult and mostly male population of 145 patients diagnosed with
schizophrenia, the conclusions resembled other reports in that poor sleepers tend to report
lower QoL [29]. A longitudinal two-year Australian study of a sample of 93 adults with
autism similarly concluded that poor sleep quality predicted poor QoL [31]. Jean-Louis
et al. [1] collected sleep data on 273 adult San Diego residents (aged 40—-64 years); their
investigation revealed that self-perceived sleep quality is associated with wellbeing.
Another cross-sectional study researched 435 female shift-working nurses in Taiwan and
also concluded that poor sleep quality in the sample resulted in poorer life quality [28].
Disrupted sleep and therefore low-quality sleep, was also found to decrease QoL and
increase work stress in a sample of 35,932 Korean workers [10].

Social jetlag

Previous studies have shown that sleep duration and sleep quality are crucial variables in
predicting QoL. However, the time when individuals sleep is often overlooked. People
must adjust the time when they sleep to social arrangements which do not often agree
with their intrinsic preferences. This misalignment between our social and internal
biological rhythms leads to social jetlag, which has previously been found to relate to
QoL [32,33]. The relationship between social jetlag and QoL is understudied, and the
results of studies are inconsistent. Only two small-scale studies have been conducted on
student samples, finding no link between social jetlag and QoL [26,34]. Other studies
have reported a negative correlation between social jetlag and QoL [35].

Summary of previous research

With the exception of some studies which used longitudinal data [18,23-25,31,34], the
majority of studies are cross-sectional [e.g., 22,33,36] and hence, a deficit in longitudinal
panel studies exists. Only two studies exploring the effect of sleep variables on the quality

of life are nationally representative [25,30], while the remainder of studies were
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conducted on either a few dozen [23] or few hundred [e.g., 1,22,37] individuals and
mainly examined specific populations, such as adolescents [19,21,34], university students
[e.g., 19,21,22,37], people with disabilities [24], people with autism [31] or patients
diagnosed with schizophrenia [29]. Although Lau et al. [27] concluded that social jetlag
predicted QoL, caution is required in interpreting their results. Their claim that social
jetlag is reflected in perceived poorer sleep and impaired wellbeing is problematic, and
their results are therefore debatable. The only accepted method of measuring social jetlag
is the computation model developed by Roenneberg et al. [38]. Even though some studies
have explored two aspects of sleep, for example, sleep duration and sleep quality [e.g.,
21-23], or sleep duration and social jetlag [26], none have incorporated all three aspects
(sleep duration, sleep quality, social jetlag), and hence, we have insufficient knowledge
of the relative importance of the three most important sleep characteristics on QoL.
Based on the IQOL and RRT theories and the previous literature and considering the
analytical methods allowing us to observe relative in-between and within differences, we
formulated the following hypotheses on the role of sleep in QoL:

HI1A. Individuals with on average longer sleep duration have higher levels of QoL than
individuals with shorter sleep duration.

H1B. Increases in sleep duration over time are related to higher levels of QoL.

H2A. Individuals with on average higher sleep quality have higher levels of QoL than
individuals with lower sleep quality

H2B. Improvements in sleep quality over time are related to higher levels of QoL.

H3A. Individuals with on average lower social jetlag levels have higher levels of QoL
than individuals with higher social jetlag.

H3B. Decreases in social jetlag over time are related to higher levels of QoL.

Data and methods

Study design and participants

The analyses used data from the Czech Household Panel Survey (CHPS) which focuses
on mapping the living conditions and describing the dynamics of change among both
Czech households and individuals in the long-term perspective [39]. These data were
collected annually from 2015 until 2020, typically between the end of June and the end
of October. A two-stage stratified random sampling method was applied and the design

effects were further mitigated by the use of a large number of small primary sampling
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units. The original sampling frame from the very first data collection consisted of the
Register of Census Districts and Buildings which had been transformed into an address
database. Since the target population was the non-institutionalized population of the
Czech Republic, all members of the sampled households were interviewed. In each of the
following waves, the same members of the same households participating in the preceding
wave were approached (e.g., in wave three in 2017, only participants from wave two were
approached). The data are nationally representative of the adult population in CR. The
retention rate of households between the first and sixth waves of data collection was 21.6
% on average, and the retention rate of individuals was 20.6 %. All information regarding
data collection including survey design is available in the Czech Social Science Data
Archive [39].

A total of 5,132 paper-and-pencil self-administered questionnaires (SAQ) incorporating
the key variables were collected from Czech adults in 2018, 2,046 in 2019, and 2,161
questionnaires in 2020. The final dataset contained responses from up to 4,523
respondents in up to 2,155 households. The significant drop in the sample between 2018
and 2019 was caused by the blood draw requirement. Sleep variables were included into
the questionnaires during the waves 4-6 (2018-2020) due to the collaboration between
Institute of Sociology and Institute of Physiology of the Czech Academy of Sciences at
that time. They were measured according to the Munich Chronotype Questionnaire
(MCTQ): some were measured, and some were computed (for more information on used
variables, see the section Measures down below). Written informed consent was obtained
from all respondents. The study followed the principles of the Declaration of Helsinki and
was approved by Ethics Committee of the Institute for Clinical and Experimental
Medicine and Thomayer Hospital in Prague (study number G-16—05-02).

The data from the CHPS are widely used by researchers for secondary data analysis: for
instance, studies are focusing on certain aspects of sleep, specifically circadian preference
assessment [40] and social jetlag in the work-family context [41], other studies explore
the division of housework and relative resources [42] partnership trajectories [43],

mechanisms of the reproduction of homeownership [44], voter turnout [45].

Measures
We investigated the effect of sleep on the five dependent variables which describe QoL:
life satisfaction, wellbeing, happiness, subjective health and work stress. At all points in

time, life satisfaction was measured with responses to the question “All things
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considered, how satisfied are you with your life as a whole?”” The response options were
scaled from zero to ten, zero indicating “extremely dissatisfied” and ten indicating
“extremely satisfied”. Many other studies have used the same items to measure life
satisfaction [e.g., 46,47].

Wellbeing was calculated as an average of three items to measure how often over the last
two weeks respondents “have been cheerful and in good spirits”; “have felt calm and
relaxed”; “have been active and vigorous”. The six response options with scores from one

b AN1Y b 1Y

to six were “at no time”, “some of the time”, “less than half of the time”, “more than half
of the time”, “most of the time”, “all of the time”. The resultant reliability estimates are
acceptable (a1 =.811; a2 =.828 az =.830; au = .841 ars = .825). The scale was computed
as a sum of means also ranging from one to six. The same items were measured during
two out of three analysed years of data collection in 2018 and 2019 and have also been
used to measure wellbeing in other studies [e.g., 48].

Perceived happiness was measured with the question “Taking all things together, how
happy would you say you are?”. The respondents were asked to answer on a scale of zero
to ten, zero indicating “extremely unhappy” and ten indicating “extremely happy”. The
same items were measured during two out of three analysed years of data collection in
2018 and 2019 and have also been used to measure happiness in other studies [e.g., 47,49].
Respondents rated their subjective health according to the question “In general, would
you say your health is...?” on a five-point scale of “poor”, “fair”, “good”, “very good”
and “excellent”. The same items were measured during two out of three analysed years
of data collection in 2018 and 2019 and have also been used to measure subjective health
in other studies [e.g., 47,49].

The respondents’ perceived work stress was calculated according to the proportion of
affirmative answers to the question “Have the following circumstances in your current
job caused you excess worry or stress in the past 12 months?”” according to the following
items: “threat of layoffs or losing the job”; “workplace safety, accidents, or injuries on
the job”; too many demands or too many working hours at work.” The response options
were “yes” or “no”. The same items were measured during one wave (2018) during the
reference period. The questions are proxies inspired by the European Working Conditions
Surveys (EWCS).

In addition to the dependent variables, three facets of sleep were measured. Specifically,
we assessed the average sleep duration, perceived sleep quality, and social jetlag. Sleep

duration was calculated as the average of answers to questions regarding the time when
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respondents usually fell asleep and woke up on free days and when they usually fell asleep
and woke up on workdays. The same items were measured during the complete analyzed
period: wave 4 (2018), wave 5 (2019) and wave 6 (2020) of data collection and have also
been used to measure sleep quality in other studies [e.g., 33,40].

Perceived quality of sleep was measured with the question “How would you rate the
quality of your sleep?” according to a four-point Likert scale for the response options
“very bad”, “bad”, “good” and “very good”. The same items were measured during the
complete analyzed period: wave 4 (2018), wave 5 (2019) and wave 6 (2020) of data
collection and have also been used to measure sleep quality in other studies [e.g., 50,51].
Social jetlag was calculated according to a MCTQ [52] as the difference between the
mid-sleep time on free days and workdays. The resultant values were converted into
numeric variables which represented the hours. The results were interpreted as follows:
zero indicated no sleep debt during workdays or free days, and any values above zero
indicated an accumulation of sleep debt. The same items were available during the
complete analyzed period: wave 4 (2018), wave 5 (2019) and wave 6 (2020) of data
collection and have also been used to measure social jetlag in other studies [e.g.,
14,33,34].

Data on age, gender, highest level of education attained (basic and secondary vocational,
secondary with maturita, tertiary education), net household income' (1 = up to CZK
22,999, 2 = CZK 23,000 to 29,999, 3 = CZK 30,000 to 34,999, 4 = CZK 35,000 to 39,999,
5 =CZK 50,000 to 74,999, 6 = more than CZK 75,000), number of children below the
age of five in the household, and economic status were also collected and controlled for
(45.80 % employed, 6.20 % self-employed, 2.90 % unemployed, 8.88 % students, 33.07
% retired, and 3.14 % on maternity leave). The descriptive statistics for all variables used

in our analyses is reported in Table 1.

Table 1. Descriptive statistics of used variables.

Number of Mean Std. Min Max
respondents Dev.
Gender (2018, 2019, 2020) 4,523 1.58  0.49 1 2
Education (2018, 2019, 2020) 4,523 1.95 0.76 1 3
Age (2018, 2019, 2020) 4,523 51.93 16.766 18 96
Household income (2018, 2019, 2020) 4,523 379 1.78 1 6
Economic status (2018, 2019, 2020) 4,523 1.79 1.92 0 5

1 Net household income is stated in Czech Crowns (CZK). For illustration, according to the European Union — Statistics on Income and Living Conditions
(EU-SILC), the average monthly net income of a Czech household reached CZK 17.5 thousand per person in 2019 [61]. The net household income
categories used in this article can be roughly converted to USD as it follows: 1 =up to 918 USD,2=918t0 1,197 USD, 3=1,198 to 1,396 USD, 4 =1,397
to 1,596 USD, 5= 1,597 to0 2,993 USD, 6 = more than 2,994 USD.
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Social jetlag (2018, 2019, 2020) 4,523 0.87  0.87 0 5283
Sleep duration (2018, 2019, 2020) 4,523 748 112 3.5 13.48
Quality of sleep (2018, 2019, 2020) 4,523 3.00 0.68 1 4
Children below the age of 5 (2018,2020) 4,523 0.18  0.47 0 2
Life satisfaction (2018, 2019, 2020) 4,523 747  1.79 0 10
Wellbeing (2018, 2019) 3,850 4.08 092 1 6
Subjective health (2018, 2019) 3,867 3.12  1.00 1 5
Working stress (2018, 2020) 2,097 0.19 0.24 0 1
Happiness (2018, 2019) 3,857 734  1.77 0 10

Statistical analysis strategy

To test our hypotheses on the effects of the three measured aspects of sleep on life
satisfaction, wellbeing, happiness, subjective health and work stress, we analysed the
CHPS data according to mixed, multilevel repeated measurement models with random
intercepts for individuals, households and a random slope for time. To examine whether
sleep quality, sleep duration and social jetlag would predict between-person and within-
person changes in the dependent variables, we constructed three-level hierarchical models
with time nested within both individuals and households. The variables at the within-
person level were person-mean-centred and constituted a measurement of the degree to
which an individual’s characteristics changed over time. The variables at the between-
person level were grand-mean-centred and tested whether and how much individuals
differed from each other.

We started with null models which incorporated the dependent variables without
predictors to capture the variance of the dependent variables (S2 Table 1). Next, we
examined the longitudinal effects of the three tested facets of sleeping hygiene on the five
measures of QoL by adding sleep duration, sleep quality and social jetlag variables and
interaction terms for time and sleeping variables (Models 1A—5A). In the final step,
Models 1B—5B decomposed the effects of sleeping on within-person and between-person
effects. We then evaluated the model fits according to the general principle that models
with lower deviance and AIC values than the null model are considered better fitting

models [53].

Results

Initially, we built models without predictors to examine the variance in all five of the
measured aspects of quality of life. These null models (S2 Table 1) showed 47 % variance
in life satisfaction between individuals and 23 % variance between households, 56 %

variance in wellbeing between individuals and 20 % variance between households, 74 %
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variance in subjective health between individuals and 26 % variance between households,
51 % variance in working stress between individuals and 12 % variance between

households, 56 % variance in happiness between individuals and 23 % variance between

households.

Do changes in sleep affect the quality of life over time?

To test the effect of sleep over time, we added sleep duration, sleep quality, social jetlag,
control variables, the fixed effect of time and interaction term for time, and each of the
three variables which capture sleeping (Table 2: Models 1A—5A). The variables improved
model fit in all models (life satisfaction: A-2LL = 247.68 (16), p <.001; AAIC = 215.68;
wellbeing: A-2LL =404.70 (16), p <.001; AAIC = 372.70; health: A-2LL = 1307.65 (16),
p <.001; AAIC = 1275.65; work stress: A-2LL = 106.62 (16), p <.001; AAIC = 74.62;
happiness: A-2LL =296.54 (16), p <.001; AAIC =262.54).

27



Table 2. Sleeping habits and quality of life, linear mixed models with re

peated measurements.

Model 1A Model 2A Model 3A Model 4A Model 5A
Life satisfaction Wellbeing Subjective health Work stress Happiness
Interaction terms
Sleep duration*time -.02 (-.07-.04) 09%F* (.04 - .14) 06%* (.02 -.10) <01 (-.02-.01) [ .15%*%* (.06 -.24)
Sleep quality*time .05 (-.04-.14) -.02 (-.09 -.006) -.03 (-.10-.04) .01 (-.01-.02) -11 (-.26-.03)
Social jetlag*time -.02 (-.09 -.06) -.06*% (-.12--.01) -.04 (-.09-.01) <01 (-.02-.01) .02 (-.09-.13)
Sleep variables
Sleep duration .06 (-.14 - .26) -30%*%* (-46 --.15) -23%*% (-.37--.09) <01 (-.04-.05) | -.56%** (-85--27)
Sleep quality 32 (-.01 -.65) AS*FFE (119 -.70) ATF¥E (24 -.69) -06 (-.12-.01) 99%¥* (52 -1.47)
Social jetlag .02 (-25-.30) 20 (-.01 - .40) .13 (-.05-.30) .03 (-.02-.09) -12 (-49 - .26)
Socio-demographic
variables
Time .01 (-.46 - .47) -53*%* (-.93--.13) =33 (-.68-.03) <01 (-.10-.10) -.69 (-1.43-.05)
Gender (ref. cat. male) .08 (-.02-.19) 07% (.02 -.13) .09%* (.03 -.14) -0l (-.03-.01) .14*% (.03 - .25)
Education — secondary with maturita 10 (-.03-.23) -.03 (-.10-.04) 14%*F% (07-.21) - -.03 (-.05-.00) .08 (-.05-.22)
Education — tertiary .09 (-.06 - .25) .02 (-.10-.06) DO*** (18-.34) -.04%*% (-.07--.01) A5 (-.01-.31)
Age 01%% (.00 -.02) <01 (-.01-.00) | -.02%** (-.02--.02) [<-.01** (-.01--.01) .01** (.00 -.01)
Household income Jd4¥*% (10 - .17) .01 (-.01-.03) 04%** (.02 -.06) <01 (-.01-.00) | .12*** (.08 -.16)
Economic status (ref. cat. employed)
Self-employed 06 (-.17-.29) -.09 (-.21-.03) .05 (-.07-.17) .02 (-.02-.06) .02 (-.22-.26)
Unemployed =31 (-.65-.04) -.22% (-.40--.04) -27*%*% (-44--.09) -04 (-.12-.03) -12 (-.47-.23)
Student .58*** (.30 -.87) 7% (.02 -.32) 24%% (110 - .38) - 10%** (=16 - -.04) A49%% (119 -.78)
Retired .08 (-.12-.29) <01 (-11-.11) [ -20%** (-30--.09) |[-.10%** (-.15--.05) 22% (.00 - .43)
Maternity leave 27 (-.05-.58) -.04 (-.20-.13) -.03 (-.19-.14) -10%* (-.17--.03) .02 (-.31-.34)
Number of children below the age of 5
One child 18 (-.03-.39) .02 (-.09-.12) .08 (-.02-.17) <01 (-.02-.04) | .38*** (.16-.59)
Two or more children A1* (.07 -.76) 06 (-.12-.24) .16 (-.00 - .33) <-0.01 (-.07-.05) 38*% (.03 -.74)
Constant 4.82*** (3.06 - 6.57) 4.76*** (3.41-6.11) | 3.94*** (2.74-5.14) A45% (.09 -.82) |[7.15%*%* (4.63 -9.67)
Observations 4,523 3,850 3,867 2,097 3,857
Households 2,155 2,100 2,105 1,305 2,101
AIC 17502 9551 9013 -60 14623
BIC 17662 9701 9169 81 14779
ICC households 15% 5% 7% 3% 5%
ICC individuals 69% 94% 82% 95% 96%
11 -8726 -4752 -4482 55.31 -7287

Note: *** p<0.001, ** p<0.01, * p<0.05, 95% CI in parentheses



The interaction of sleep duration and the time variable was a positive and statistically
significant predictor of wellbeing (B = .092, p < .001), subjective health (B = .060, p =
.005), and happiness (B = .148, p = .001). The effect of the interaction term was not a
statistically predictor in the model for life satisfaction (B =-.019, p =.497) or work stress
(B =-.003, p=.575).

The interaction of sleep quality and the time variable was not a statistically significant
predictor of any of the tested dependent variables (subjective health: B =-.029, p = .391;
happiness: B =-.115, p =.110; life satisfaction: B =.050, p = .268; wellbeing: B =-.017,
p =.652; work stress: B =.006, p =.562).

The interaction of social jetlag and the time variable was a negative and statistically
significant predictor of wellbeing (B = -.062, p = .042), but not a statistically significant
predictor in the models for subjective health (B = -.041, p = .136), happiness (B =.022, p
=.700), life satisfaction (B =-.016, p = .678) or work stress (B =-.005, p =.536).

A graphical representation of the calculated marginal effects highlighted the differences
in QoL between individuals who slept fewer or more hours on average (Fig 2), perceived
their sleep to be worse or better quality (Fig 3), and suffered from less or more social
jetlag (Fig 4), whereas other variables remained at their mean values.

Fig 2. Sleep duration and quality of life at the individual level in time.
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Fig 3. Sleep quality and quality of life at the individual level in time.

Life satisfaction Wellbeing Subjective health
ar 0 =
e ~ o
Lo <+ =
~ =+ -
— ‘ R
@ - o) o~
T T T T T T T T T
2018 2% 2020 2018 2019 2020 2ame 2019 2020
Time Time Tirne
— — —  Sleep quality 230 — — —  Sleep quality -25D — — —  Sleep quality 25D
———— Sleep quality +250 Sleep quality +28D 2leep quality +250
Waork stress Happiness
o @
= ~ ‘
= w0 o
T T T T T T
2018 2019 2020 2018 2019 2020
Time: Time:

Sleep quality -250

Eleep quality +28D

Sleep quality -250

Sleep quality +25D

Note: 95% confidence intervals.

Fig 4. Social jetlag and quality of life at the individual level in time.
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Does sleep predict within-person and between-person changes in quality of life?

Further examination of the longitudinal effect of sleep on quality of life in Models 1B—
5B (Table 3) distinguish the discussed between-person and within-person effects. Separation of
the between-person and within-person effects improved model fit in the models for predicting life
satisfaction (A-2LL =37.44 (1), p <.001; AAIC =37.44), wellbeing (A-2LL = 15.25 (41),
p < .001; AAIC = 13.25), health (A-2LL = 50.66 (1), p < .001; AAIC = 50.66) and
happiness (A-2LL =16.69 (1), p <.001; AAIC = 18.69) but did not show any statistically
significant improvement in model fit for work stress (A-2LL =3.184 (1), p <.074; AAIC
= 3.18) over Models 1A-5A.
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Table 3. Sleeping habits and quality of life, linear mixed models with repeated measurements

Model 1B Model 2B Model 3B Model 4B Model 5B
Life satisfaction Wellbeing Subjective health Work stress Happiness
Sleep variables -
between person
level
Sleep duration -.02 (-.08 -.03) -.01 (-.04-.02) -.04** (-.07 - -.02) <0l (-.02-.01) -.08** (-.14 - -.03)
Sleep quality 65%*%* (56 -.74) Ao*** (42 -.51) AT**FE (42 -.51) -.04%** (-.06 - -.03) | .74%** (.65 -.84)
Social jetlag -.09* (-.17 - -.00) -.02 (-.06 -.02) -.03 (-.07-.01) .02* (.00 -.03) -.08 (-.17-.00)
Sleep variables -
within person level
Sleep duration -01 (-.11-.09) .03 (-.03-.08) -.02 (-.07-.03) -.02 (-.05-.01) -.04 (-.15-.06)
Sleep quality 5% (.01 -.29) JA8*** (110 - .26) Jd4¥%F% (07 - .21) -.01 (-.04-.03) 28**F% (14 - .43)
Social jetlag A1 (-.03 - .24) .03 (-.05-.11) .06 (-.01-.13) .02 (-.01-.05) .07 (-.08-.21)
Socio-demographic
variables
Time .03 (-.03-.09) .05* (.00 -.10) <01 (-.05-.04) -.01* (-.02--.00) .09* (.00 - .18)
Gender (ref. cat. male) .10 (-.00 - .21) .08** (.03 -.14) J10***% (104 - .15) -.01 (-.03-.01) 15%* (.04 - .26)
Education — secondary with maturita .09 (-.04 - .22) -.02 (-.09 -.04) J14%%% (.07 - .20) -.03 (-.05-.00) .08 (-.06 -.22)
Education — tertiary .08 (-.08 -.23) -02 (-.11-.06) 25%*F% (117 - .33) -.04* (-.07--.01) .14 (-.02 -.30)
Age .01** (.00 -.02) <01 (-.01-.00) | -.02%*%* (-02--.02) [<-.01** (-.01--.01) .01* (.00 -.01)
Household income A3 (10 -.17) .01 (-.01-.03) .04%*% (102 -.05) <.01 (-.01-.00) 12%%% (08 -.16)
Economic status (ref. cat. employed)
Self-employed .05 (-.18-.28) -09 (-21-.03) .05 (-.07-.16) .02 (-.02 -.05) 01 (-.23-.25)
Unemployed =31 (-.65-.03) -21*% (-.39--.03) -27*% (44 - -.09) -.05 (-.12-.03) -12 (-47-.23)
Student  .55%** (.26 - .83) Jd6* (.01 -.31) 22%% (.08 -.37) - 10***  (-16 - -.04) A5%*% (116 - .75)
Retired .06 (-.15-.26) <01 (-11-.11) | -20*** (-.31--.10) | -.10*** (-.15--.05) 20 (-.01 - .42)
Maternity leave 25 (-.07-.57) -.03 (-20-.13) -03 (-.20-.13) - 10%* (-.17--.03) .01 (-.32-.34)
Number of children below the age of 5
One child .18 (-.03 - .40) .02 (-.09-.13) .08 (-.02-.18) .01 (-.02-.04) 38**F* (117 -.59)
Two or more children A41* (.07 -.75) .08 (-.11-.26) 8% (.01 -.34) -.01 (-.07-.05) A40* (.05 -.76)
Constant 4.47%%% (3.82-5.12) | 2.74*** (2.39-3.10) | 2.71*** (2.38-3.04) | .50*** (.37-.63) |4.36*** (3.67-5.05)
Observations 4,523 3,850 3,867 2,097 3,857
Households 2,155 2,100 2,105 1,305 2,101
AIC 17464 9538 8962 -64 14604
BIC 17625 9694 9118 77 14754
ICC households 14% 7% 5% 3% 10%
ICC individuals 70% 87% 85% 95% 88%
11 -8707 -4744 -4456 56.91 -7278

Note: *** p<0.001, ** p<0.01, * p<0.05, 95% CI in parentheses



The effects of sleep duration on subjective health (B = -.045, p =.001) and happiness (B
=-.084, p =.003) were statistically significant at the between-person level. Sleep duration
was not a statistically significant predictor of life satisfaction (B = -.021, p = .436),
wellbeing (B =-.013, p =.364) or work stress (B = -.005, p = .424) at the between-person
level. At the within-person level, the effects of sleep duration were not a statistically
significant predictor of happiness (B = -.044, p = .405), wellbeing (B = .028, p = .335),
subjective health (B =-.020, p=.412), work stress (B =-.022, p=.110) or life satisfaction
(B =-.007, p=.890).

The effects of sleep quality on life satisfaction (B = .653, p <.001), wellbeing (B = .463,
p <.001), work stress (B = -.043, p < .001) subjective health (B = .468, p < .001) and
happiness (B =.742, p < .001) were statistically significant at the between-person level.
At the within-person level, the effects of sleep quality were a statistically significant
predictor of life satisfaction (B =.149, p =.036), wellbeing (B =.183, p <.001), subjective
health (B = .143, p <.001) and happiness (B = .283, p <.001), but not of work stress (B
=-.009, p=.612).

The effects of social jetlag on life satisfaction (B = -.086, p = .040) and work stress (B =
.017, p=.020) were statistically significant at the between-person level. Social jetlag was
not a statistically significant predictor of happiness (B = -.083, p = .052), wellbeing (B =
-.019, p = .378) or health (B = -.032, p = .125) at the between-person level. At within-
person level, the effects of social jetlag on life satisfaction (B =.105, p=.136), wellbeing
(B=.032, p=.433), work stress (B =.017, p=.296), happiness (B = .068, p =.352) and
health (B =.059, p = .087) were not statistically significant.

Discussion

The Czech Republic (CR) is comparable to other European countries in standard of living.
The CR is on average commensurable with other European countries in life expectancy
and economic activity [54] and self-perceived health [55]. While the life satisfaction score
in the CR is very close to the European average, Czechs are slightly less happy, their
happiness score being comparable to European countries such as Portugal, Italy and
Greece [56]. The average sleep duration in the CR is 7.5 hours (see Data and methods
section), which is similar to other European countries such as Belgium, France, Hungary,
the Netherlands and the United Kingdom [57]. The proportion of Czechs (31 %) with

social jetlag is also comparable to the European average [15]. However, although Czechs



report around 49 minutes of social jetlag (see Data and methods section), Spaniards and
Germans report longer times [58]. The source of this difference is unclear, but it is
probably because the samples are non-representative. It may be also the result of distinct
cultural and environmental contexts or locations. In summary, the CR represents a case
study of a population with living standards, QoL and sleep patterns are comparable to
other European countries. The findings of the present study can therefore be reasonably
generalized to other countries.

Building on IQOL theory and previous studies, the present study expands on the
relationship between QoL and sleep. It contributes to the existing literature by examining
the main areas of life and sleep from representative panel data to form a better
understanding of how sleep and QoL are intertwined and the development of their
relationship over time. The results of this study do not support the hypothesis (H1B) that
QoL increases when people change their sleeping habits to spend more time sleeping.
However, the results agree with previous studies which report a relationship between
sleep duration and QoL [18,21] from results which show differences between people in
their perceived health and happiness according to the number of hours they spend sleeping
(HTA). Individuals who spent more time sleeping also reported worse subjective health
and lower levels of happiness. The negative association between subjective health and
sleep duration may be a result of long-term stress or mental illness which have affected
their sleeping habits since previous studies have shown that individuals with poor mental
health and depressive symptoms report sleeping issues and also longer sleep duration
[59]. The negative association between sleep duration and QoL agrees with previous
findings [2,18,21].

In accordance with our hypotheses (H2A and H2B) and previous studies, sleep quality
was found to be a robust and reliable predictor of QoL [1,29,30]. Our analyses show
individuals who experience higher quality sleep also have greater satisfaction with life,
more wellbeing, feel healthier, perceive less work stress and are happier (H2B). With
changes over time, a positive association between improvement in quality of sleep and
increase in life satisfaction, wellbeing, subjective health, and happiness is evident (H2A).
The overall positive effect of change in sleep quality on QoL agrees with previous
research [1,10,28,30]. The only indicator not associated with a change in sleep quality is
work stress, perhaps due to the complexity of the link between these indicators. A
mediator variable which also captures emotional aspects, such as workplace relationships,

might be missing [21].
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These results also contribute to the ongoing debate regarding the ambiguous
consequences of social jetlag on our lives. Our results agree with Jankowski [34] and
Onder [26] are contrary to Chang and Jang [35]. Our hypothesis (H3A) that individuals
with a higher level of social jetlag are less satisfied with life and experience a higher level
of work stress than others was only partially confirmed. Our findings do not suggest any
association between social jetlag and wellbeing, subjective health or happiness.
Furthermore, a change in social jetlag has no effect on any measured QoL aspect (H2B).
This may be due to social jetlag being relatively stable, as it is likely to change only as a
consequence of a relatively major life change (new job, birth of a child) which results in
a new sleep schedule. Therefore, individuals with less sleep debt experience a minor
increase in various aspects of QoL, but individuals with more social jetlag stagnate, apart
from experiencing a decrease in work stress. Since these changes are not very frequent,
social jetlag has a low variation over time, leading to the absence of a longitudinal effect,
except in work stress, which is most likely related to changes in employment
arrangements.

The results of the present study are consistent with previous studies [1,22,28] and suggest
a strong relationship between sleep quality and QoL and a rather limited effect of sleep
duration or social jetlag on QoL. A comparison of the respondents’ sleep quality indicated
a slight improvement in happiness in those who experienced poorer sleep during the last
wave (2020) of data collection. This may have been caused by an overall increase in sleep
quality triggered by social lockdowns designed to suppress Covid-19. Poor sleepers also
indicated a small decline in work stress, perhaps because of more flexible working
arrangements experienced early during the Covid-19 pandemic. Longitudinal effects
nonetheless remained stable over the previous three years, as we presumed.

The results of this longitudinal study provide an important insight into people’s lifestyles.
Despite people having different sleep requirements, the results suggest that both average
sleep duration and social jetlag remain moderately stable over time. Sleep quality is also
a valuable subjective measure related to other factors which encompass several important
areas of life, such as mental and physical health, emotional wellbeing, cognitive

functioning and feeling of safety.
Limitations

The strengths of our study are longitudinal design, differentiation of between-person and

within-person effects and the advantage of a representative dataset which enabled the
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incorporation of all three aspects of sleep (quantity, quality, social jetlag) into a single
model. This is also the first study which has tested the longitudinal effect of social jetlag
on QoL. Admittedly, the study also has limitations. First, the period of measurement is
relatively too brief to allow stronger claims regarding the longitudinal effect of sleep.
Second, all the results are correlational. Using panel data does not qualify for asserting
causal claims, and therefore it is not possible to state, for example, whether people feel
less healthy because of low quality sleep or whether low-quality sleep leads to poorer
health. Third, even though the CR is comparable to other European countries in living
standard and sleeping habits, this is a case study of a single country. Having the
opportunity to test our findings in other countries would be a great venue for future
research. Fourth, the sleep indicators are self-reported and therefore have limitations
despite self-reported measures being similarly reliable predictors [60]. Ideally, the
measures would be collected in a medical lab or via mobile devices to aid in cross
validating our results with more objective methods of measurement. Fifth, even though
data were collected on regular days, the final wave partially captured the experience of
the pandemic in the spring of 2020, and this study, therefore, might not be representative
of the behavior under normal circumstances. However, data collection occurred during

periods of eased restrictions and likely did not affect the generalizability of the results.

Conclusion

The present study delivers a comprehensive analysis built on previous studies to extend
knowledge on the role of sleep in life. In measuring three distinct facets of sleep in a
single longitudinal model, sleep quality was found to be the most influential factor
affecting the five aspects of QoL (wellbeing, life satisfaction, subjective health, work
stress and happiness). Individuals who experienced more quality sleep also reported better
QoL. Improvement of sleep quality over time is also related to improvements in QoL.
Sleep duration and social jetlag are also somewhat related to QoL, but in contrast to sleep
quality, these factors do not appear significant. The study suggests, with the exception of
extremes, that sleep duration alongside the differences in sleep habits on workdays and
free days is not as important to QoL as what is considered a good night’s sleep. Sleep is
vital to our functioning. Changes in lifestyle and psychological challenges which have
either emerged or been amplified under the currently ongoing pandemic have

undoubtedly affected sleeping habits. That topic, preferably in a study involving multiple

36



points over time for a long-term comparison and sleep at non-standard times such as

Covid-19 pandemic, will be the focus of future research.
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4. Social jetlag: work and family correlates

Abstract

By definition, social jetlag — a misalignment between the social and biological time — is
closely linked to social obligations that conflict with the individual’s chronotype. It is a
widespread phenomenon and is linked to various negative health, cognitive, and
psychological outcomes. Although there are studies on social jetlag, they are mostly
dominated by biomedical approaches. Therefore, the presented study aims to explore the
link between social jetlag and work and family status from an original social perspective.
The study explores the link between the magnitude of social jetlag and factors related to
the type of occupation and selected family obligations using a representative Czech
sample. Using the 4th wave of the Czech Household Panel Survey (CHPS), secondary
data analysis in Stata 16 was performed. A sample of 1,441 employed and self-employed
respondents was included in the analysis. The multilevel mixed-effects modelling was
used to control for members of the same household. Model fit was evaluated by likelihood
ratio test and BIC. Self-employed individuals are less likely to experience social jetlag
than employees. Professional classes are least likely to suffer from social jetlag. Lower
occupational classes experience more severe social jetlag, but its severity is moderated
by self-employment. If self-employed, the routine manual and non-manual workers do
not experience significantly larger social jetlag than professionals. In contrast to
occupation, we found no evidence that family status, such as co-residential partnership,
contributes to the severity of social jetlag. Working parents of small children experience
lower social jetlag than childless individuals. In conclusion, our results demonstrate that
social jetlag is more closely linked to the type of work than to the family status.

Keywords: employment; occupations; self-employment; social jetlag, work & family
Introduction

The impact of increasing time pressure, accelerating rhythms of daily life, and the ensuing
‘sleep deprivation epidemic’ have attracted considerable attention in recent decades
(Chatzitheochari — Arber 2009; Lyon 2019; Schieman — Glavin 2016). This increasing
social pressure not only causes sleep deprivation but also changes the temporal

organization of our life causing misalignment between individual biorhythm and daily
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schedules within the 24-hour period. The individual biorhythm is driven by the
endogenous time-keeping (circadian) system that entrains the solar day (Roenneberg et
al. 2019). Humans are diurnal, being active during the light phase and sleeping during the
dark phase, but the time when we prefer to sleep and be awake relative to the social time
greatly varies in populations, and has been described as a chronotype (Borisenkov et al.
2019; Roenneberg — Merrow 2016; Roenneberg et al. 2019). Although an individual
chronotype is partly affected by social factors, there is a significant biological component
(Nobs et al. 2016; Novakova et al. 2013; Zhang et al. 2016). A widely used and validated
tool, the Munich ChronoType Questionnaire (MCTQ), has been employed to determine
chronotype distribution in large population samples, and data demonstrated that
chronotype exhibits almost normal distribution with small over-representation of late over
early chronotypes (Roenneberg 2007; Roenneberg et al. 2019). Importantly, the same
distribution was recently confirmed for the Czech population examined in this study
(Sladek et al. 2020).

Social jetlag mostly occurs when evening types need to conform the beginning of their
activity to early hours and morning types need to extend their activity schedules into later
hours (Roenneberg et al. 2012; Wittmannet al. 2006). Importantly, social jetlag cannot be
equated with sleep deprivation produced by short sleeping hours as even those with
adequate sleep duration might suffer from social jetlag (Konrad S. Jankowski 2017). In
contemporary society, social jetlag is a widespread phenomenon. About 80% of the
population uses an alarm clock on workdays (Foster et al. 2013; Roenneberg et al. 2013)
signalizing the misalignment of biological and social time. Empirical studies suggest that
70% of the adult population suffers from at least one hour of social jetlag (Roenneberg et
al. 2012; Roenneberg et al. 2007; Rutters et al. 2014; Wittmann et al. 2006). It is believed
that social jetlag has a major impact on physical and mental health, work productivity,
academic outcomes, substance abuse, cognitive performance, and other life outcomes
(Beauvalet et al. 2017; Diaz-Morales — Escribano 2015; Haraszti et al. 2014; Haynie et
al. 2018; Lang et al. 2018; Levandovski et al. 2011; Rutters et al. 2014; Smarr — Schirmer
2018; Tavares et al. 2020; VoPham et al. 2018). With rare exceptions (Cheng — Hang
2018; Hulsegge et al. 2019), research on social jetlag has been dominated by biomedical
approaches. Yet, social jetlag is — by definition — closely linked to social obligations that
conflict with the individual’s chronotype. In this article, we raise the questions of whether
and how the type of work and family status contribute to social jetlag. In particular, we

formulate several hypotheses that social class, employment status, the number of working
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hours, and commuting times are likely predictors of social jetlag and its severity.
Furthermore, even though the temporal organization of the labour market is the most
obvious determinant of social jetlag (Barber — Jenkins 2014; Ikeda et al. 2020; Schieman
— Young 2013; Virtanen et al. 2009), it is plausible to expect that unpaid work in form of
housework, childcare, and other family obligations also affect sleep timing (Barnes et al.
2012). Therefore, using the fourth wave of the Czech Household Panel Survey we test a

hypothesis that work-family conflict may result from a time-based conflict.
Literature Review and Hypothesis Development

We suggest that social class is an important predictor of social jetlag as it is closely linked
to the degree of autonomy and the extent to which work may be monitored and controlled
by the employer (Evans 1992; Harrison — Rose 2006). By the definition, the work of
professional and service classes is governed by a service contract. The employment
relationship is not defined by particular tasks but by a more diffuse exchange that provides
the worker with relative autonomy, flexibility, and discretion about the job assignments
(Erikson — Goldthorpe 1992). Moreover, the professionals and service classes tend to
have jobs that are less connected to a particular time and place. Thus, it is plausible to
expect that higher flexibility and autonomy of professional and services workers provide
more opportunities to adjust their schedules and working times to their chronotypes. In
contrast, the employment relationship between routine non-manual and manual workers
is regulated by labour contracts. Their work is defined by particular tasks and their wages
are calculated on a 'piece' or time basis (Erikson — Goldthorpe 1992). As these tasks tend
to be related to a specific time and place, the level of flexibility is lower, and routine non-
manual and manual workers might be more likely to suffer from social jetlag.
Hypothesis 1: Professional and services classes are less likely to suffer from social jetlag
than routine manual and non-manual classes.

In addition to social class, we consider the number of hours spent in employment also
matter. Several studies demonstrated that long working hours are negatively linked to
sleep quality and duration (Afonso et al. 2017; Knutson et al. 2010). We suggest that long
working hours might be linked to misalignment between individual biological time and
the actual timing of sleep. First, very long working hours might extend to what would be
the preferred sleeping times. Individuals with early chronotypes might be forced to work

late into the night while those with later chronotypes might need to start their work earlier
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than would be their preference. Indeed, there is evidence that long working hours are
associated with increased job involvement and communication outside of the standard
working schedules (Schieman — Young 2013). Long working hours might also affect the
severity of social jetlag indirectly. Spending more hours at work pushes other activities,
such as family and personal time, into the early or late hours.

Hypothesis 2: The longer the working hours and commuting times, the higher level of
social jetlag.

Self-employment is likely to be a major predictor of social jetlag. Self-employed
individuals generally tend to have higher work flexibility and the desire for more
autonomy might be an important motivation for self-employment (Dawson — Henley
2012; Nordenmark et al. 2012). Thus, it is plausible to speculate that the self-employed
are more likely to adjust their work schedules according to their chronotype and
experience lower values of social jetlag. At the same time, it is necessary to consider the
heterogeneity of self-employment. Treating the self-employed as a homogenous group
conflates entrepreneurial ventures with the more precarious forms of self-employment
(Glavin et al. 2019). As self-employment among non-professional classes tends to be
more precarious, they might not be able to enjoy as much flexibility as those from
professional classes.

Hypothesis 3: Self-employed individuals are less likely to suffer from social jetlag as they
have more freedom to adjust their schedules to their time preferences.

Hypothesis 4: Self-employed individuals are heterogeneous groups. The link between self-
employment and social jetlag is weaker among non-professional classes. Self-
employment tends to be less advantageous and more precarious in these social groups.
Work is not the only life domain that exerts pressure on an individual’s finite time
resources. The time devoted to unpaid household work also increases the pressure on the
individual’s schedules and might contribute to social jetlag. Theoretically, social jetlag
could arise from the difference between parent and child chronotypes. It is because small
children, in general, are inclined toward morning chronotypes (Caci et al. 2005; Randler
et al. 2009). Although partial heritability of chronotype has been suggested (Hur 2007;
Klei et al. 2005; Von Schantz et al. 2015), there is also evidence that chronotypes in the
family often mismatch (Pereira-Morales et al. 2019). Additionally, there are also studies
on the parent-child synchrony, which, however, often have considerable limitations, such
as sample size (Leonhard — Randler 2009). There is also no doubt that childcare is one of

the most time-consuming activities and the presence of young children decreases sleep,
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as discretionary time (Burgard — Ailshire 2013) and sleep is considered to be a victim of
competing demands of work and family (Barnes et al. 2012). This means that sleeping
patterns are most likely to be disrupted if children are small and parents work full time.
This is true particularly for women who are responsible for the lion’s share of housework
and childcare (Hamplova et al. 2019).

In spite of this, studies in parents of young children showed that their chronotype adjusts
according to their children’s because it becomes earlier than that of childless age-matched
subjects (Caci et al. 2005; Feldman 2006; Sladek et al. 2020; Yamazaki 2007). This effect
was significant not only for the sleep phase (based on MCTQ) but also for subjective
assessment of the best alertness time (Sladek et al. 2020). Therefore, taking care of small
children may not increase the size of the social jetlag.

Hypothesis 5: Taking care of young children will not increase social jetlag.

Hypothesis 6: The effect of young children at home is stronger for those working full-

time, particularly for mothers.

Data and methods

Design of the Study, Dataset, and Participants

The Czech Household Panel Survey (CHPS) is a nationally representative longitudinal
survey. The households were selected by a two-stage stratified probability sampling
design. Information on respondents’ sleeping patterns was collected in Wave 4 (2018)
Detailed technical information is available in Czech Social Science Data Archive
(Kudrnacova 2019) and the data are publicly available both in Czech and English.

Since we are interested in the harmonization of work and family in the context of social
jetlag, only currently working (employed and self-employed) individuals with numerable
sleep determinants that filled Pen-And-Paper-Interviewing (PAPI) self-administered
questionnaire were are included in the analysis. In total, we were able to analyze
information on 1,441 respondents (for descriptive statistics see Table 1). Statistical
analyses were conducted in Stata 16 (Stata Corp. 2021). The multilevel mixed-effect
approach was adopted due to individuals nested among households: the model, therefore,
controls for members of the same household since this aspect, if not controlled for, may
otherwise distort the results. To address the research questions, two sets of models were

created, both having social jetlag as a dependent variable. The first set (Table 3) focuses
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on the effects of job-related characteristics, while the other set (Table 4) adds the lens of
a family context.
Model fit is evaluated by likelihood ratio test and by BIC — Bayesian Information

Criterion.
Dependent variable

The dependent variable social jetlag was derived from the Munich ChronoType
Questionnaire (MCTQ: WEP 2020) following the example of many previous studies (e.g.,
Borisenkov et al. 2019; Jankowski 2017; Wittmann et al. 2006). Respondents reported
their sleep behaviour over 4 weeks prior to the survey. They were asked about workdays
and work-free days separately: a workday was defined as a day with a regular schedule
(job, school, work as a housewife/househusband). Then, based on the answers to self-
reported questions “At what time do you usually fall asleep/wake up on workdays/free
days?”, social jetlag was calculated as mid-sleep time on free days (MSF) minus the mid-
sleep time of workdays (MSW) and was then converted to a numeric variable holding the
absolute value of hours of sleep debt (only 1.81% of the analysed sample suffered from
negative social jetlag which represents excess sleep); the result of social jetlag equals zero
means no misalignment, values above zero are a sign of social jetlag (accumulation of

sleep debt during workdays or free days).
Main explanatory variables

Social class was measured by the European Socio-economic Classifications (ESEC). The
variable was derived from the International Standard Classification of Occupations
(ISCO-08). The ISCO-08 codes were translated into ESEC using the iscogen module in
Stata 16 (Jann 2019). The original ESEC classification consists of nine classes that
comprise both occupation and employment status. This article used a reduced 6-category
ESEC version for two reasons. First, as we controlled for self-employment in an
independent variable, we incorporated self-employed individuals into their occupational
groups. Second, only 11 individuals were coded into lower technician occupations, they
were included in lower services, sales, and clerical occupations. The transformation
produced six following classes: 1) Large employers, higher-grade professional,
administrative, and managerial occupations; 2) Lower grade professional, administrative

and managerial occupations and higher grade technician and supervisory occupations; 3)
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Intermediate occupations; 4) Lower services, sales, and clerical occupations; 5) Lower
technical occupations, and 6) Routine occupations. In the analyses, the social classes were
reduced to three (see the analytical part) since there were no significant differences
between them, and the model with merged classes had improved model fit.
Self-employment is a dummy distinguishing between an employee and the self-employed
(including liberal professions).

Working hours is a variable combined from answers to two questions: “How many hours
weekly, on average, do you work for pay?” and “How many hours weekly, on average,
do you work in any additional paid jobs or other gainful activities?” differentiating
between those working less than 40 hours per week, those working 40 hours per week,
those working over 40 but less than 50 hours a week, and those working 50 or more hours
per week. In a supplementary analysis, we also tested a more detailed categorization of
part-time jobs. However, the number of respondents with short part-time jobs was small
and there were no major differences between short and longer part-time work.

Commute time was captured by the question “How long does it usually take you to get
from home to work, door to door? Include only the one-way trip, and if the duration varies
between days, count the average.” and it was recorded in minutes. Zero commute time
represents work from home.

The respondent’s family status is measured with two indicators: partnership status and
presence of children in the household. Partnership status categories distinguished
respondents who were single and respondents who lived with a co-residential partner
irrespective of the formal marital status. The presence of minor children in the
household was measured with three variables: the presence of a child aged 0-5, the

presence of a child aged 6-11, and the presence of a child aged 12 to 17.

Control variables

As social jetlag is linked to individual chronotype and the chronotype changes during
lifetime (Jankowski 2015; Paine et al. 2006), all models are controlled for age. In
supplementary models, we used a categorical measure of age to test for non-linearity of
the relationship (not shown in the article). However, as non-linearity was not detected,

age was used as a continuous measure.
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Social jetlag is often normalized for sex (Koopman et al. 2017; Levandovski et al. 2011;
Mathew et al. 2019). In this study, we also included sex as a variable because we were
interested in the interaction between socio-demographic characteristics and respondents’
sex.

Some of the latest studies show that municipality size is another variable worth noting
while examining the misalignment between biological and social time. More inhabited
areas have a different character from the smaller ones; since business and administrative
centres are often located here, people have less daylight exposure due to spending most
of the day inside, but higher artificial light exposure during the night. These factors affect
the phase-angle of circadian entrainment towards delaying the internal time (Pilz et al.
2018; Roenneberg et al. 2007; Sladek et al. 2020) and, therefore, contribute to social
jetlag. Vice versa, there is a positive correlation between living in the countryside and
earlier circadian rhythm (Carvalho et al. 2014).

In a supplementary analysis, we included the parameter Best Alertness midpoint
(BAmid), which can be best understood as a self-perceived chronotype that could be a
confounder in the analysis (Sladek et al. 2020) and it might serve as a controlling
supplementary variable to social jetlag (we report on the limitations of social jetlag within
Limitations and Discussion section). Importantly, the employment of BAmid did not
affect the main findings obtained by using MCTQ parameters (the supplementary models
using BAmid are reported in the Appendix).

Weights

The descriptive statistics are weighted by stratification weights to correct deviations
from population proportions in terms of sex, age, region of residence, and distribution of

days a week (Kudrnacova 2019). As for the regression models, no weight was applied

(see e.g., Evans — Mills, 2000; Grandin et al. 2006).

Results

Descriptive Statistics

The descriptive statistics used within the analyses are reported in Table 1. Due to the
nature of our research question, solely the working population is included, all non-

working individuals (the unemployed, retired, students, housewives, parents on parental
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leaves, etc.) were excluded. As for the socio-demographic characteristics, the sample
consists of 46 per cent of men, and the average age of the sample is 45 years. Most people
report living with a partner or a spouse in the household, while about one-fourth are
single. About 60 percent of respondents live with at least one minor child. One-quarter of
respondents live in the big cities, while the density in the smaller municipalities is about
the same. As for the employed work characteristics, the higher grade professionals or
employers constitute 22 percent of the sample, routine and lower technical occupations
represent nearly one-quarter of the sample. Unsurprisingly, most respondents are
employees, only about one in 8 respondents were self-employed. About 65 percent of
respondents work between 40 to 50 hours per week. Also, commuting is quite usual
among the working population, on average, it takes them almost 25 minutes to get to
work. As for the misalignment of social and biological time, the sample’s average social
jetlag is 1.2 hours.

Table 2 shows the distribution of social jetlag in the sample. Higher occupational classes
report lower values of social jetlag than lower service workers, lower technical
occupations, or routine workers. Self-employed suffer on average from 48 minutes of
social jetlag (0.8 hours), while employees experience around 1 hour and 18 minutes of
social jetlag (1.3 hours). Even though respondents without a minor child at slightly more
likely to report zero social jetlag, the overall difference among individuals with children

is negligible. The appendix shows figures with a detailed distribution of social jetlag.

Table 1: Descriptive statistics of the analytical sample

%

Sex Male
Female
Singl
Partnership status mere
Partner/spouse in the hh

At least one child in the hh 0 to 5 years old
6 to 11 years old

46

46.2
53.8

26.7
73.3

17.7
23.4



12 to 17 years old 21.5
No child 37.5
0.0
Municipality size up to 999 inhabitants 15.8
1000 - 4 999 inhabitants 18.5
5000 - 19 999 inhabitants 18.8
20 000 - 99 999 inhabitants 20.4
100 000 inhabitants and more 26.5
European Socio-economic Large employers, higher-grade professional, administrative, and
Classification (ESEC) managerial occupations 22.0
Lower-grade professional, administrative and managerial
occupations and higher grade technician and supervisory
occupations 213
Intermediate occupations 12.6
Lower services, sales, and clerical occupations 19.5
Lower technical occupations 12.1
Routine occupations 12.5
Self-employed Yes 12.1
No 88.0
Weekly working hours <40 17.3
40 41.3
40<->50 233
50+ 18.1
Age (years) (mean + SEM) 45.1+0.27
Absolute social jetlag (hours) (mean + SEM) 1.2+£0.02
Commute time (min) (mean = SEM) 25.0+£0.69
Data are presented in percentages unless the units are explicitly stated. SEM = standard error of mean.
Note: N = 1441, weighted
Source: Czech Household Panel Survey 2018
Table 2: Distribution of Social Jetlag in the Analytical Sample
Sleep duration (hours per night) Average SIL (hour) Om 1-30m 3lm-lh  1-2h 2h+
Less than 7 hours 1.3 6.3 15.9 20.7 38.0 19.2
7+ hours 1.2 5.7 17.8 233 41.3 11.8
Total 1.2 6.5 17.5 22.0 39.0 15.0
Social class
Higher professionals 1.1 7.2 19.2 29.2 36.0 8.5
Lower professionals,
administrative 1.2 4.8 15.5 27.7 42.6 9.4
Intermediate occupations 1.3 4.1 14.4 22.1 45.0 14.5
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Lower services, sales 1.5 9.7 21.8 14.9 37.6

Lower technical occupations 1.5 7.9 15.8 15.4 34.8

Routine occupations 1.5 3.9 15.9 17.0 39.0
Self-employed

No 1.3 5.1 15.8 22.1 40.6

Yes 0.8 16.8 29.9 21.1 27.8
The youngest child at home

None 1.2 8.7 18.9 20.4 347

0-5 1.2 4.6 20.0 21.8 41.9

6-11 1.3 3.5 14.7 19.6 49.2

12-17 1.3 4.4 14.6 22.7 443

16.0
26.1
242

16.4
4.5

17.3
11.8
12.9
14.0

Data are presented in percentages unless the units are explicitly stated.
Note: N = 1441, weighted
Source: Czech Household Panel Survey 2018

Multivariate Results

Table 3 addresses hypotheses concerning the link between social jetlag and job
characteristics. Model 1 entered all control variables (sex, age, and municipality size) and
served as a baseline. Among control variables, only the respondent’s age was significantly
linked to social jetlag. As expected, older individuals were less likely to suffer from the
misalignment between biological and social time. This might be partly linked to the shift
towards earlier chronotypes as people age (Jankowski 2015; Paine et al. 2006; Taillard et
al. 2004).

Model 2 incorporated all work-related variables: social class, employment status, the
number of hours worked, and commuting times. Integrating these variables improved the
model fit considerably (BIC dropped by 42). Closer inspection of estimates for social
class, however, revealed that there was no significant difference between classes 1 and 2
(large employers, higher-grade professional, administrative, and managerial occupations
and lower grade professional, administrative and managerial occupations and higher
grade technician and supervisory occupations), class 3 and 4 (intermediate occupations,
lower services, sales, and clerical occupations) and classes 5 and 6 (lower technical
occupations and routine occupations). Thus, we merged these categories. Reducing the
number of classes significantly improved the model fit in terms of BIC (by 19) and the
likelihood ratio test did not indicate any loss of information (LR chi2 = 2.85; Prob > chi2
=0.416). Thus, we continued with the more parsimonious Model 3.

Hypothesis 1 predicted that professional and service classes are less likely to suffer from
social jetlag than routine manual and non-manual classes. Model 3 fully supported this
expectation. Using marginal prediction, we estimated that a typical professional worker

(classes 1 and 2) suffered from approximately 1-hour social jetlag (1.09 hours, CI 1.04-
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1.16), while those from routine and lower technical occupations (classes 5 — 6) suffered
over 1.5 hours of social jetlag on working days on average (1.51; CI 1.42-1.60).
However, Model 3 did not fully collaborate with Hypothesis 2 suggesting that working
hours and longer commuting time contribute to social jetlag. First, the coefficient for the
commuting time was very small and not significantly linked to social jetlag. In the
supplementary models that controlled for the best alertness midpoint, the coefficient for
commuting time became significant but substantively stayed very low. As for the number
of hours worked per week, the association with social jetlag was non-linear. The data
suggest that longer hours meant more severe jetlag. However, those working very long
hours (50+ hours per week) seem to suffer from lower jetlag than those working regular
40-hour week. This conclusion holds even if other work characteristics are removed from
the model. The negative link between very long working hours and social jetlag is
surprising. However, it may be driven by a selection of individuals who spend 50+ hours
at work.

Furthermore, Model 3 also tested Hypothesis 3 predicting that self-employed individuals
are less likely to suffer from social jetlag. Indeed, using the marginal predictions and
keeping other covariates at the mean (see Figure 1), the self-employed experienced on
average 0.87 hours of social jetlag on workdays (CI: 0.74-0.99) while the employees
suffered 1.27 hours of social jetlag (CI: 1.23-1.32). Model 3 treated the self-employed as
a homogenous group. However, in the theoretical discussion, we suggested that the link
between self-employment and social jetlag is weaker among non-professional classes
(Hypothesis 4). Even though self-employed might be better off on average, non-
professional classes might be less likely to take the advantage of the status. To test this
hypothesis, we included an interaction between social class and self-employment (Model
4). Even though the BIC of Model 4 slightly increased, the likelihood ratio test suggested
that the interaction was significant and improved the model fit (LR chi2(2) = 11.03; Prob
> chi2 = 0.00).

Contrary to our theoretical predictions, this model showed that the effect of self-
employment on social jetlag was stronger for intermediate and lower technical and
manual classes. Hence, it is not the professional classes that benefit from self-employment
the most but those with lower status jobs. Figure 1 demonstrates these results in more
detail. It shows that employed and self-employed professionals do not significantly differ
in terms of social jetlag. Yet, self-employment brings benefits to the non-professionals

and particularly lower technical or routine workers. Among these workers, self-
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employment offsets all disadvantages concerning the misalignment between biological
and social time. In other words, the self-employed manual workers experienced similar

social jetlag levels as higher professional classes.

Table 3. Estimated Coefficients From Mixed-Effects Regression With the Dependent Variable Social Jetlag
— Testing Work-Related Characteristics

M1 M2 M3 M4
Age -0.012*%*  -0.012** -0.012** -0.011**
Sex (male)

Female 0.042 0.082 0.077 0.075
Municipality size -0.006 0.007 0.005 0.004
Average working hours per week (< 40 hours)

40 hours 0.121* 0.123* 0.124*

41-49 hours 0.181**  0.181**  0.189**

50 hours or more 0.056 0.052 0.052
Commuting time 0.002 0.001 0.001
Self-employed

Yes -0.403**  -0.406** -0.219*
Social class (I - managers, higher grade professionals, employers,
etc.)

11 - Lower-grade professionals etc. 0.090

111 - Intermediate occupations 0.154*

1V - Lower services, sales, clerical 0.170**

V - Lower technical occupations 0.492%%*

VI - Routine occupations 0.427**

Social class (I-11)

Class IV 0.119% 0.152**

Class V-VI 0.412%*%  0.479**
Social class#Self-employed

Class III-1V#Self-employed -0.278

Class V-VI#Self-employed -0.500%*
Constant 1.775%%  1.423%*  1.475%*  1.440**
Log-likelihood
Bayesian information criterion 3512.1 3469.8 3450.8 34543
* p<0.05, ** p<0.01
Note: N = 1441

Source: Czech Household Panel Survey 2018
Figure 1. Linear Prediction of Social Jetlag Among Employed and Self-employed Professionals
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The family-related characteristics are analysed in Table 4. Model 1 incorporated controls
(age and sex) and family-related characteristics (partnership status and the presence of
children of various ages). Hypothesis 5 suggested that the presence of small children in
the household is likely not to increase the level of social jetlag which was confirmed in
Model 1. Parents with smaller children even have a significantly lesser likelihood to
report the misalignment between biological and social time. On average, they reported
around 10 minutes lower discrepancy. In contrast, there was no significant difference in
the level of social jetlag between those with older children and childless individuals. It
may be because chronotype dramatically changes with age - children reaching pubescence
turn to more later types. Another possibility is that parents’ chronotypes might be already
inclined towards morningness due to their age, or the partners’ chronotypes are different
and so they are more likely to nurture their children without limiting themselves.

Nevertheless, we expected that the family status would interact with the labour force
participation, particularly for women, because balancing multiple demands such as
housework and childcare along with paid work is demanding (Barnes et al. 2012). In
Model 2, all work-related covariates were added, and this model serves as a baseline to
address the interactions between work and family domains. Importantly, this model
demonstrated that the negative link between social jetlag and the presence of small
children remained nearly intact even after controlling for job characteristics. The next

three models entered interaction effects into the picture. Model 3 included the interaction

51



between the presence of at least one small child at home and the number of working hours.

Model 4 entered the interaction between respondent’s sex and the presence of young

children. Finally, Model 5 integrated a three-way interaction between working hours,

presence of children, and sex. Surprisingly, none of the interactions was significant, and

models with interactions had a significantly worse fit than the baseline Model 3. This

conclusion is supported by both BIC and log-likelihood ratios tests (see Table 3).

Table 4. Estimated Coefficients from Mixed-Effects Regression with the Dependent
Variable Social Jetlag - Testing Work and Family-Related Characteristics

M1 M2 M3 M4 M5
Age -0.014** -0.014** -0.014** -0.014** -0.014**
Sex (male)

Female 0.027 0.062 0.065 0.046 -0.120
Partner/Spouse at home -0.119*  -0.078  -0.077  -0.077  -0.071
At least 1 child of age 0-5 -0.151*  -0.152* -0.210  -0.196* -0.243
At least 1 child of age 6-11 -0.035 -0.051 -0.049 -0.051 -0.046
At least 1 child of age 12-17 0.061 0.045 0.040 0.046 0.041
Working hours per week (< 40 hours)

40 hours 0.102 0.094 0.107 -0.036

41-49 hours 0.155*  0.102 0.160*  0.002

50 hours or more 0.033 0.043 0.038 -0.115
Commuting time 0.001 0.001 0.001 0.002
Self-employed (no)

Yes -0.411** -0.412%* -0.410%* -0.413**
Social class (1I-11)

Class II-1V 0.107*#  0.103*  0.105%*

Class V-VI 0.402%* 0.404** 0.400** 0.099*
At least 1 child of age 0-5 -0.208  -0.194*  0.400**
At least 1 child of age 0-5#Working hours per week (<
40 hours)
child#40 hours 0.016 -0.039
child#40-49 hours 0.316 0.207

child#50 hours or more -0.073 0.025
At least 1 child of age 0-5#Female 0.089 0.056
Female#Working hours per week (< 40 hours)
Female#40 hours 0.196
Female#41-49 hours 0.141
Female#50 hours or more 0.263
Female#At least 1 child 0-5 of age#Working hours per
week
(<40 hours)
Femalet#tchild#40 hours 0.115
Femalettchild #41-49 hours 0.327
Femaletfchild #50 hours or more -0.273
Constant  1.950%* 1.702%* 1.724** 1.708** 1.856**
Bayesian information criterion =~ 3516.5 3458.2  3473.6 3464.7 3517.0

For a description of M1 — M5 models, see section Multivariate
Result.
* p<0.05, ** p<0.01
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Note: N = 1441
Source: Czech Household Panel Survey 2018

Conclusions

In this study, we explored whether the magnitude of social jetlag correlates with work
characteristics and family status. Even though social jetlag is closely connected to the
temporal organization of social life, studies on its social predictors are relatively rare and
nearly all focus on the social jetlag among shift or night workers. Our work shifts the
attention towards the general working population. Using data from the Czech Household
Panel Survey, we analysed the role of several factors related to work, such as social class,
type of employment, working hours, as well as family status, such as parenthood.

We predicted that social jetlag would be systematically connected to social class. In
particular, we expected that professional and service classes would experience smaller
social jetlag. By definition, ‘service relation’ is defined by high discretion over work
activity and jobs are less connected to a particular time and place. To motivate workers
under service contracts, employers tend to create positions with flexible working hours
and pay salaries rather than an hourly wage (Evans — Mills 2000). Routine non-manual
and manual workers would more likely suffer from jetlag. The employment relation of
the wage labour is characterized by less discretion and flexibility. The wages are derived
from hours of work, work performed, and extra payment related to contractual bargaining.
The trust expectations are low, the work is closely supervised and monitored. Our data
fully supported this hypothesis. On average, we estimated that a typical professional
suffered from around one hour, while those from routine and lower technical occupations
suffered over 1.5 hours of social jetlag.

Furthermore, we hypothesized that social jetlag would be more severe among those with
long working hours (Grandin et al. 2006), and longer commute that either contributes to
social jetlag directly (Gabud et al. 2015) or is a predictor of shorter sleep (Basner et al.
2007; Chatzitheochari — Arber, 2009) and might, therefore, subsequently contribute to
higher social jetlag. However, this hypothesis was not fully corroborated. First, the
commuting time contributed very little to the level of social jetlag. Second, the link
between the number of hours worked per week and social jetlag was positive but non-
linear. Surprisingly, those with very long hours (50+ hours) suffered from low levels of
social jetlag. We suggest that this unexpected finding might be attributed to the selection

effect. Alternative explanation could be those working excessively overtime work every
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day, not distinguishing between workdays and freedays and therefore their social jetlag
1s minimal.

We hypothesize that the self-employed individuals would typically experience lower
social jetlag, particularly those from the professional and service class of occupations
(i.e., those with service relations and service contracts, such as managers, technicians,
journalists, and educational professionals). This prediction was corroborated only partly.
As we expected, self-employment was linked to significantly lower social jetlag.
However, in discordance with our hypothesis, it was the routine manual and non-manual
classes that benefited most. Researchers often portray self-employment among lower
occupational classes as low quality and precarious employment (Conen — Schippers 2019;
Glavin et al. 2019). However, our results suggest that self-employment might provide
some other types of benefits for routine manual and non-manual classes that are not
captured by the standard stratification characteristics. Therefore, self-employment might
reduce the misalignment between biological and social time for those who would
typically work on labour contracts.

We also tested a correlation between the number of family-related characteristics and
social jetlag. Even though by common sense, we would expect that the presence of small
children might exert major pressure on schedules if the parent cannot go to bed or cannot
sleep because the child needs attention, especially full-time working mothers with small
children might suffer from a significant misalignment of social and biological time,
previous research shows otherwise. Specifically, based on the previous literature (Antypa
et al. 2016; Sladek et al. 2020), we expected that the experience of social jetlag would not
be more severe among parents in comparison to childless respondents due to their
inclination towards morningness. In accordance with previous literature, we find parents
of small children are less likely to experience social jetlag. This finding holds for both
mothers and fathers. The parents of both sex at age up to 40 years were earlier chronotype
compared to age-matched childless subjects (Sladek et al. 2020). This could be due to a
secondary effect of childcare which stems from physiology: mothers and fathers need to
get up early with their children and are, therefore, exposed to bright light in the morning
which advances their circadian clock (Dijk et al. 1989; Gordijn et al. 1999; Revell et al.
2005). Moreover, according to the MCTQ definition, social jetlag is calculated as a
difference in mid-sleep time on free days and workdays but childcare does not necessarily
distinguish between them and so the effect is similar on all days. Furthermore, we did not

find any evidence that the presence of small children would exert higher pressures on the
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sleeping times of full-time employed fathers or mothers. This could be linked to long
parental leaves among Czech parents. The overwhelming majority of mothers take three-
year-long parental leave. Thus, they would not be working during the period, when the
child’s and parent’s chronotypes are likely to be most misaligned. Only mothers with
particularly good working conditions or work flexibility tend to keep working. This

means that the selection of parents into employment might explain the lack of effect.
Limitations

The presented article brings an original perspective and we consider it a valuable
contribution to the understanding of how work conditions and family situation affect the
misalignment between individual chronotype and requirements of social time. There are,
however, limitations in this study that could be addressed in future research. Firstly, we
are unable to determine causal effects and therefore cannot claim if social jetlag
contributes to the choice of work and/or family arrangement or if the work and/or results
in the social jetlag. Secondly, all analysed variables are self-reported which necessarily
poses a question regarding the subjectivity and accuracy of the measures, especially in
the case of social jetlag that should be in an ideal measured via a smart mobile device.
Social jetlag, after all, is only an estimation and as such, it suffers weaknesses. Future
research should aim to eliminate the mentioned problems and also preferably extend the

scope of analysis to more countries and explore the changes in time.
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5. Sleep practices among parents and childless
individuals

Abstract

While sleep is genetically determined to some extent, it is also largely socially driven.
Previous research on sleep is mostly biomedical and inconsistent since the number of
analysed sleep variables is limited and it often does not distinguish between genders and
parents based on the age of their child/ren. Using representative data from the Czech
Household Panel Study (2018) with answers from 2,017 childless individuals and 1,022
parents and employing a method of propensity score matching, the manuscript uses a
sociological lens and explores the effect of parenthood on sleep duration on workdays
and free days and its effect on social jetlag; misalignment between biological and social
preferences. The results show that parents have similar sleep patterns to childless
individuals, but mothers, in particular, are deprived of sleep during free days. Childcare
for mothers is an equivalent to having an employment seven days a week instead of the
average five. Parents’ sleep quality is not particularly impaired by the presence of a
child/ren in comparison to childless individuals: both rate their sleep as overall rather
poor.

Keywords: parenthood, propensity score matching, sleep duration, social jetlag, sleep

quality
Introduction

Even though the evidence regarding the overall effect of parenthood on individuals is
mixed, the opinion that having children comes at the price of daily strain and lowered
well-being is predominant (Nomaguchi and Milkie, 2003). Stress is not the only issue that
emerges on becoming a parent. New parents especially, but not exclusively, are often
severely sleep-deprived (Hagen et al., 2013), which may further amplify stress and
deterioration in their well-being. Very short or very long sleep duration is associated with
chronic physical diseases (Chen et al., 2020), and poor sleep quality is associated with
higher stress levels and negative moods (Benham, 2021), and both physical and mental

health complaints (Pilcher et al., 1997). In addition, a consistent sleep routine is also
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important for overall well-being (Bates et al., 2002; Chaput et al., 2020; Fuligni and
Hardway, 2006).

Although 46% of the sleep duration and 44% of sleep quality is genetically determined
(Kocevska et al., 2021), the rest of the variation is subjected to the environment we live
in and is socially driven (Grandner, 2017). Considerable attention has been devoted to the
conflict between work and family, but some other aspects of life have been ignored such
as sleep (Barnes et al., 2012) despite good sleep habits being a determinant of good health
(Chaput and Shiau, 2019; Luyster et al., 2012), physical and mental well-being (Chen et
al., 2020; Fuligni and Hardway, 2006; Jean-Louis et al., 2000) and overall quality of life
(Groeger et al., 2004). To an extent, sleep is likely to be influenced by the family situation
(Barnes et al., 2012) since childcare and related family obligations are time-consuming
and demanding. Not only do sleep practices differ among childless individuals and
parents, but it is also important to consider the diversity of maternal and paternal
experiences (Phares et al., 2005). Even though fathers are more involved in caring for
their children than ever before (Cabrera et al., 2000), family roles are still largely
gendered: mothers remain more likely to be the primary caregivers, taking parental leave
and taking care of the household while fathers are the breadwinners (Fletcher and Bailyn,
2005). This model along with long parental leave for women is practices and also
preferred model in the Czech Republic (Robila, 2012).

Despite previous research on sleep and parenthood, the comparisons of childless
individuals and parents are lacking in depth and can potentially suffer from selection bias
caused by the underrepresentation of parents. Using data from Czech Household Panel
Survey, a different perspective is applied: a quasi-experimental design of propensity score
matching (PMS) to essentially compare sleep-wake patterns and sleep quality of identical

or very similar individuals who differ only on the basis of having or not having children.
The Theory Behind Parenthood and Sleep

The Social Zeitgeber Theory developed by Ehlers, Frank and Kupfer (1988) suggests life
events disturb social zeitgebers (social demands), which further disrupt biological
rhythms (chronotype), thus resulting in depression and decreased psychological
wellbeing. The life event in this case is represented by childbirth, inevitably a significant

life change for both parents. The arrival of a baby then results in a change in the social
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schedule (childcare responsibilities, work responsibilities, shrinkage of social life) which
in turn also affects the biological clock (intermittent sleep, shorter sleep duration).

A growing body of sociological literature on sleep indicates that gendered responsibilities
in families influence sleep (e.g., Burgard, 2011; Ruppanner et al., 2021; Venn et al.,
2008); since women do most of the household chores and take on the bigger share of
childcare, their sleep is more likely to be disrupted than men’s’ (Maume et al., 2018) and
sleep duration and satisfaction among fathers after birth is significantly less pronounced

than in mothers (Richter et al., 2019)
Parental Sleep Practices

Sleep Duration

Up until recently, it was presumed that impaired sleep is only an issue for new parents
since they attend to the child waking in the night (Byars et al., 2020). However, the
existing longitudinal studies show the appearance of insomnia symptoms and a decrease
in sleep duration from late pregnancy (Gay et al., 2004; Sivertsen et al., 2015) that persist
for up to six years after the birth (Richter et al., 2019). The breaking point of increased
sleep deprivation and fragmentation is childbirth, but the sleep situation remains
challenging for approximately a year after that due to caregiving demands, especially
night-time care (Gay et al., 2004; Insana, Montgomery-Downs, et al., 2013; Sivertsen et
al., 2015). In general, parents of minor children suffer from shorter sleep duration than
childless individuals, and the younger the children, the shorter the sleep duration (Hagen
et al., 2013): one study suggests that children under 2 were most likely to sleep for only
about 5-6 hours per day and children between 2 and 18 years old were still unlikely to
sleep for 8 hours a day (Hagen et al., 2013; Krueger and Friedman, 2009); another study
shows that having children between 2-5 years old means 9 minutes’ less sleep nightly,
and every child between 6-18 years of age was found to decrease parents’ sleep by 4
minutes (Hagen et al., 2013)

While maternal sleep, especially postpartum (approximately 6-8 weeks from childbirth)
has been extensively studied, less attention has been paid to the sleeping patterns of
fathers. The existing research suggests the sleep of mothers is more highly fragmented
(Insana, Montgomery-Downs, et al., 2013). There are some contradictory results

regarding sleep duration: while some claim mothers sleep longer in comparison to fathers
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(Insana, Montgomery-Downs, et al., 2013), others argue that mothers spent a longer time
awake (Insana et al., 2014).

During both the prenatal and postpartum periods, the paternal sleep routine also changes
(Condon et al., 2004). As with the mothers, fathers were also found to sleep less, with
more disturbances occurring when compared to the late pregnancy period (Gay et al.,
2004). When comparing sleep duration between parents, contrary to what one would
expect, mothers were found to have significantly longer sleep (401 min) than fathers (330
min) (Meltzer, 2008). However, this study, conducted among parents of children with
autism spectrum disorder, did not distinguish between free days and workdays and was
conducted on a small sample of 35 mothers and 22 fathers in the US.

Catherine Leonhard and Christoph Randler (2009) explored amounts of sleep among
childless women, pregnant women, mothers and pregnant mothers but did not find any

statistical differences.
Social jetlag

Circadian rhythm encompasses a time period of approximately 24 hours and governs our
preferences sleep and wake cycle. Individuals incline towards morningness or
eveningness based on peaks of activity (Adan et al., 2010). However, the preferences
based on an individual’s biological rhythm often do not match actual behaviour, which is
determined by social constraints. This misalignment between biological and social needs
and preferences is called ‘social jetlag’. Parents may be anywhere on the chronotype
spectrum, with the likelihood of being a morning chronotype increasing with age
(Jankowski, 2015). As for the mothers, disrupted sleep during pregnancy is quite common
(Sloan, 2008), and it can potentially affect maternal circadian rhythm (Hofstra and de
Weerd, 2008). The circadian rhythm of infants is diametrically opposite to that of their
adult counterparts: it only appears during the first two months of their life, and they have
different needs regarding sleep (Joseph et al., 2015). Since small children are not
susceptible to social influences but tend to be subordinate almost exclusively to their
biological rhythm, overall they are most likely inclined to be morning types (Randler et
al., 2009). Even though one would expect that parents’ chronotypes and their children’s
differ, and parents might therefore manifest higher social jetlag, previous research
suggests the opposite (Feldman, 2006; Sladek et al., 2020; Yamazaki, 2007). The most

recent paper exploring the social jetlag effect among employed adult individuals due to
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work and family commitments (Kudrna€ova and Hamplova, 2022) shows, in agreement
with the afore-mentioned studies, that parents with smaller children are significantly less
likely to experience a misalignment between biological and social time.

Also, the majority of the past studies on social jetlag are discussed in the context of
specific groups, such as adolescents (e.g., Diaz-Morales & Escribano, 2015), or nightshift
workers (e.g., Roenneberg & Merrow, 2016). Social jetlag research in the context of
parenthood, however, is scarce and the existing studies present it only as secondary

findings (e.g., Sladek et al., 2020).
Sleep quality

When considering the altered sleep duration and amplified social jetlag among parents, it
is not surprising that sleep quality may also change. Pregnancy and childbirth itself are
complex physiological phenomena that, according to some, affects mothers’ sleep
significantly. In comparison, paternal sleep quality changes are less pronounced (Richter
etal., 2019). However, some research suggests it is the other way around (Meltzer, 2008).
There are records of maternal sleep satisfaction already decreasing three years before
childbirth and perceptibly even more shortly after, while paternal sleep quality was found
to slightly increase before childbirth (Krdmer and Rodgers, 2020). Postpartum mothers
predominantly engage in night-time childcare, causing more fragmented sleep and a
decrease in their sleep quality according to some (Gay et al., 2004; Richter et al., 2019).
A study exploring sleep quality in parents 10-12 weeks postpartum found a slight
improvement (Derheim et al., 2009; Insana, Williams, et al., 2013). Parent studies with
6-months olds that found no difference between mothers and fathers and also mothers and
childless women, only fathers were reporting worse sleep quality than control men
(Kenny et al., 2021), or studies suggest that mothers' sleep satisfaction steadily increases
since giving birth to reach the point where there is no difference between childless women
and mothers five years (Krdmer and Rodgers, 2020) or even six years (Richter et al.,
2019) after the delivery. By contrast, fathers’ sleep is said to remain constant over the
course of five years after the delivery (Krdmer and Rodgers, 2020) or decrease but much
less dramatically than for mothers (Richter et al., 2019).

The quality of sleep seems to be closely tied to the parental experience: on the one hand,
some articles suggest first-time mothers are likely to have higher quality sleep than

experienced mothers (Kenny et al., 2021); on the other hand, other studies report either
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no effect whatsoever of first childbirth on parents’ sleep patterns when employing PSM
(Kramer and Rodgers, 2020) or contrarily suggest first childbirth (Richter et al., 2019) or
even the first three childbirths impact negatively on sleep satisfaction among parents, with
mothers being likely to suffer from significantly worse quality sleep than fathers (Krdmer

and Rodgers, 2020).
Summary of the Previous Literature

Even though maternal sleep profiles are quite well described, sleep research is generally
more often conducted solely on female samples (Derheim et al., 2009; El Ansari and
Stock, 2010; Leonhard and Randler, 2009). Parental sleep is not sufficiently explored.
Barely any sleep studies have taken into consideration childless people as well as parents
(Insana, Montgomery-Downs, et al., 2013; Kenny et al., 2021; Krdmer and Rodgers,
2020). Moreover, some of the sleep research focuses on a specific population such as
parents with children with autism spectrum disorder (Meltzer, 2008). Previous research
consists of small samples of dozens or tens (Condon et al., 2004; Gay et al., 2004; Insana
et al., 2014; Insana, Montgomery-Downs, et al., 2013; Kenny et al., 2021) which is too
small to be reliable, only a minority can be considered representative (Krdmer and
Rodgers, 2020; Krueger and Friedman, 2009; Kudrnacovéa and Hamplova, 2022; Richter
et al., 2019) and some of the representative studies were conducted on an employed
population which also includes parents (Hagen et al., 2013; Kudrnacova and Hamplova,
2022). Michael D. Kramer and Joseph Lee Rodgers (2020) employed PSM in their article
but they focused on the effect of childbirth on life satisfaction and included only one sleep
variable, sleep satisfaction, in their analysis.

Overall, the previous literature on sleep among parents is often contradictory, focuses
predominantly on pregnant women or parents of small children and explores a limited
number of sleep variables. The current study, therefore, offers a comprehensive
description of parental sleep with children of various ages in the household and
distinguishes between childless people and parents, also between men and women based

on PSM to eliminate selection bias.

Hypotheses

H1: The younger the children, the lower the sleep duration of both mothers and fathers.
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H2: Sleep duration differs between free days and workdays.

H3: Parents, in general, are more likely to have less sleep variability in the sense of sleep
onset and sleep end during workdays and free days and hence lower social jetlag than
childless people in general.

H4: Both mothers and fathers have lower subjective sleep quality in comparison to their
childless counterparts.

HS: The older the children, the less the difference in sleep quality between parents and

childless individuals.

Data and Methods

Study Design and Participants

The study draws on data from the Czech Household Panel Survey (CHPS), which is a
nationally representative sample survey repeatedly interviewing a random sample of
households in the Czech Republic since 2015. A method of two-stage stratified random
sampling was used and data was collected through Standardized interview face-to-face -
computer-assisted personal interviewing (CAPI), paper-and-pencil self-administered
questionnaire (SAQ) and computer-assisted web interviewing (CAWI).

The fourth wave of CHPS (2018) was analysed for this study since it contains various
sleep measures according to the Munich Chronotype Questionnaire (MCTQ; WEP 2020).
The data for this wave were collected between 20th June and 15™ October, and a total of
3,188 households were interviewed with a household retention rate of 86.4%. The overall
analytical sample after listwise deletion consists of 3,039 respondents in total (2,017
childless individuals and 1,022 parents).

Dataset and complete technical information are available in the Czech Social Science

Data Archive (refer to Kudrnacova 2019).

Treatment and Outcome Variables

Treatment Variables: Parenthood

To discriminate between parents and childless individuals, binary indicators (also called
outcome variables) are used. Zero value stands for non-parents, and one represents
parents based on the age category of their child/ren. Based on both the theoretical

framework and the available variables in the dataset, there are three categories: parents
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with at least one child aged < 5, parents with at least one child aged > 6 and < 11 and

parents with at least one child aged > 11 and < 17.
Outcome variables: Sleep
Social jetlag

The measure of social jetlag was computed according to MCTQ (WEP 2020) as a mid-
sleep difference on free days and workdays. The resulting continuous-time variable was
converted into an absolute numeric variable representing the hours of social jetlag. Any
value above zero represents the discrepancy between social and biological time, whereas
zero means the absence of such misalignment. This measure was also employed in other

studies (e.g., Jankowski, 2014).
Sleep duration

The total amount of sleep obtained was also incorporated into the analysis as one of the
outcome variables. Items “At what time do you usually fall asleep on workdays/free
days?” and “At what time do you usually wake up on workdays/free days?”” were used to
compute the average daily sleep duration. As with social jetlag, sleep duration was
calculated as a time variable and converted into a numeric variable holding the number

of hours. This measure was also employed in other studies (e.g., Sladek et al., 2020).
Sleep quality

The quality of sleep is a subjective measure obtained through the question “How would
you rate the quality of your sleep?”” with responses ranging from 1 to 4 (“very bad”, “bad”,
“good” and “very good”). This measure was also employed in other studies (e.g., Ness &

Saksvik-Lehouillier, 2018).
Statistical Analysis

The PSM is used to estimate the effect of parenthood on sleep. It is a statistical procedure
that reduces selection bias by a sample compilation in which the confounders are balanced
between the groups. It has similar features to an experiment: there are two groups, one
control and one treatment. This method allows the assessment of social jetlag, sleep

duration and sleep quality among childless individuals and parents. Individuals without
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children and parents are matched: a propensity score is calculated based on a set of control
variables to achieve the maximum possible similarity so that childless people and parents
differ only on the basis of having or not having children.

Firstly, the propensity score is estimated using a logit specification. Secondly, a matching
algorithm is used to find the most similar pairs in the sample. Previous studies suggest
significant differences between men and women and also among parents based on the age
of their child/ren. It is therefore appropriate to create the respective number of propensity
score models, which are six in total. For each of them, the most fitting matching algorithm
must be used. A variety of matching algorithms was tested but the most applicable ones

are listed in Table 1.

Table 1. Propensity score matching algorithms used in analyses

Matching group properties

Matching algorithm
(control group vs. treatment group)

Childless people Male Nearest neighbour 2 matching with replacement

VS.

parents with child/ren aged <5 Fomale Nearest neighbour 1 matching with replacement with
years caliper width 0.002
Childless people Male Nearest neighbour 1 matching with replacement
Vs.
parents with child/red aged > 6 Female Nearest neighbour 1 matching with replacement with
and < 11 years caliper width 0.0004
Childless people Male Epanechnikov kernel matching with bandwith 0.06
Vs.
parents with child/ren aged 2 Female Nearest neighbour 1 matching with replacement

11 and < 17 years

Also, common support is assessed both subjectively by examining the graphs of
propensity scores across treatment and control groups (not presented in the article) and
objectively by implementing it into the analyses. The common support condition ensures
an overlap between the treatment and the control group, thereby guaranteeing
comparability (Caliendo and Kopeinig, 2008).

The outcomes of the matched treatment and the control group are compared in a weighted
non-parametric mean comparison to estimate the average effect of being a parent
compared to the situation of not being a parent. Standard errors were bootstrapped with
1000 repetitions because the methodological research indicates that bootstrapping
performs effectively in PSM (Bodory et al., 2020). The analyses were performed using

the Stata psmatch2 command (Leuven and Sianesi, 2003).

Control Variables
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Control variables include continuous age (18-70), categorical net household income (1
“up to 29 999 CZK”, 2 “30 000 - 39 999 CZK”, 3 “40 000 - 49 999 CZK” 4 “more than
50 000 CZK”) and education (1 “Primary and secondary”, 2 “Tertiary™).

Since men and women have separate models, the sex variable was not added. Even though
in the exploratory models, the couple variable explained parenthood quite well, it was not
included in the final models because the vast majority of parents were either married or
living with their spouse. This variable has lost its distinctiveness and was therefore

eliminated.

Results

Descriptive Statistics and Control Variables Balancing

Tables 2 and 3 show the balancing of control variables before and after matching. Because
the analyses are performed separately for the three-parent categories based on the age
range of their child/ren and individually for each gender, there are six tables in total. Since
the trends are similar among all of them, only two are described in detail below; the other
four tables are provided in the supplementary material. It was not necessary to consider
different outcome variables because the balancing is the same regardless of social jetlag,
sleep duration on free/workdays and sleep quality.

Table 2 indicates substantial differences between the childless and fathers of the youngest
child group, especially in terms of age: before matching, the mean age of fathers was 38
while for the control group of the childless, it was 49. Fathers have on average higher
education and higher household income. After successful matching, however, the control
variables are balanced; standardized percentage bias is reduced to below the
recommended value of 5.0, and the variance ratio reaches slightly over 1.0 (Gangl, 2015),
representing an equal variance in the control variable for both groups among continuous

variables.

Table 2. Control variables balancing before and after matching: fathers with at least one child aged <5

years vs. childless men

Before matching After matching
Mean Mean
Treated  Controls Variance  Treated Controls Variance
(Fathers) (Childless) % bias Ratio (Fathers)  (Childless) % bias Ratio
Age! 38.090 49.014 -85.8 0.14 38.086 37.793 2.3 1.01
Education 0.302 0.196 24.5 0.298 0.295 0.6
Household income! 2.683 2.315 33.1 0.75 2.682 2.652 2.7 1.06
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N 199 927 198° 927

CHPS 2018. % bias = standardized percentage bias

IThe variables of age and household income were entered in squared terms to achieve better balancing.

2] treated was excluded by the algorithm due to no common support

Similar to men, women also show significant differences before and after matching.
Mothers of child/ren up to the age of 5 are on average 35 years old, and childless controls
are almost 51 years old before matching is performed. Mothers are also more likely to
have reached a higher level of education and tend to have a higher income in comparison
to women without children. After performing the matching, the differences are reduced
and mean values are balanced with both standardized percentage bias and variance ratios

reaching acceptable values.

Table 3. Control variables balancing before and after matching: mothers with at least one child aged <5

years vs. childless women

Before matching After matching
Mean Mean

Treated  Controls Variance  Treated Controls Variance

(mothers) (Childless) % bias Ratio (mothers) (Childless) % bias Ratio
Age! 35.012 50.752 -133.1 0.10 34.370 33.997 3.1 1.08
Education 0.341 0.167 40.8 0.328 0.326 0.6
Household income! 2.504 2.162 29.9 0.83 2.578 2.550 2.5 0.96
N 252 1,090 1922 1,090

CHPS 2018. % bias = standardized percentage bias

'The variables of age and household income were entered in squared terms to achieve
better balancing.

260 treated were xcluded by the algorithm due to no common support

Results on Sleep: Parents of Children Up to 5 Years of Age

The effect of parenthood on various sleep variables is explored. When comparing almost
identical pairs of childless men and fathers with children up to 5 years of age (Table 4),
fathers are inclined towards lower social jetlag values, on average 1.16 hours, while
childless men reach 1.39 hours of sleep debt, which is significant for the 10 % level
(p=0.068). Sleep duration on free days yields a difference of 30 minutes in favour of
childless people, also significant on the 10 % level (p=0.067). However, there are no

notable differences in sleep quality and sleep duration on workdays.

Table 4. Sleep among fathers of children up to 5 years of age

Coefficient Bootstrapped s.e. Z-statistics P-value (P>|z|)

Social jetlag

Mean outcome treated 1.16

Mean outcome matched controls 1.39

ATT -0.22 0.12 -1.83 0.068
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Sleep duration on free days
Mean outcome treated

Mean outcome matched controls
ATT

Sleep duration on workdays
Mean outcome treated

Mean outcome matched controls
ATT

Sleep quality

Mean outcome treated

Mean outcome matched controls
ATT

8.01
8.31
-0.30

6.97
7.18
-0.21

0.15
0.12
0.04

0.16

0.16

0.05

-1.83

-1.29

0.78

0.067

0.197

0.436

CHPS 2018. ATT=Average Treatment Effect on the Treated s.e.=standard error. N(treated)=198,
N(controls)=927. 1 treated excluded after matching due to no common support.

The contrast between childless women and mothers of small child/ren is even more
pronounced (Table 5). As for social jetlag, mothers manifest 0.82 hours while for the
childless, the value reaches 1.35 hours, which is statistically significant on the 0.1% level
(p=0.000). Similar to fathers, mothers also tend to have shorter sleep on free days (8.12
hours) than women without child/ren (9.45 hours), with a significance level of 10%

(p=0.094). There are barely any differences between the treated and controls in sleep

quality and sleep duration on workdays and sleep quality.

Table 5. Sleep among mothers of children up to 5 years of age

Coefficient Bootstrapped s.e.

Z-statistics

P-value (P>|z|)

Social jetlag

Mean outcome treated

Mean outcome matched controls
ATT

Sleep duration on free days
Mean outcome treated

Mean outcome matched controls
ATT

Sleep duration on workdays
Mean outcome treated

Mean outcome matched controls
ATT

Sleep quality

Mean outcome treated

Mean outcome matched controls
ATT

0.82
1.35
-0.53

8.12
8.45
-0.33

7.43
7.36
0.07

0.26
0.23
0.03

0.15

0.20

0.21

0.07

-3.59

-1.68

0.31

0.41

0.000

0.094

0.755

0.681

CHPS 2018. ATT=Average Treatment Effect on the Treated s.e.=standard error. N(treated)=192,
N(controls)=1090. 60 treated excluded after matching due to no common support.

Results on Sleep: Parents of Children Between 6 and 11 Years of Age
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Interestingly, the sleep variables of childless men and fathers of children/ren between 6
and 11 years of age (Table 6) differ only slightly, and none of the differences is
statistically significant. The matched sample of both the treated and controls manifests
around 1.2 hours of social jetlag, the length of their sleep during free days being roughly

8 hours on average and on workdays almost 7 hours, with notably poor quality of sleep.

Table 6. Sleep among fathers of children from 6 to 11 years of age

Coefficient Bootstrapped s.e. Z-statistics P-value (P>|z|)

Social jetlag

Mean outcome treated 1.24

Mean outcome matched controls 1.23

ATT 0.01 0.15 0.07 0.943
Sleep duration on free days

Mean outcome treated 8.04

Mean outcome matched controls 8.14

ATT -0.10 0.19 -0.54 0.588
Sleep duration on workdays

Mean outcome treated 6.86

Mean outcome matched controls 6.94

ATT -0.08 0.17 -0.48 0.635
Sleep quality

Mean outcome treated 0.17

Mean outcome matched controls 0.14

ATT 0.04 0.05 0.68 0.493

CHPS 2018. ATT=Average Treatment Effect on the Treated s.e.=standard error. N(treated)=199,

N(controls)=927.

The sleep routines of childless women and mothers of children/ren in the same age group
vary (Table 7). Mothers once again exhibit lower social jetlag in comparison to their peers
without children on a 5% significance level (p=0.035). Even though the sleep duration on
free days does not differ greatly among the treated and the controls, the difference is
notable on the 10% significance level (p=0.086). Besides that, sleep duration on workdays

and sleep quality are comparable.

Table 7. Sleep among mothers of children from 6 to 11 years of age

Coefficient Bootstrapped s.e. Z-statistics P-value (P>|z|)

Social jetlag

Mean outcome treated 1.10

Mean outcome matched controls 1.39

ATT -0.28 0.13 2.11 0.035
Sleep duration on free days

Mean outcome treated 8.25

Mean outcome matched controls 8.58

ATT -0.34 0.20 -1.72 0.086
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Sleep duration on workdays

Mean outcome treated 7.10

Mean outcome matched controls 7.27

ATT -0.16 0.17 -0.97 0.331
Sleep quality

Mean outcome treated 0.24

Mean outcome matched controls 0.18

ATT 0.06 0.06 1.06 0.287

CHPS 2018. ATT=Average Treatment Effect on the Treated s.e.=standard error. N(treated)=189,
N(controls)=1090. 98 treated excluded after matching due to no common support.

Results on Sleep: Parents of Children Between 12 and 17 Years of Age

Last but not least, the comparison of childless men and fathers of child/ren older than 11
but still before reaching adulthood (Table 8) show statistical differences on a 10% level
in the amount of social jetlag (p=0.079) and sleep on free days (p=0.096), with fathers
once again suffering less from sleep debt but also manifesting less sleep during the
weekends. Sleep duration during the week, however, is almost 7 hours and the sleep

quality tends to be poor for both groups.

Table 8. Sleep among fathers of children from 12 to 17 years of age

Coefficient Bootstrapped s.e. Z-statistics P-value (P>|z|)

Social jetlag

Mean outcome treated 1.16

Mean outcome matched controls 1.32

ATT -0.16 0.09 -1.76 0.079
Sleep duration on free days

Mean outcome treated 8.00

Mean outcome matched controls 8.21

ATT -0.21 0.12 -1.67 0.096
Sleep duration on workdays

Mean outcome treated 6.92

Mean outcome matched controls 6.97

ATT -0.06 0.11 -0.52 0.601
Sleep quality

Mean outcome treated 0.21

Mean outcome matched controls 0.15

ATT 0.05 0.04 1.38 0.169

CHPS 2018. ATT=Average Treatment Effect on the Treated s.e.=standard error. N(treated)=285,
N(controls)=927. 3 treated were excluded after matching due to no common support.

As for women (Table 9), motherhood has a notable effect of 1% significance on social
jetlag (p=0.008), suggesting that mothers suffer from lower levels of sleep debt. However,

mothers of older child/ren also get less sleep than their childless peers on a 5%
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significance level (p=0.017). Sleep duration during the week and rather bad sleep quality

are comparable for both women with and without child/ren.

Table 9. Sleep among mothers of children from 12 to 17 years of age

Coefficient Bootstrapped s.e. Z-statistics P-value (P>|z)

Social jetlag

Mean outcome treated 1.13

Mean outcome matched controls 1.48

ATT -0.35 0.13 -2.64 0.008
Sleep duration on free days

Mean outcome treated 8.09

Mean outcome matched controls 8.53

ATT -0.44 0.18 -2.38 0.017
Sleep duration on workdays

Mean outcome treated 7.15

Mean outcome matched controls 7.24

ATT -0.09 0.15 -0.60 0.548
Sleep quality

Mean outcome treated 0.22

Mean outcome matched controls 0.16

ATT 0.06 0.05 1.09 0.277

CHPS 2018. ATT=Average Treatment Effect on the Treated s.e.=standard error. N(treated)=342,
N(controls)=1090. 18 treated excluded after matching due to no common support.

Discussion

Contributing to the theory of the Social Zeitgeber, which suggests disturbed sleep by life
events such as childbirth, and to the theories of gendered responsibilities influencing sleep
among parents, this manuscript explores sleep duration, social jetlag and sleep quality
among childless individuals and parents.

The results do not fully support the hypothesis (H1) that parents of younger children will
have the shortest sleep length. For fathers, sleep duration on both free and workdays
remains relatively stable in all three age categories of their children. On free days, mothers
also have a similar amount of sleep no matter the age of their children. However, on
workdays, mothers of child/ren up to 5 years of age get the most sleep. This is in
opposition to previous research that suggests sleep impairment for those with child/ren
up to six years of age (Richter et al., 2019). When comparing childless individuals and
parents, parents of the youngest child/ren and mothers of child/ren from 6 to 11 years are
observed to sleep less on free days on a 10% significance level, fathers of child/ren from
12 to 17 years get less sleep, and mothers have significantly less sleep than their childless

peers from the same age group even on a 5% level of significance. There are no

70



differences between childless people and parents on workdays in any child age group.
This finding partially confirms those of Erika Hagen et al. (2013) in that parents of minor
children, in general, have a shorter sleep length as opposed to those without children
(Hagen et al., 2013). However, this study did not differentiate between free days and
workdays. While sleep duration on free days is on average almost the same among
mothers and fathers, women tend to get about half an hour more sleep on workdays, which
is partially confirmed (Insana, Montgomery-Downs, et al., 2013) and partially contrasts
with previous research results (Insana et al., 2014). Lower sleep duration of parents during
free days is likely to be an effect of parenthood: parents may not have to go to work on
free days, but they have children to take care of, which gives them a reason to get up
earlier than they might have preferred.

Regarding amount of sleep and its variance between free days and workdays (H2), the
results support the hypothesis: generally, sleep is about an hour longer on free days than
on workdays, which also applies to the childless. The sleep duration differences are
greatest for parents with the smallest children. This result is not surprising since it is quite
a common practice to sleep longer on free days. Previous literature has not considered the
differences between workdays and weekends.

Even though, based on previous research (Feldman, 2006; Kudrnacova and Hamplova,
2022; Sladek et al., 2020; Yamazaki, 2007), parents were expected to suffer from lower
social jetlag (H3), the results are mixed. Mothers consistently have significantly lower
social jetlag when compared to their childless peers, as suggested by the previous
literature. Fathers in the youngest and oldest child groups have a lower sleep debt but on
a 10 % significance level, while the middle group shows no difference at all. The reason
might be that since mothers are the primary caregivers, their workdays and free days are
quite similar in terms of sleep routine, while fathers, as the breadwinners, are more likely
to have an ordinary week, which means getting up early on workdays and little later on
free days. Even though their sleep is influenced by parenthood, it does not seem to be
affected to the same extent as the sleep of mothers.

Interestingly, there are no differences at all among parents in sleep quality, which is in
opposition to both previous research and hypothesis (H4) and subsequently also to the
assumption (HS5) that there would be more pronounced differences between childless
individuals and parents in the youngest age groups. Sleep quality is comparable in all

groups with barely notable differences. This is possibly due to parents’ sleep quality not
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being particularly impaired by the presence of a child/ren: both the childless and parents

rate their sleep as overall rather poor.

Limitations

There are several strengths to this article: firstly, given that sleep is influenced by the
temporal organization of social life and inevitably affects the quality of life, it is a valuable
contribution to the sociological debate. Yet, with rare exceptions, sleep research has been
dominated by biomedical approaches. Secondly, the presented data are representative of
the Czech population and the use of the PMS method helps to eliminate bias in
observational studies.

The limitations include the lack of objective sleep measures (e.g., polysomnography).
Nor does the study allow for longitudinal observation: there are not enough new parents
in between the three CHPS waves (2018-2020) containing sleep variables to observe both

within and between differences.

Conclusion

The current study explores the effect of parenthood on sleep patterns using a method of
PSM. Since the previous literature indicated that the experience might differ based on
gender and age of the children, these factors were considered in the models. Analysing
the effect of various sleep variables (sleep duration on workdays and free days, social
jetlag and sleep quality) on childless individuals and parents and taking into account the
previous literature — in many cases inconsistent — some interesting findings emerge: the
longest sleep phase seems to be reached among mothers of small children. Overall,
childless individuals and parents have similar sleep patterns, getting less sleep during
workdays and more sleep during the weekends. But parents are deprived of sleep on free
days, especially when their child or children are 12 or older. This is also connected to
mothers exhibiting lower social jetlag, which suggests that the child/ren are the equivalent
of full-time employment. Children, however, seem to be a disadvantage to sleep duration
on free days because parents and especially mothers cannot sleep as long as they might
prefer. Intriguingly, no difference was found regarding sleep quality.

Sleep is often an underestimated but essential part of our lives, one which should be given
more attention, especially given the fact that healthy sleep patterns are necessary for both

physical and mental wellbeing and in general high quality life. The data analysed here are
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cross-sectional and pre-pandemic; future studies should ideally focus on extending the

investigation into sleep and how it changes at various points in time.
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6. Discussion

Sleep is a popular subject, especially in the media and public (discussed in Chapter 1.3),
but it is often considered from a narrow point of view and the conventional contexts of
biology and physiology. One of the dissertation’s aims is to address sleep as a
multidisciplinary subject and challenge the existing literature and research to include a
social sciences perspective. In three independent yet interconnected empirical chapters, |
investigated sleep in the context of quality of life. Building on previous mainly
biomedical studies, the dissertation delivers a fresh view of sleep analysis. A range of
methodological approaches were applied (multilevel repeated measurement models,
multilevel mixed-effects models, and propensity score matching), placing sleep into a
sociological context. Sleep patterns and their links to quality of life were analysed, with
a detailed study of the collision of family and work and resultant misalignment of
biological and social rhythms. Inspired by the findings, the research was extended with
an analysis and comparison of sleep patterns in childless individuals and parents. This
concluding chapter contains several subsections and generally follows the structure of
discussion in an academic article. The first subsection highlights the most important and
interesting results emerging from this research. The second subsection presents an
analysis of results and the contribution of the research to contemporary Czech society.
The third subsection discusses the limitations of the research. The final subsection

contains recommendations for future sleep research.

6.1. Summary

The research question which linked and combined the individual parts of this work probed
the relationship between sleep (and its various aspects) and quality of life in the Czech
population. Over time, this question evolved and adopted a more specific form with three
additional, specific aims: (i) a study of the long-term effects of sleep on general well-
being, (i1) sleep examined in the contexts of work and family, and (ii1) further analysis of
sleep in the family context and a comparison of sleep in relation to parents and childless
individuals.

My dissertation research has drawn from and contributed to some of the existing
theoretical frameworks. One of them is the Integrative quality-of-life theory (Ventegodt,
Merrick, and Andersen 2003) with five dimensions of quality of life (life satisfaction,

happiness, work satisfaction, well-being and subjective health) which were empirically
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shown to be influenced by sleep and particularly by sleep quality (Chapter 3). Other
theoretical bases claiming the existence of the link between sleep and the quality of life
are Repair and Restoration theory suggests that only sufficient and good quality sleep can
provide both physical and mental restoration and repair compared to no other
physiological process (Ezenwanne 2011). Also, the Social Zeitgeber Theory included in
one of the other articles (Chapter 5) suggests that major life events are disruptors of
established social practices and hence also the sleep rhythms and inevitably affect the
quality of life (Ehlers, Frank, and Kupfer 1988) which is a framework applicable
especially to the clash of preferred sleep patterns in the context of work and family. Last
but not least, gendered responsibilities are often referred to as major factors influencing
sleeping arrangements in families (Burgard 2011; Ruppanner et al. 2021; Venn et al.
2008). Although sleep is still a relatively undeveloped theoretical concept in sociology,
in an interdisciplinary context there is certainly much to work with and build on.

The empirical results in this dissertation confirmed that sleep is a good servant but poor
master: too little or too much sleep is counter-productive to quality of life. Social jetlag
relates only to work stress and life satisfaction, but as with sleep duration, it does not or
varies little over time. By contrast, quality of sleep is the strongest sleep-related predictor
of a happy and high-quality life, and it is frequently subject to changes over time.

The data on employed people in the Czech population also revealed that social jetlag is
prevalent: only 6.5% of people have consistent sleep patterns and do not generate any
social jetlag, whereas 54% generate at least one hour or more. Compared to the general
population (Merikanto et al. 2017), the proportion of people with extreme social jetlag is
notably smaller in the Czech working population. Interestingly, the premise that extended
working hours (50+ per week) and commuting times cause greater social jetlag was not
confirmed. The presence of small children in a household of full-time workers also did
not significantly change the magnitude of social jetlag. Social jetlag was more
significantly affected by self-employment (negative relationship). A comparison of social
classes indicated more pronounced social jetlag in social classes III to VI (especially V —
lower technical occupations and VI — routine occupations) than social classes I and II.
The relatively small impact of family status on social jetlag was startling and provided a
focus for the third article presented in the dissertation. The study compared childless
individuals and parents, but separate results were also generated for each group, providing
interesting findings. Childless men and fathers showed few differences, whereas the

results for women indicated greater variability, especially in social jetlag. Mothers
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showed consistently lower variability in sleep routines between workdays and free days.

Otherwise, the data indicated rather poor sleep quality among all.

6.2. Interpretations and implications

The previous section summarised some of the most surprising and interesting results,
including some unproved assumptions. Let us examine the results in greater detail in
relation to the entire discussion on sleep and quality of life. At the beginning of the
dissertation, I asked how sleep related to quality of life. The subsequent research
exclusively examined the Czech population because I was able to obtain high-quality,
representative household panel data which also allowed inquiry into individual
characteristics, attitudes and self-reported behaviours.

The first, specific research question probed the effects of sleep over time and the
relationship of various sleep variables to quality of life. It built on the integrative quality-
of-life (IQOL) theory (explained in detail in Chapter 3), which suggests that quality of
life consists of five dimensions: well-being, satisfaction with life, happiness, subjective
health and work stress. In this way, IQOL theory is more precise and better describes the
entirety of quality of life than a single measured aspect. While the main goal was to study
long-term effects (the data permitted observation of individuals over the course of three
years), some insight into the in-between differences was also obtained, confirming the
link between sleep duration and general health and happiness reported in previous studies
(Kalak et al. 2014; Shen et al. 2018). Previous studies have shown that the longer the
sleep duration, the worse the subjective health and happiness levels among individuals
(Groeger, Zijjlstra, and Dijk 2004; Kalak et al. 2014; Shen et al. 2018). Interestingly, no
indication of change over time has been observed. This may simply be because the
observation period (three years) is too short to discern significant changes which
otherwise occur over a lifetime, for example, as a consequence of aging. The
measurement tool is limited by collecting generalized data on sleep duration during a
typical week at one point of the year. Consistent with other, extensive observations (Jean-
Louis et al. 2000; Ritsner et al. 2004; Zeitlhofer 2000), sleep quality carries the most
significance in assessing quality of life. In this case, sleep quality had significant effects
on the studied dimensions of quality of life (except for work stress), and the positive links
agreed with the conclusions of previous extensive research (Jean-Louis et al. 2000; Kim
etal. 2011; Shao et al. 2010; Zeitlhofer 2000). Long-term changes also indicated positive

changes, this time in all five quality-of-life dimensions. The results for social jetlag,
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however, only broadly agreed with previous findings. While some literature (Jankowski
2014; Onder 2020) suggests that more pronounced social jetlag leads to a decrease in life
satisfaction and higher levels of work stress, other sources dispute this claim (Chang and
Jang 2019). Moreover, there is no effect over time. Finally, the finding that sleep quality
is undeniably the strongest predictor of all the sleep variables was in line with other
studies (Jean-Louis et al. 2000; Ness and Saksvik-Lehouillier 2018; Shao et al. 2010).
The examined data also appears to marginally capture trends related to the Covid-19
pandemic, revealing an increase in sleep quality in 2020 that may have been a
consequence of emergency lockdown measures. Foreign studies have also reported
improved sleep quality in people at that time (Kocevska et al. 2020). The effects over
time, however, remained unchanged. Although the results generally suggest stability in
sleep habits and routines over time, it is important to note that three years may be too
short a period to observe any significant changes. Minor nuances may be concealed by
the value of the statistical error. The most important finding is that sleep quality (in the
context of general Czech population) is a valid and reliable predictor of quality of life.

The study which followed was driven by the curiosity whether family or work obligations
had a greater effect on social jetlag. The target population of the study, therefore, was the
general working population. The study confirmed the hypothesis that professional and
services classes were less likely to suffer from social jetlag than routine manual and non-
manual labour classes which is also consistent with a previous study (Islam et al. 2018).
This perhaps partially results from professional and service classes having steadier
positions and more flexible working hours but also fixed work contracts. Routine non-
manual and manual labourers have more variable working hours, are often required to
work shifts (early morning or late evening), and tend to be paid by the volume of work
done. Surprisingly, commuting time was not a significant factor despite the previous
research showing the exact opposite (Gabud et al. 2015). An interesting observation was
that individuals who worked on average between 40 and 49 hours per week exhibited
greater social jetlag than those who worked on average 50 hours or more. This finding
may either be a result of the selection effect or suggest that little to no misalignment exists
between workdays and free days since extensive working hours requires treating every
day of the week as a workday (i.e., getting up and going to bed at roughly the same time
every day). While there is no literature addressing specifically social jetlag and its link to
working overtime, there is evidence of a higher prevalence of sleep disorders among

frequent overtime workers (Ribet and Derriennic 1999). Even though social jetlag seems
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to be lower among those working more extensive working hours than those working up
to 9 hours of overtime, it does not mean that it is a healthy and sustainable lifestyle.
Moreover, the difference in the relationship between different levels of overtime and
social jetlag might be influenced by other variables not included in the model such as job
stress (Takaesu et al. 2021) or time management skills. Another interesting predictor of
lower social jetlag was self-employment, especially among lower technical and routine
occupations. Even though these positions tend to be less secure, this disadvantage is partly
balanced by the relative freedom in working hours. Even though there are no studies
dedicated to social jetlag and self-employment, there is empirical evidence mapping a
similar phenomenon: the transition to the home office mode at the beginning of the Covid-
19 pandemic-related lockdown. And these studies also showed a decrease in social jetlag
(Brandao et al. 2021). Family characteristics also provided some interesting findings. In
the case of both men and women, the presence of small children in the household
indicated a greater likelihood of lower social jetlag than in households without young
children. This observation agrees with previous studies (Caci et al. 2005; Feldman 2006;
Sladek et al. 2020; Yamazaki 2007), and may be simply because parents tend to have
more structured schedules around caring for children. Parents are also more likely to have
similar schedules on both workdays and non-workdays, thus reducing the social jetlag
due to family obligations.

The effect of family characteristics on sleep was one of the hypotheses of the previous
study, but it was a relatively superficial exploration since it was not the main focus of the
article which demanded deeper inquiry. The final study therefore investigated not only
the working population but also the general Czech population, grouped according to
having/not having a child and gender. The findings were fascinating: although previous
research shows the opposite (Richter et al. 2019), the results of my study suggest that
mothers of small children (up to 5 years of age) tend to sleep the longest, likely
compensating for hormonal load and stress encountered in caring for a baby but also the
housework they are traditionally expected to perform when staying at home with children.
The Czech Republic has one of the longest periods for parental leave in the world: up to
four years (Ministerstvo prace a socidlnich véci 2022). This period can also be prolonged
with the timing of a second or even third child which is quite frequent in the context of
advancing age in first-time mothers (Stastnd, Slab4, and Kocourkova 2019). Men,
however, do not take parental leave as frequently: parental allowance is received by

between 1% and 3% of fathers every year (MPSV 2021), mainly for financial reasons
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since they are more likely to be family breadwinners and because child support during
parental leave does not significantly ease the family’s budget (LOM 2020). It is, therefore,
not surprising that having a small child does not affect the father’s sleep duration nearly
to the extent as the women’s: sleep in both parents is significantly shorter during free days
(weekends), but the mother’s sleep is affected significantly more than the father’s. Sleep
on workdays, however, does not differ between mother and father possibly because
childcare might be roughly the same time commitment as work. As highlighted in the
previous study (Kudrnac¢ova and Hamplova 2022), this is not surprising since caring for
a child is an obligation. Parents, especially mothers as the primary caregivers in the Czech
Republic, are required to look after children not only on workdays but also weekends.
The data indicated approximately one hour longer sleep duration on weekends, which was
further confirmed by examining the level of social jetlag. While mothers tend to have a
consistent sleep routine, regardless of the day of the week, fathers are more likely to
accumulate social jetlag since they tend to go to bed later and get up later on free days,
especially when the children are very small or before the age of 12. This finding suggests
that fathers may be more likely to participate in caring for older children who are perhaps
“more fun” and when mothers return to employment (LOM 2020). An investigation of
parental sleep quality revealed no differences according to the age of the child. This
finding is in compliance with one of the previous studies (Kramer and Rodgers 2020) but
in opposition to some other studies, especially those exploring sleep quality among
parents a couple of weeks postpartum either claiming a slight increase (Dorheim et al.
2009; Insana, Williams, and Montgomery-Downs 2013) or decrease in sleep quality (Gay,
Lee, and Lee 2004; Richter et al. 2019). A possible explanation is generally poor sleep
quality overall, or a mediation variable may not have been captured by the analysis. Life
satisfaction, which tends to be slightly higher in parents because the joy of a child may
compensate for any impairment to quality or quantity of sleep, may have also affected the

results.

6.3. Limitations

The dissertation is an important contribution to the research on sleep and quality of life
and generally to multidisciplinary research. Applying advanced statistical methods and
novel perspectives on a Czech population data sample, the dissertation provides an
original sociological insight into challenges which might otherwise be perceived as purely

physiological or biomedical. The independent yet interlinked original studies
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incorporated into this dissertation have many strengths. Chapter 3 explores sleep and
quality of life both in time and cross-sectionally, comprehensively measuring a number
of previously untested sleep variables in relation to quality of life. Chapter 4 offers an
insight into the combination of work and family in relation to social jetlag. Chapter 5 is
unique for its incorporation of a design similar to quasi-experiment (only without causal
inferences) which allowed a comparison of sleep between parents and childless
individuals and investigation of sleep variables not typically studied to this extent in
similar analyses.

The dissertation also has some limitations. One of the more generally applicable
limitations is its sole focus on a Czech population sample and lack of international
comparison. A lack of relevant data, however, dictated this choice. Although international
surveys such as the European Social Survey (ESS) do indeed investigate quality of life or
some of its aspects with questionnaires, sleep as a subject is infrequently addressed,
especially not to the extent in the research presented here.

The methodological choices were also constrained by the CHPS measurement tools. This
survey relies on subjective, self-reported measurements and is unable to measure the
frequency and duration of napping. These variables are potentially important indicators
in parents, especially mothers since in most cases they are the care givers who remain at
home on parental leave with children. Life stages might also be an indicator for napping,
which has previously been shown to affect other areas of life quality. Wearable electronics
would have been an ideal measurement tool to provide objective large-scale data. The
reliability of the data from such devices, however, depends on the type of the wearable,
brand and also on the wearer and their ability to use and wear the device correctly. And
even though there are some performance validation studies available (e.g., Mehrabadi et
al. 2020; de Zambotti et al. 2016), more research is still needed in order to fully assess
different types of wearables for sleep tracking.

All the studies incorporated into this dissertation are purely correlational and do not allow
for causal claims. However, the theoretical frameworks used in the main body of the
dissertation and previous studies (Kalak et al. 2014; Shin and Kim 2018) confirm that
sleep is the predictor of quality of life and not the other way around. One of the strengths
of Chapter 3 is its longitudinal analysis, although it studies a relatively short period, and
the results should be interpreted with caution. The limitations of Chapter 4 and Chapter 5

are cross-sectional designs.
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These limitations, however, were beyond the control of the research presented here, a
consequence of either the character of the available data, the selected research methods,
or the complexity inherent in the research questions. The dissertation may serve though

as suitable inspiration for future research.

6.4. Recommendations

The aim of all three empirical sections was to bridge certain knowledge gaps and
contribute to scientific discourse on the subject of sleep and quality of life. I am confident
that my research has been partially successful, but much is still unknown and yet to be
uncovered. This section, therefore, discusses proposals for further research.

The range of existing international studies have usually studied smaller samples from a
number of countries. The lack of comparable international studies on the relationship of
sleep to quality of life is a gap which can be addressed by future work. Studies which
have investigated this relationship usually explored a sample from only two or three
countries. A complex, multi-national comparison is not possible because the
methodologies for studying sleep and quality of life vary significantly. Avenues for future
research, therefore, would include an extensive multi-national comparison, preferably
initiated by one of the renowned collaboration programmes.

Chapter 2.2.2 discussed the limitations of sleep measurement tools alongside alternative
methods. To briefly reiterate: the MCTQ questionnaire used consistently in this
dissertation to measure various sleep variables is a valid and reliable tool which is
recommended by researchers and provides a snapshot of the respondent’s sleep patterns
on a spectrum. While this spectrum is preferred (for having no precise divisions between
morning and evening types), the actual sleep routine captured is debatable, and the kind
of information it offers researchers is problematic. Undoubtedly, the MCTQ allows the
collection of data on sleep duration and the misalignment between workdays and non-
workdays, but the pertinent question is how to interpret the circadian preferences
computed from the MCTQ. A circadian preference is generally described as an inclination
or preference to sleep or be active at certain times of day (Adan et al. 2012). However,
the measurement tool focuses on actual sleep routines, not the preferences, even if the
computation accounts for matters such as using an alarm on the weekend. A debate
between researchers on willing changes to sleep routines is ongoing. Naturally, sleep
entails more than only biological preferences, which are affected, to an extent, by

phenomena such as artificial light, but also social obligations. Future research should
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include comprehensive studies which measure both the actual sleep routines and the sleep
preferences of respondents. These data could then be compared. Some laboratory trials
may already be doing this type of research, but they are usually small in scale because
they are expensive to run, and to the best of my knowledge, none study preferences in
comparison to actual sleep routines. This was briefly discussed in Chapter 2.2.2 but not
mentioned as a limitation (Chapter 6.3) in the dissertation because the uncertainties and
complexity surrounding the concept of circadian preferences prohibited inclusion in any
empirical study. Yet, circadian preferences and their related social aspects are also
important subjects for future sociological research.

A research setting allowing individuals to be monitored over extensive periods such as an
entire year or several months would also provide fascinating and valuable insight into
both sleep and quality of life. The experiment could capture sleep experiences and quality
of life (or some of its dimensions) in each season, during typical work weeks or during
vacations. This could potentially examine periods of life changes (e.g., pregnancy, birth
of a child, extreme or stressful situations). A drawback to this type of research is a major
investment of time and finances: for example, smart watches, which are expensive, for
measuring sleep variables, and frequent quality of life surveys, which require long-term
project commitment, for collecting and processing data. However, the knowledge gained
from this research would contribute significantly to our understanding of sleep in relation
to quality of life. Instead of providing the wearable electronics to a specific group of
respondents, however, the data could be obtained from the companies that manufacture
the wearable technology and make applications tracking sleep and collect data from their
customers at the same time. Not only smart phones but also smart watches and smart rings
have dramatically advanced over the past years and are rapidly growing in popularity.
They have been found to be relatively accurate and have a great potential for large-scale
longitudinal assessment of health and could serve as a way to improve population sleep

health. Due to all these benefits, they are undoubtedly the future of sleep research.
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7. Conclusion

At the beginning of my PhD research, I aimed to discover how sleep was linked to quality
of life in the Czech population. This question guided me through my research and formed
the backbone of my search for answers in this dissertation to more specific questions on
the long-term effects of sleep on quality of life, the links between work and family
obligations in the working population, and the differences between parents and childless
individuals according to selected sleep aspects.

The results indicated that sufficient high-quality sleep is a precious pre-requisite for
healthy life and that social jetlag relates directly to some of its aspects. Even though sleep
habits such as sleep duration and schedule tend to stay unaltered over the years, sleep
quality is the most likely to change since it is very susceptible to changes in other areas
of our lives. Work commitments have a greater effect on misalignment between work and
free days, suggesting that family obligations reduce social jetlag and other disparities
during the weekly sleep schedule. Surprised by the small effect of family on sleep, I
expanded on this finding by analysing sleep in parents and childless individuals, taking
into account gender to decrease the selection bias. This provided some interesting results
which suggested significant differences between childless women and mothers. Mothers
had a particularly short sleep during weekends. Sleep for fathers was also affected, but
diametrically less so than for mothers. Surprisingly, a comparison of sleep quality did not
reveal any differences and indicated that the Czech population generally suffers from low
quality sleep.

Unfortunately, my research was unable to overcome some drawbacks, which are clearly
stated in the relevant sections, but they do not weaken the contribution of this work to the
discussion on sleep and quality of life. My main critique of the existing literature is that
sleep research, for the most part, separates sleep from the social context in which it occurs.
I initiated this dissertation in response to the scarcity of sleep research in the Czech
Republic and narrow range of views offered by studies from around the world, but it is
also an appeal and invitation for other researchers to join and explore a multidisciplinary
approach and demonstrate the importance of sleep (and other areas that might have been
incorrectly categorised as purely physiological or biological) in other disciplines. The
dissertation also highlights the importance of focusing separately on various population

groups such as workers or parents, because each has different needs, lifestyles and sleep
habits.
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This research is only a beginning, and of course, a long path is ahead. Although sleep is
increasingly appearing in public discussion, it is still the most overlooked and underrated
aspect of a healthy lifestyle. Perhaps it is now the task of social scientists to initiate change
to the erroneous notion of sleep as waste of time and cultivate an appreciation of its true
nature and significant benefits when it is done adequately and sufficiently — sleep is an

essential component in the journey towards a good life.
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8. Abstrakt

Vyznam a hodnota kvalitniho spanku pro nasi pohodu jsou ¢asto podcenovany. Ackoli je
spanek castecné podminén geneticky, je také silné determinovan environmentalnimi a
socidlnimi faktory. Velka ¢ast vyzkumu v této oblasti se vSak omezuje na studie s
biomedicinskym piistupem a sociologické aspekty spanku jsou zkoumdany jen ziidka.
Cilem disertacni prace je preklenout tuto mezeru ve znalostech, pojednat o spanku v
kontextu kvality Zivota a aplikovat rizné analytické metody na data ziskand ze vzorku
¢eské populace, aby bylo mozné studovat, jak spanek ovliviiuje a je ovliviiovan kvalitou
Zivota.

Motivem disertacni prace je nedostatek vyzkumt longitudinalnich vlivii spanku a zivotni
pohody, a proto je jeji soucasti vyzkumny clanek (kapitola 3) vénovany dlouhodobému
vlivu zmén délky spanku, kvality spanku a socidlniho jetlagu (nesoulad mezi biologickym
a socidlnim casem) na kvalitu zivota (spokojenost se Zivotem, $tésti, pracovni stres,
subjektivni zdravi a Zzivotni pohodu). Druhy ¢lanek zkoumd socidlni jetlag a jeho
souvislosti s praci a rodinou (kapitola 4). Tteti ¢lanek zkouma spanek v kontextu typt
rodin a vliv rodicovstvi na délku spanku a socialni jetlag a také porovnava kvalitu spanku
u bezdétnych jedinct s rodici s détmi rizného véku (kapitola 5).

proménnou spanku ze vSech a ze délka spanku i socidlni jetlag maji tendenci zistavat v
pribéhu casu relativné stabilni. Zda se také, Ze socialni jetlag je tésnéji spojen spise s
pracovnim prostfedim nez s rodinou: osoby samostatné vydélecné ¢inné a profesni tfidy
trpi socidlnim jetlagem méné Casto, zatimco niz8$i profesni tfidy maji vySSi miru
socidlniho jetlagu, coz naznacuje znacny nesoulad mezi pracovnimi a volnymi dny. V
navaznosti na studii o typech rodin ukazuje srovnani bezdétnych osob a rodict, Ze tyto
dvé skupiny maji podobny spankovy rezim a zazivaji stejné Spatnou kvalitu spanku.
Rozdily mezi pohlavimi vSak ukazuji, Ze matky maji nedostatek spanku zejména ve
volnych dnech a Ze péce o déti se rovna praci sedm dni v tydnu namisto primérnych péti

dni v tydnu.

85



9. References

Chapter 1 and 2

Adam, K. and I. Oswald. 1977. “Sleep Is for Tissue Restoration.” Journal of the Royal College
of Physicians of London 11(4):376-88.

Adam, Kirstine. 1980. “Sleep as a Restorative Process and a Theory to Explain Why.” Progress
in Brain Research 53:289-305.

Adan, Ana, Simon N. Archer, Maria Paz Hidalgo, Lee Di Milia, Vincenzo Natale, and
Christoph Randler. 2012. “Circadian Typology: A Comprehensive Review.”
Chronobiology International 29(9):1153-75.

Adan, Ana and Vincenzo Natale. 2002. “Gender Differences in Morningness-Eveningness
Preference.” Chronobiology International 19(4):709-20.

Adan, Ana, Vincenzo Natale, and Hervé Caci. 2008. “Cognitive Strategies and Circadian
Typology.” Pp. 141-161 in Progress in circadian rhythms research, edited by A. L.
Léglise. New York: Nova Science Publishers, Inc.

Adan, Ana, Vincenzo Natale, Hervé Caci, and Gemma Prat. 2010. “Relationship between
Circadian Typology and Functional and Dysfunctional Impulsivity.” Chronobiology
International 27(3):606—19.

Afonso, P., M. Fonseca, and J. F. Pires. 2017. “Impact of Working Hours on Sleep and Mental
Health.” Occupational Medicine 67(5):377-82.

Al-Abri, Mohammed A. 2015. “Sleep Deprivation and Depression: A Bi-Directional
Association.” Sultan Qaboos University Medical Journal 15(1):4-6.

Aledavood, Talayeh, Sune Lehmann, and Jari Saraméki. 2018. “Social Network Differences of
Chronotypes Identified from Mobile Phone Data.” EPJ Data Science 7(1):18-20.

Allebrandt, Karla V., Maris Teder-Laving, Thomas Kantermann, Annette Peters, Harry
Campbell, Igor Rudan, James F. Wilson, Andres Metspalu, and Till Roenneberg. 2014.
“Chronotype and Sleep Duration: The Influence of Season of Assessment.” Chronobiology
International 31(5):731-40.

Alvarez, Gonzalo G. and Najib T. Ayas. 2004. “The Impact of Daily Sleep Duration on Health:
A Review of the Literature.” Progress in Cardiovascular Nursing 19(2):56-59.

American Academy of Sleep Medicine. 2022. AASM Sleep Prioritization Survey. Sunday
Scaries.

Antypa, Niki, Nicole Vogelzangs, Ybe Meesters, Robert Schoevers, and Brenda W. J. H.
Penninx. 2016. “Chronotype Associations with Depression and Anxiety Disorders in a
Large Cohort Study.” Depression and Anxiety 33(1):75-83.

Bailey, Matthew and Rae Silver. 2014. “Sex Differences in Circadian Timing Systems:
Implications for Disease.” Frontiers in Neuroendocrinology 35(1):111-39.

86



Balanza—Martinez, V., B. Atienza—Carbonell, F. Kapczinski, and R. B. De Boni. 2020.
“Lifestyle Behaviours during the COVID-19 — Time to Connect.” Acta Psychiatrica
Scandinavica 141(5):399-400.

Barber, Larissa K. and Jade S. Jenkins. 2014. “Creating Technological Boundaries to Protect
Bedtime: Examining Work-Home Boundary Management, Psychological Detachment and
Sleep.” Stress and Health 30(3):259-64.

Barnes, Christopher M. and David T. Wagner. 2009. “Changing to Daylight Saving Time Cuts
Into Sleep and Increases Workplace Injuries.” Journal of Applied Psychology 94(5):1305—
17.

Barnes, Christopher M., David T. Wagner, and Sonia Ghumman. 2012. “Borrowing from Sleep
to Pay Work and Family: Expanding Time-Based Conflict to the Broader Nonwork
Domain.” Personnel Psychology 65(4):789-819.

Basner, Mathias, Kenneth M. Fomberstein, Farid M. Razavi, Siobhan Banks, Jeffrey H.
William, Roger R. Rosa, and David F. Dinges. 2007. “American Time Use Survey: Sleep
Time and Its Relationship to Waking Activities.” Sleep 30(9):1085-95.

Bates, John E., Richard J. Viken, Douglas B. Alexander, Jennifer Beyers, and Lesley Stockton.
2002. “Sleep and Adjustment in Preschool Children: Sleep Diary Reports by Mothers
Relate to Behavior Reports by Teachers.” Child Development 73(1):62-75.

Batra, Kavita, Manoj Sharma, Ravi Batra, Tejinder Pal Singh, and Nena Schvaneveldt. 2021.
“Assessing the Psychological Impact of Covid-19 among College Students: An Evidence
of 15 Countries.” Healthcare (Switzerland) 9(2):1-18.

Beattie, Louise, Simon D. Kyle, Colin A. Espie, and Stephany M. Biello. 2015. “Social
Interactions, Emotion and Sleep: A Systematic Review and Research Agenda.” Sleep
Medicine Reviews 24:83—100.

Beauvalet, Juliana Castilhos, Caroline Luisa Quiles, Melissa Alves Braga de Oliveira, Carlos
Augusto Vieira llgenfritz, Maria Paz Hidalgo, and André Comiran Tonon. 2017. “Social
Jetlag in Health and Behavioral Research: A Systematic Review.” ChronoPhysiology and
Therapy Volume 7(May):19-31.

Belisio, Aline Silva, Fernando Mazzilli Louzada, and Carolina Virginia Macédo De Azevedo.
2010. “Influence of Social Factors on the Sleep-Wake Cycle in Children.” Sleep Science
3(2):122-26.

Benham, Grant. 2020. “Stress and Sleep in College Students Prior to and during the COVID-19
Pandemic.” Stress and Health 3(37):504—15.

Biber, Duke D., Daniel R. Czech, Ellen K. Donald, Anna Hassett, and Allison Tucker. 2021.
“The Relationship between Sleep Duration, Body Mass Index and Optimism Levels in
Generation Z.” Journal of Interdisciplinary Studies in Education 11(1):92-101.

Blackwell, Courtney K., Lauren E. Hartstein, Amy J. Elliott, Christopher B. Forrest, Jody
Ganiban, Kelly J. Hunt, Carlos A. Camargo, and Monique K. LeBourgeois. 2020. “Better
Sleep, Better Life? How Sleep Quality Influences Children’s Life Satisfaction.” Quality of
Life Research 29(9):2465-74.

87



Blume, Christine, Marlene H. Schmidt, and Christian Cajochen. 2020. “Effects of the COVID-
19 Lockdown on Human Sleep and Rest-Activity Rhythms.” Current Biology
30(14):R795-97.

Borisenkov, Mikhail F. 2011. “Latitude of Residence and Position in Time Zone Are Predictors
of Cancer Incidence, Cancer Mortality, and Life Expectancy at Birth.” Chronobiology
International 28(2):155-62.

Borisenkov, Mikhail F., Valentina I. Vetosheva, Yekaterina S. Kuznetsova, Grigoriy N.
Khodyrev, Asya V. Shikhova, Sergey V. Popov, Anna A. Pecherkina, Olga I. Dorogina,
and Elvira E. Symaniuk. 2019. “Chronotype, Social Jetlag, and Time Perspective.”
Chronobiology International 36(12):1772-81.

Brandéao, Luiz Eduardo Mateus, Teemu Martikainen, [lona Merikanto, Brigitte Holzinger,
Charles M. Morin, Colin A. Espie, Courtney J. Bolstad, Damien Leger, Frances Chung,
Giuseppe Plazzi, Yves Dauvilliers, Kentaro Matsui, Luigi De Gennaro, Mariusz
Sieminski, Michael R. Nadorff, Ngan Yin Chan, Yun Kwok Wing, Sérgio Arthuro Mota-
Rolim, Yuichi Inoue, Markku Partinen, Christian Benedict, Bjorn Bjorvatn, and Jonathan
Cedernaes. 2021. “Social Jetlag Changes during the COVID-19 Pandemic as a Predictor of
Insomnia - a Multi-National Survey Study.” Nature and Science of Sleep 13:1711-22.

Burgard, Sarah A. 2011. “The Needs of Others:Gender and Sleep Interruptions for Caregivers.”
Social Forces 89(4):1189-1216.

Burgard, Sarah A. and Jennifer A. Ailshire. 2009. “Putting Work to Bed: Stressful Experiences
on the Job and Sleep Quality.” Journal of Health and Social Behavior 50(4):476-92.

Burgard, Sarah A. and Jennifer A. Ailshire. 2013. “Gender and Time for Sleep among U.S.
Adults.” American Sociological Review 78(1):51-69.

Caci, Hervé, Ana Adan, Philip Bohle, Vincenzo Natale, Chanthika Pornpitakpan, and Andrew
Tilley. 2005. “Transcultural Properties of the Composite Scale of Morningness: The
Relevance of the ‘Morning Affect’ Factor.” Chronobiology International 22(3):523—40.

Caroppo, Emanuele, Marianna Mazza, Alessandra Sannella, Giuseppe Marano, Carla Avallone,
Angelo Emilio Claro, Delfina Janiri, Lorenzo Moccia, Luigi Janiri, and Gabriele Sani.
2021. “Will Nothing Be the Same Again?: Changes in Lifestyle during COVID-19
Pandemic and Consequences on Mental Health.” International Journal of Environmental
Research and Public Health 18(16).

Carskadon, Mary A., Katherine M. Sharkey, Valerie S. Knopik, and John E. McGeary. 2012.
“Short Sleep as an Environmental Exposure: A Preliminary Study Associating 5-HTTLPR
Genotype to Self-Reported Sleep Duration and Depressed Mood in First-Year University
Students.” Sleep 35(6):791-96.

Carvalho, Felipe Gutiérrez, Maria Paz Hidalgo, and Rosa Levandovski. 2014. “Differences in
Circadian Patterns between Rural and Urban Populations: An Epidemiological Study in
Countryside.” Chronobiology International 31(3):442-49.

Cellini, Nicola, Natale Canale, Giovanna Mioni, and Sebastiano Costa. 2020. “Changes in Sleep
Pattern, Sense of Time and Digital Media Use during COVID-19 Lockdown in Italy.”
Journal of Sleep Research 29(4):1-5.

88



Chang, Sun Ju and Sun Joo Jang. 2019. “Social Jetlag and Quality of Life among Nursing
Students: A Cross-Sectional Study.” Journal of Advanced Nursing 75(7):1418-26.

Chaput, Jean Philippe, Caroline Dutil, Ryan Featherstone, Robert Ross, Lora Giangregorio,
Travis J. Saunders, Ian Janssen, Veronica J. Poitras, Michelle E. Kho, Amanda Ross-
White, Sarah Zankar, and Julie Carrier. 2020. “Sleep Timing, Sleep Consistency, and
Health in Adults: A Systematic Review.” Applied Physiology, Nutrition, and Metabolism
= Physiologie Appliquee, Nutrition et Metabolisme 45(10):S232—-47.

Chatzitheochari, Stella and Sara Arber. 2009. “Lack of Sleep, Work and the Long Hours
Culture: Evidence from the UK Time Use Survey.” Work, Employment and Society
23(1):30-48.

Cheng, Wan Ju and Liang Wen Hang. 2018. “Late Chronotype and High Social Jetlag Are
Associated with Burnout in Evening-Shift Workers: Assessment Using the Chinese-
Version MCTQshift.” Chronobiology International 35(7):910-19.

Chiang, Yu-Chih, Susan Arendt, Tianshu Zheng, and Kathy Hanisch. 2014. “The Effects of Sleep
on Academic Performance and Job Performance.” College Student Journal 48(1):72.

Choi, Incheol, Joo Hyun Kim, Namhee Kim, Eunsoo Choi, Jongan Choi, Hye Won Suk, and
Jinkyung Na. 2021. “How COVID-19 Affected Mental Well-Being: An 11- Week
Trajectories of Daily Well-Being of Koreans amidst COVID-19 by Age, Gender and
Region.” PLoS ONE 16(4 April):1-17.

Coate, Douglas and Sara Markowitz. 2004. “The Effects of Daylight and Daylight Saving Time
on US Pedestrian Fatalities and Motor Vehicle Occupant Fatalities.” Accident Analysis and
Prevention 36(3):351-57.

Colten, Harvey R. and Bruce M. Altevogt. 2006. Sleep Disorders and Sleep Deprivation: An
Unmet Public Health Problem.

Conen, Wieteke and Joop Schippers. 2019. Self-Employment as Precarious Work: A European
Perspective.

Dawson, Christopher and Andrew Henley. 2012. “‘Push’ versus ‘Pull’ Entrepreneurship: An
Ambiguous Distinction?” International Journal of Entrepreneurial Behaviour and
Research 18(6):697-719.

Diaz-Morales, Juan F. and Cristina Escribano. 2015. “Social Jetlag, Academic Achievement and
Cognitive Performance: Understanding Gender/Sex Differences.” Chronobiology
International 32(6):822-31.

Diaz-Morales, Juan Francisco, Konrad S. Jankowski, Christian Vollmer, and Christoph Randler.
2013. “Morningness and Life Satisfaction: Further Evidence from Spain.” Chronobiology
International 30(10):1283-85.

Diaz-Morales, Juan Francisco and Christoph Randler. 2008. “Morningness-Eveningness among
German and Spanish Adolescents 12-18 Years.” European Psychologist 13(3):214-21.

Dijk, D. J., D. G. M. Beersma, S. Daan, and A. J. Lewy. 1989. “Bright Morning Light Advances
the Human Circadian System without Affecting NREM Sleep Homeostasis.” American

89



Journal of Physiology - Regulatory Integrative and Comparative Physiology 256(1).

Dimock, Michael. 2019. Defining Generations: Where Millennials End and Generation Z
Begins. Washington, D.C.

Doolin, Jesse, Jose Enrique Vilches, Cheryl Cooper, Christine Gipson, and William Sorensen.
2018. “Perceived Stress and Worldview Influence Sleep Quality in Bolivian and United
States University Students.” Sleep Health 4(6):565-71.

Derheim, Signe Karen, Gunnar Tschudi Bondevik, Malin Eberhard-Gran, and Bjern Bjorvatn.
2009. “Sleep and Depression in Postpartum Women: A Population-Based Study.” Sleep
32(7):847-55.

Duarte, B., D. Santos, J. C. Marques, and I. Cacador. 2014. “Biophysical Probing of Spartina
Maritima Photo-System II Changes during Prolonged Tidal Submersion Periods.” Plant
Physiology and Biochemistry 77:122-32.

Dufty, J. F., S. W. Cain, A. M. Chang, A. J. K. Phillips, M. Y. Munch, C. Gronfier, J. K. Wyatt,
D. J. Dijk, K. P. Wright, and C. A. Czeisler. 2011. “Sex Difference in the Near-24-Hour
Intrinsic Period of the Human Circadian Timing System.” Proceedings of the National
Academy of Sciences 108(Supplement_3):15602-8.

Duong, Cong Doanh. 2021. “The Impact of Fear and Anxiety of Covid-19 on Life Satisfaction:
Psychological Distress and Sleep Disturbance as Mediators.” Personality and Individual
Differences 178(March).

Ehlers, Cindy L., Ellen Frank, and David J. Kupfer. 1988. “Zeitgebers and Biological
Rhythms.” Arch Gen Psychiatry 45:948-52.

Ellakany, Passent, Roberto Ariel Abeldafio Zuiiiga, Maha El Tantawi, Brandon Brown, Nourhan
M. Aly, Oliver Ezechi, Benjamin Uzochukwu, Giuliana Florencia Abeldafio, Eshrat Ara,
Martin Amogre Ayanore, Balgis Gaffar, Nuraldeen Maher Al-Khanati, Anthonia Omotola
Ishabiyi, Mohammed Jafer, Abeedha Tu Allah Khan, Zumama Khalid, Folake Barakat
Lawal, Joanne Lusher, Ntombifuthi P. Nzimande, Bamidele Emmanuel Osamika, Mir
Faeq Ali Quadri, Mark Roque, Anas Shamala, Ala’a B. Al-Tammemi, Muhammad Abrar
Yousaf, Jorma I. Virtanen, Annie Lu Nguyen, and Morenike Oluwatoyin Folayan. 2022.
“Impact of the COVID-19 Pandemic on Student’ Sleep Patterns, Sexual Activity, Screen
Use, and Food Intake: A Global Survey.” PLoS ONE 17(1 January):1-12.

Erikson, Robert and John H. Goldthorpe. 1992. The Constant Flux: A Study of Class Mobility in
Industrial Societies. New York: Clarendon Press.

EUROSTAT. 2021. “How Usual Is It to Work from Home?” Retrieved
(https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/edn-20210517-2).

Evans, Geoffrey. 1992. “Testing the Validity of the Goldthorpe Class Schema.” European
Sociological Review 8(3):211-32.

Evans, Geoffrey and Colin Mills. 2000. “In Search of the Wage-Labour/Service Contract: New
Evidence on the Validity of the Goldthorpe Class Schema.” British Journal of Sociology
51(4):641-61.

90



Evans, M. D. R., Paul Kelley, and Jonathan Kelley. 2017. “When Should We Start Work?
Circadian Sociology Analysis of the Conflict Between Biological and Social Time.”
Frontiers in Human Neuroscience 11:118.

Ezenwanne, Eb. 2011. “Current Concepts in the Neurophysiologic Basis of Sleep; a Review.”
Annals of Medical and Health Sciences Research 1(2):173-79.

Fabbian, Fabio, Beatrice Zucchi, Alfredo De Giorgi, Ruana Tiseo, Benedetta Boari, Raffaella
Salmi, Rosaria Cappadona, Gloria Gianesini, Erika Bassi, Fulvia Signani, Valeria
Raparelli, Stefania Basili, and Roberto Manfredini. 2016. “Chronotype, Gender and
General Health.” Chronobiology International 33(7):863—82.

Fangyi Gu, Shangda Xu Susan S. Devesa, Fanni Zhang, Elizabeth B. Klerman, Barry 1.
Graubard, and Neil E. Caporaso. 2017. “Longitude Position in a Timezone and Cancer
Risk in the United States.” Cancer Epidemiol Biomarkers Prev. 8(26):1306—11.

Feldman, Ruth. 2006. “From Biological Rhythms to Social Rhythms: Physiological Precursors
of Mother-Infant Synchrony.” Developmental Psychology 42(1):175-88.

Foster, Russell G., Stuart N. Peirson, Katharina Wulff, Eva Winnebeck, Céline Vetter, and Till
Roenneberg. 2013. “Sleep and Circadian Rhythm Disruption in Social Jetlag and Mental
llness.” Progress in Molecular Biology and Translational Science 119:325-46.

Francis, Tracy and Fernanda Hoefel. 2018. ‘True Gen’: Generation Z and Its Implications for
Companies.

Fuligni, Andrew J. and Christina Hardway. 2006. “Daily Variation in Adolescents’ Sleep,
Activities, and Psychological Well-Being.” Journal of Research on Adolescence
16(3):353-78.

Gabud, Roselyn, Gayline Manalang, Richard Bryann Chua, Eduardo Mendoza, and Jingky
Lozano-Kiihne. 2015. “An Assessment of Chronotype and Social Jetlag among Filipinos.”
International Journal of Philippine Science and Technology 8(1):31-40.

Garbarino, S., L. Nobili, M. Beelke, F. De Carli Phy, and F. Ferrillo. 2001. “The Contributing
Role of Sleepiness in Highway Vehicle Accidents.” Sleep 24(2):203—6.

Gariepy, Genevieve, Sofia Danna, Inese Gobina, Mette Rasmussen, Margarida Gaspar de
Matos, Jorma Tynjild, lan Janssen, Michal Kalman, Anita Villerusa, Daniela Husarova,
Fiona Brooks, Frank J. Elgar, Solvita Klavina-Makrecka, Kastytis Smigelskas, Tania
Gaspar, and Christina Schnohr. 2020. “How Are Adolescents Sleeping? Adolescent Sleep
Patterns and Sociodemographic Differences in 24 European and North American
Countries.” Journal of Adolescent Health 66(6):S81-88.

Gau, Susan Shur Fen, Chi Yung Shang, Kathleen R. Merikangas, Yen Nan Chiu, Wei Tsuen
Soong, and Andrew Tai Ann Cheng. 2007. “Association between Morningness-

Eveningness and Behavioral/Emotional Problems among Adolescents.” Journal of
Biological Rhythms 22(3):268-74.

Gay, Caryl L., Kathryn A. Lee, and Shih Yu Lee. 2004. “Sleep Patterns and Fatigue in New
Mothers and Fathers.” Biological Research for Nursing 5(4):311-18.

91



Glavin, Paul, Tomislav Filipovic, and Mark van der Maas. 2019. “Precarious versus
Entrepreneurial Origins of the Recently Self-Employed: Work and Family Determinants of
Canadians’ Self-Employment Transitions.” Sociological Forum 34(2):386—408.

Gordijn, M. C. M., D. G. M. Beersma, H. J. Korte, and R. H. Van Den Hoofdakker. 1999.
“Effects of Light Exposure and Sleep Displacement on Dim Light Melatonin Onset.”
Journal of Sleep Research 8(3):163—74.

Gordon, Amie M. and Serena Chen. 2014. “The Role of Sleep in Interpersonal Conflict: Do
Sleepless Nights Mean Worse Fights?”” Social Psychological and Personality Science
5(2):168-75.

Gordon, Amie M., Wendy Berry Mendes, and Aric A. Prather. 2017. “The Social Side of Sleep:
Elucidating the Links between Sleep and Social Processes.” Current Directions in
Psychological Science 26(5):470-75.

Grandin, Louisa D., Lauren B. Alloy, and Lyn Y. Abramson. 2006. “The Social Zeitgeber
Theory, Circadian Rhythms, and Mood Disorders: Review and Evaluation.” Clinical
Psychology Review 26(6):679-94.

Grandner, Michael A. 2017. “Sleep, Health, and Society.” Sleep Medicine Clinics 12(1):1-22.

Groeger, John A., F. R. H. Zijlstra, and D. J. Dijk. 2004. “Sleep Quantity, Sleep Difficulties and
Their Perceived Consequences in a Representative Sample of Some 2000 British Adults.”
Journal of Sleep Research 13(4):359-71.

Gusman, Michaela S., Kevin J. Grimm, Adam B. Cohen, and Leah D. Doane. 2021. “Stress and
Sleep across the Onset of the Novel Coronavirus Disease 2019 Pandemic: Impact of
Distance Learning on US College Students’ Health Trajectories.” Sleep 44(12):1-13.

Hamplova, Dana, Jana Klimova Chaloupkové, and Renata Topinkova. 2019. “More Money,
Less Housework? Relative Resources and Housework in the Czech Republic.” Journal of
Family Issues 40(18):2823-48.

Haraszti, Réka Agnes, Krisztina Ella, Norbert Gyéngyosi, Till Roenneberg, and Krisztina Kaldi.
2014. “Social Jetlag Negatively Correlates with Academic Performance in
Undergraduates.” Chronobiology International 31(5):603—12.

Harrison, Eric and David Rose. 2006. “The European Socio-Economic Classification ( ESeC )
User Guide Eric Harrison and David Rose Institute for Social and Economic Research
University of Essex Colchester , UK September 2006.” (September):1-22.

Haynie, Denise L., Daniel Lewin, Jeremy W. Luk, Leah M. Lipsky, Fearghal O’Brien, Ronald J.
lannotti, Danping Liu, and Bruce G. Simons-Morton. 2018. “Beyond Sleep Duration:
Bidirectional Associations among Chronotype, Social Jetlag, and Drinking Behaviors in a
Longitudinal Sample of US High School Students.” Sleep 41(2):1-14.

Hicks, Angela M. and Lisa M. Diamond. 2011. “Don’t Go to Bed Angry: Attachment, Conflict,
and Affective and Physiological Reactivity.” Personal Relationships 18(2):266—84.

Hofstra, Wytske A. and Al W. de Weerd. 2008. “How to Assess Circadian Rhythm in Humans:
A Review of Literature.” Epilepsy and Behavior 13(3):438—44.

92



Horne, James A. and Olov Ostberg. 1977. “Individual Differences in Human Circadian
Rhythms.” Biological Psychology 5(3):179-90.

Howell, Andrew J., Nancy L. Digdon, Karen Buro, and Amanda R. Sheptycki. 2008. “Relations
among Mindfulness, Well-Being, and Sleep.” Personality and Individual Differences
45(8):773-1717.

Huang, Arthur and David Levinson. 2010. “The Effects of Daylight Saving Time on Vehicle
Crashes in Minnesota.” Journal of Safety Research 41(6):513-20.

Hulsegge, Gerben, Bette Loef, Linda W. van Kerkhof, Till Roenneberg, Allard J. van der Beek,
and Karin L. Proper. 2019. “Shift Work, Sleep Disturbances and Social Jetlag in Healthcare
Workers.” Journal of Sleep Research 28(4).

Hur, Yoon Mi. 2007. “Stability of Genetic Influence on Morningness-Eveningness: A Cross-
Sectional Examination of South Korean Twins from Preadolescence to Young
Adulthood.” Journal of Sleep Research 16(1):17-23.

Ikeda, Hiroki, Tomohide Kubo, Takeshi Sasaki, Xinxin Liu, Tomoaki Matsuo, Rina So, Shun
Matsumoto, and Masaya Takahashi. 2020. “Daytime Workers with Longer Daily Rest
Periods Have Smaller Sleep Debt and Social Jetlag: A Cross-Sectional Web Survey.”
Behavioral Sleep Medicine 00(00):1-11.

Insana, Salvatore P., Kayla B. Williams, and Hawley E. Montgomery-Downs. 2013. “Sleep
Disturbance and Neurobehavioral Performance among Postpartum Women.” Sleep
36(1):73-81.

Islam, Zobida, Shamima Akter, Takeshi Kochi, Huanhuan Hu, Masafumi Eguchi, Miwa
Yamaguchi, Keisuke Kuwahara, Isamu Kabe, and Tetsuya Mizoue. 2018. “Association of
Social Jetlag with Metabolic Syndrome among Japanese Working Population: The
Furukawa Nutrition and Health Study.” Sleep Medicine 51:53-58.

Jankowski, K. S. 2014. “Is the Shift in Chronotype Associated with an Alteration in Well-
Being?” Biological Rhythm Research 46(2):237-48.

Jankowski, K. S. 2015. “Composite Scale of Morningness: Psychometric Properties, Validity
with Munich ChronoType Questionnaire and Age/Sex Differences in Poland.” European
Psychiatry 30(1):166-71.

Jankowski, Konrad S. 2016. “Morningness-Eveningness and Depressive Symptoms: Test on the
Components Level with CES-D in Polish Students.” Journal of Affective Disorders
196:47-53.

Jankowski, Konrad S. 2017. “Social Jet Lag: Sleep-Corrected Formula.” Chronobiology
International 34(4):531-35.

Jann, Ben. 2019. “ISCOGEN: Stata Module to Translate ISCO Codes.”

Jean-Louis, G., D. F. Kripke, and S. Ancoli-Israel. 2000. “Sleep and Quality of Well-Being.”
Sleep 23(8):1115-21.

Jin, Lawrence and Nicolas R. Ziebarth. 2020. “Sleep, Health, and Human Capital: Evidence

93



from Daylight Saving Time.” Journal of Economic Behavior and Organization 170:174—
92.

Kalak, Nadeem, Sakari Lemola, Serge Brand, Edith Holsboer-Trachsler, and Alexander Grob.
2014. “Sleep Duration and Subjective Psychological Well-Being in Adolescence: A
Longitudinal Study in Switzerland and Norway.” Neuropsychiatric Disease and Treatment
10:1199-1207.

Kantermann, Thomas, Myriam Juda, Martha Merrow, and Till Roenneberg. 2007. “The Human
Circadian Clock’s Seasonal Adjustment Is Disrupted by Daylight Saving Time.” Current
Biology 17(22):1996-2000.

Kelley, Paul and Sian Griffiths. 2018. Body Clocks. The Biology of Time for Sleep, Education
and Work. John Catt.

Kellogg, Ryan and Hendrik Wolff. 2008. “Daylight Time and Energy: Evidence from an
Australian Experiment.” Journal of Environmental Economics and Management

56(3):207-20.

Kim, Hwan Cheol, Byeong Kwon Kim, Kyoung Bok Min, Jin Young Min, Sang Hee Hwang,
and Shin Goo Park. 2011. “Association between Job Stress and Insomnia in Korean
Workers.” Journal of Occupational Health 53(3):164-74.

Kitamura, Shingo, Yasuko Katayose, Kyoko Nakazaki, Yuki Motomura, Kentaro Oba, Ruri
Katsunuma, Yuri Terasawa, Minori Enomoto, Yoshiya Moriguchi, Akiko Hida, and Kazuo
Mishima. 2016. “Estimating Individual Optimal Sleep Duration and Potential Sleep Debt.”
Scientific Reports 6(October):1-9.

Klei, Lambertus, Patrick Reitz, Mary Miller, Joel Wood, Selma Maendel, David Gross, Tony
Waldner, Joseph Eaton, Timothy H. Monk, and Vishwajit L. Nimgaonkar. 2005.
“Heritability of Morningness-Eveningness and Self-Report Sleep Measures in a Family-
Based Sample of 521 Hutterites.” Chronobiology International 22(6):1041-54.

Knutson, Kristen L., Eve Van Cauter, Paul J. Rathouz, Thomas DeLeire, and Diane S.
Lauderdale. 2010. “Trends in the Prevalence of Short Sleepers in the USA: 1975-2006.”
Sleep 33(1):37-45.

Knutson, Kristen L. and Malcolm von Schantz. 2018. “Associations between Chronotype,
Morbidity and Mortality in the UK Biobank Cohort.” Chronobiology International
35(8):1045-53.

Kocevska, Desana, Tessa F. Blanken, Eus J. W. Van Someren, and Lara Rdosler. 2020. “Sleep
Quality during the COVID-19 Pandemic: Not One Size Fits All.” Sleep Medicine 76(May
2012):86-88.

Komada, Yoko, Isa Okajima, Shingo Kitamura, and Yuichi Inoue. 2019. “A Survey on Social
Jetlag in Japan: A Nationwide, Cross-Sectional Internet Survey.” Sleep and Biological
Rhythms 17(4):417-22.

Koopman, Anitra D. M., Simone P. Rauh, Esther Van *T Riet, Lenka Groeneveld, Amber A.
Van Der Heijden, Petra J. Elders, Jacqueline M. Dekker, Giel Nijpels, Joline W. Beulens,
and Femke Rutters. 2017. “The Association between Social Jetlag, the Metabolic
Syndrome, and Type 2 Diabetes Mellitus in the General Population: The New Hoorn

94



Study.” Journal of Biological Rhythms 32(4):359—68.

Kotchen, Matthew J. and Laura E. Grant. 2011. “Does Daylight Saving Time Save Energy?
Evidence From A Natural Experiment In Indiana.” Review of Economics and Statistics
93(4):1172-85.

Kountouris, Yiannis and Kyriaki Remoundou. 2014. “About Time: Daylight Saving Time
Transition and Individual Well-Being.” Economics Letters 122(1):100-103.

Kramer, Michael D. and Joseph Lee Rodgers. 2020. “The Impact of Having Children on
Domain-Specific Life Satisfaction: A Quasi-Experimental Longitudinal Investigation
Using the Socio-Economic Panel (SOEP) Data.” Journal of Personality and Social
Psychology 119(6):1497-1514.

Kroese, Floor M., Denise T. D. De Ridder, Catharine Evers, and Marieke A. Adriaanse. 2014.
“Bedtime Procrastination: Introducing a New Area of Procrastination.” Frontiers in
Psychology 5(JUN):1-8.

Kudrnacova, Michaela. 2019. “Czech Household Panel Survey. Data Documentation.” 82.
Retrieved January 10, 2021 (http://dspace.soc.cas.cz:8080/xmlui/handle/123456789/3780).

Kudmacova, Michaela and Dana Hamplova. 2022. “Social Jetlag in the Context of Work and
Family.” Sociologia 54(4):295-324.

Kyzlinkova, R., S. Veverkova, and Vychova H. 2020. “Prace z Domova — Popis Stavu Pred
Pandemii a Mozné Konsekvence Do Novych Poméri Organizace Prace.” 9-15.

Lahti, T., J. Sysi-Aho, J. Haukka, and T. Partonen. 2011. “Work-Related Accidents and
Daylight Saving Time in Finland.” Occupational Medicine 61(1):26-28.

Lahti, Tuuli, Esa Nysten, Jari Haukka, Pekka Sulander, and Timo Partonen. 2010. “Daylight
Saving Time Transitions and Road Traffic Accidents.” Journal of Environmental and
Public Health 2010:3-5.

Lang, Carol J., Amy C. Reynolds, Sarah L. Appleton, Anne W. Taylor, Tiffany K. Gill, R. Doug
McEvoy, Sally A. Ferguson, and Robert A. Adams. 2018. “Sociodemographic and
Behavioural Correlates of Social Jetlag in Australian Adults: Results from the 2016
National Sleep Health Foundation Study.” Sleep Medicine 51:133-39.

Lemola, Sakari, Katri Rdikkonen, Veronica Gomez, and Mathias Allemand. 2013. “Optimism
and Self-Esteem Are Related to Sleep. Results from a Large Community-Based Sample.”
International Journal of Behavioral Medicine 20(4):567-71.

Leone, Maria Juliana, Mariano Sigman, and Diego Andrés Golombek. 2020. “Effects of
Lockdown on Human Sleep and Chronotype during the COVID-19 Pandemic.” Current
Biology 30(16):R930-31.

Leonhard, Catherine and Christoph Randler. 2009. “In Sync with the Family: Children and
Partners Influence the Sleep-Wake Circadian Rhythm and Social Habits of Women.”
Chronobiology International 26(3):510-25.

Levandovski, Rosa, Giovana Dantas, Luciana Carvalho Fernandes, Wolnei Caumo, Iraci Torres,

95



Till Roenneberg, Maria Paz Loayza Hidalgo, and Karla Viviani Allebrandt. 201 1a.
“Depression Scores Associate with Chronotype and Social Jetlag in a Rural Population.”
Chronobiology International 28(9):771-78.

Levandovski, Rosa, Giovana Dantas, Luciana Carvalho Fernandes, Wolnei Caumo, Iraci Torres,
Till Roenneberg, Maria Paz Loayza Hidalgo, and Karla Viviani Allebrandt. 201 1b.
“Depression Scores Associate with Chronotype and Social Jetlag in a Rural Population.”
Chronobiology International 28(9):771-78.

Lindenberger, Lena Marie, Hanns Ackermann, and Markus Parzeller. 2019. “The Controversial
Debate about Daylight Saving Time ( DST ) — Results of a Retrospective Forensic
Autopsy Study in Frankfurt / Main ( Germany ) over 10 Years ( 2006 — 2015 ).”
International Journal of Legal Medicine (133):1259—65.

LOM. 2020. Tatové Jsou Aktivnéjsi Nez Pred 10 Lety. Praha.

Lukowski, Angela F., Katherine A. Karayianis, Deborah Z. Kamliot, and Dmitry Tsukerman.
2022. “Undergraduate Student Stress, Sleep, and Health Before and during the COVID-19
Pandemic.” Behavioral Medicine 0(0):1-15.

Lund, Hannah G., Brian D. Reider, Annie B. Whiting, and J. Roxanne Prichard. 2010. “Sleep
Patterns and Predictors of Disturbed Sleep in a Large Population of College Students.”
Journal of Adolescent Health 46(2):124-32.

Lunsford-Avery, Jessica R., Scott H. Kollins, and Vijay A. Mittal. 2019. “Eveningness Diurnal
Preference Associated with Poorer Socioemotional Cognition and Social Functioning
among Healthy Adolescents and Young Adults.” Chronobiology International 36(3):439—
44.

Luyster, Faith S., Patrick J. Strollo, Phyllis C. Zee, and James K. Walsh. 2012. “Sleep: A Health
Imperative.” Sleep 35(6):727-34.

Lyon, Louisa. 2019. “Is an Epidemic of Sleeplessness Increasing the Incidence of Alzheimer’s
Disease?” Brain 142(6):¢30.

Majumdar, Piya, Ankita Biswas, and Subhashis Sahu. 2020. “COVID-19 Pandemic and
Lockdown: Cause of Sleep Disruption, Depression, Somatic Pain, and Increased Screen
Exposure of Office Workers and Students of India.” Chronobiology International
00(00):1-10.

Manfredini, Roberto, Fabio Fabbian, Rosaria Cappadona, and Pietro Amedeo. 2018. “Daylight
Saving Time , Circadian Rhythms , and Cardiovascular Health.” Internal and Emergency
Medicine 13(5):641-46.

Mathew, Gina Marie, Xian Li, Lauren Hale, and Anne Marie Chang. 2019a. “Sleep Duration
and Social Jetlag Are Independently Associated with Anxious Symptoms in Adolescents.”
Chronobiology International 36(4):461-69.

Mathew, Gina Marie, Xian Li, Lauren Hale, and Anne Marie Chang. 2019b. “Sleep Duration
and Social Jetlag Are Independently Associated with Anxious Symptoms in Adolescents.”
Chronobiology International 36(4):461-69.

96



Medeiros, A. L. D, D. B. F. Mendes, P. F. Lima, and J. F. Araujo. 2001. “The Relationships
between Sleep-Wake Cycle and Academic Performance in Medical Students.” Biological
Rhythm Research 32(2):263-70.

Mehrabadi, Milad Asgari, Iman Azimi, Fatemeh Sarhaddi, Anna Axelin, Hannakaisa Niela-
Vilén, Saana Myllyntausta, Sari Stenholm, Nikil Dutt, Pasi Liljeberg, and Amir M.
Rahmani. 2020. “Sleep Tracking of a Commercially Available Smart Ring and
Smartwatch against Medical-Grade Actigraphy in Everyday Settings: Instrument
Validation Study.” JMIR MHealth and UHealth 8(11):1-16.

Merikanto, Ilona, Erkki Kronholm, Markku Peltonen, Tiina Laatikainen, Erkki Vartiainen, and
Timo Partonen. 2015. “Circadian Preference Links to Depression in General Adult
Population.” Journal of Affective Disorders 188:143—48.

Merikanto, Ilona, Tuuli Lahti, Erkki Kronholm, Markku Peltonen, Tiina Laatikainen, Erkki
Vartiainen, Veikko Salomaa, and Timo Partonen. 2013. “Evening Types Are Prone to
Depression.” Chronobiology International 30(5):719-25.

Merikanto, [lona, Anu Katriina Pesonen, Liisa Kuula, Jari Lahti, Kati Heinonen, Eero Kajantie,
and Katri Raikkonen. 2017. “Eveningness as a Risk for Behavioral Problems in Late
Adolescence.” Chronobiology International 34(2):225-34.

Ministerstvo prace a socialnich véci. 2022. “Nemocenské Pojisténi v Roce 2022.” Retrieved
(https://www.cssz.cz/penezita-pomoc-v-materstvi).

MPSV. 2021. “Vybrané Statistické Udaje: Poget P{jemct Rodi¢ovského Piispévku Podle
Pohlavi.” Retrieved (https://www.mpsv.cz/vybrane-statisticke-udaje).

National Sleep Foundation. 2014. Sleep in America. Poll Sleep In The Modern Family.
Arlington.

Ness, Torunn Emilie Beeko and Ingvild Saksvik-Lehouillier. 2018. “The Relationships between
Life Satisfaction and Sleep Quality, Sleep Duration and Variability of Sleep in University
Students.” Journal of European Psychology Students 9(1):28-39.

Nobs, Samuel Philip, Timur Tuganbaev, Eran Elinav, Joseph Bass, Mitchell A. Lazar, Sung Sik
Choe, Jin Young Huh, In Jaec Hwang, Jae Bum Jong In Kim, and Jae Bum Jong In Kim.
2016. “Transformed More Than 14 Years Later With Posi- Tional Cloning of Core Clock
Genes and Recognition.” EMBO Reports 354(4):1-16.

Nordenmark, Mikael, Stig Vinberg, and Mattias Strandh. 2012. “Job Control and Demands,
Work-Life Balance and Wellbeing among Self-Employed Men and Women in Europe.”
Vulnerable Groups & Inclusion 3(1):18896.

Novakova, Marta, Martin Sladek, and Alena Sumova. 2013. “Human Chronotype Is Determined
in Bodily Cells under Real-Life Conditions.” Chronobiology International 30(4):607—17.

NUDZ. 2022. Nespavost, Nocni Miiry, Namésicnost a Zivé Sny. Poruchy Spanku Po Covidu
Pretrvavaji Mésice i Roky. Klecany.

Oka, Yasunori, Shuhei Suzuki, and Yuich Inoue. 2008. “Bedtime Activities, Sleep
Environment, and Sleep/Wake Patterns of Japanese Elementary School Children.”

97



Behavioral Sleep Medicine 6(4):220-33.

Onder, Ismail. 2020. “Association of Happiness with Morningness - Eveningness Preference,
Sleep-Related Variables and Academic Performance in University Students.” Biological
Rhythm Research.

Oswalt, Sara B. and Tammy J. Wyatt. 2014. “Who Needs More Sleep? Comparing
Undergraduate and Graduate Students’ Sleep Habits in a National U.S. Sample.”
International Journal of Higher Education 4(1):77-85.

Paine, Sarah Jane, Philippa H. Gander, and Noemie Travier. 2006. “The Epidemiology of
Morningness/Eveningness: Influence of Age, Gender, Ethnicity, and Socioeconomic
Factors in Adults (30-49 Years).” Journal of Biological Rhythms 21(1):68-76.

Pan, An, Eva S. Schernhammer, Qi Sun, and Frank B. Hu. 2011. “Rotating Night Shift Work and
Risk of Type 2 Diabetes: Two Prospective Cohort Studies in Women.” PLoS Medicine
8(12).

Panev, A. S., T. A. Tserne, A. S. Polugrudov, L. A. Bakutova, N. B. Petrova, O. V. Tatarinova,
O. N. Kolosova, and M. F. Borisenkov. 2017. “Association of Chronotype and Social
Jetlag with Human Non-Verbal Intelligence.” Chronobiology International 34(7):977-80.

Park, Hwanjin, Hye Kyung Lee, and Kounseok Lee. 2018. “Chronotype and Suicide: The
Mediating Effect of Depressive Symptoms.” Psychiatry Research 269(February):316-20.

Parsons, MJ, TE Moffitt, AM Gregory, S. Goldman-Mellor, PM Nolan, R. Poulton, and A.
Caspi. 2015. “Social Jetlag, Obesity and Metabolic Disorder: Investigation in a Cohort
Study.” 39(5):842-48.

Pereira-Morales, Angela J., Ana Adan, Leandro P. Casiraghi, and Andrés Camargo. 2019.
“Mismatch between Perceived Family and Individual Chronotype and Their Association
with Sleep-Wake Patterns.” Scientific Reports 9(1):1-8.

Pilz, Luisa K., Rosa Levandovski, Melissa A. B. Oliveira, Maria Paz Hidalgo, and Till
Roenneberg. 2018. “Sleep and Light Exposure across Different Levels of Urbanisation in
Brazilian Communities.” Scientific Reports 8(1):1-11.

Prather, Aric A., Denise Janicki-Deverts, Martica H. Hall, and Sheldon Cohen. 2015.
“Behaviorally Assessed Sleep and Susceptibility to the Common Cold.” Sleep 38(9):1353—
59.

Randler, Christoph. 2007. “Gender Differences in Morningness-Eveningness Assessed by Self-
Report Questionnaires: A Meta-Analysis.” Personality and Individual Differences
43(7):1667-75.

Randler, Christoph. 2008. “Morningness - Eveningness and Satisfaction with Life.” Social
Indicators Research 86(2):297-302.

Randler, Christoph. 2017. “Chronotype Correlates with Developmental Index, Intelligence and
Academic Achievement: A Study Based on Nationwide Indicators.” Chronobiology
International 34(7):985-92.

98



Randler, Christoph, Sabrina Bilger, and Juan Francisco Diaz-Morales. 2009. “Associations
among Sleep, Chronotype, Parental Monitoring, and Pubertal Development among
German Adolescents.” Journal of Psychology: Interdisciplinary and Applied 143(5):509—
20.

Randler, Christoph and Yvonne Truc. 2014. “Adaptation of the Composite Scale of Morningness
for Parent Report and Results from Kindergarten Children.” Swiss Journal of Psychology
73(1):35-39.

Rathore, H., K. Shukla, S. Singh, and G. Tiwari. 2012. “Shift Work - Problems and Its Impact
on Female Nurses in Udaipur, Rajasthan India.” Work 41(SUPPL.1):4302-14.

Di Renzo, Laura, Paola Gualtieri, Francesca Pivari, Laura Soldati, Alda Attina, Giulia Cinelli,
Giulia Cinelli, Claudia Leggeri, Giovanna Caparello, Luigi Barrea, Francesco Scerbo,
Ernesto Esposito, and Antonino De Lorenzo. 2020. “Eating Habits and Lifestyle Changes
during COVID-19 Lockdown: An Italian Survey.” Journal of Translational Medicine
18(1):1-15.

Revell, Victoria L., Josephine Arendt, Michael Terman, and Debra J. Skene. 2005. “Short-
Wavelength Sensitivity of the Human Circadian System to Phase-Advancing Light.”
Journal of Biological Rhythms 20(3):270-72.

Ribet, C. and F. Derriennic. 1999. “Age, Working Conditions, and Sleep Disorders: A
Longitudinal Analysis in the French Cohort E.S.T.E.V.” Sleep 22(4):491-504.

Richter, David, Michael D. Krdmer, Nicole K. Y. Tang, Hawley E. Montgomery-Downs, and
Sakari Lemola. 2019. “Long-Term Effects of Pregnancy and Childbirth on Sleep
Satisfaction and Duration of First-Time and Experienced Mothers and Fathers.” Sleep
42(4):1-10.

Ritsner, Michael, Rena Kurs, Alexander Ponizovsky, and Jack Hadjez. 2004. “Perceived
Quality of Life in Schizophrenia: Relationships to Sleep Quality.” Quality of Life Research
13(4):783-91.

Rodriguez, Veronika. 2020. “Poruchami Spanku Trpi Stale Vic Lidi. Zejména v Praze a Na
Plzenisku.” Denik.Cz, January 18.

Roenneberg, Till, Karla V. Allebrandt, Martha Merrow, and Céline Vetter. 2012. “Social Jetlag
and Obesity.” Current Biology 22(10):939-43.

Roenneberg, Till, Thomas Kantermann, Myriam Juda, Celine Vetter, and Karla V. Allebrandt.
2013. “Light and the Human Circadian Clock Till.” Handbook of Experimental
Pharmacology 217:417.

Roenneberg, Till, Lena K. Keller, Dorothee Fischer, Joana L. Matera, Céline Vetter, and Eva C.
Winnebeck. 2015. “Human Activity and Rest in Situ.” Methods in Enzymology 552:257—
83.

Roenneberg, Till, Tim Kuehnle, Myriam Juda, Thomas Kantermann, Karla Allebrandt, Marijke
Gordijn, and Martha Merrow. 2007. “Epidemiology of the Human Circadian Clock.” Sleep
Medicine Reviews 11(6):429-38.

99



Roenneberg, Till, Tim Kuehnle, Peter P. Pramsttaller, Jan Ricken, Miriam Havel, Angelika
Guth, Martha Merrow, Peter P. Pramstaller, Jan Ricken, Miriam Havel, Angelika Guth,
and Martha Merrow. 2004. “A Marker for the End of Adolescence.” Current Biology
14(24):1-2.

Roenneberg, Till, C. Jairaj Kumar, and Martha Merrow. 2007. “The Human Circadian Clock
Entrains to Sun Time.” Current Biology 17(2):44-45.

Roenneberg, Till and Martha Merrow. 2016. “The Circadian Clock and Human Health.”
Current Biology 26(10):R432-43.

Roenneberg, Till, Luisa K. Pilz, Giulia Zerbini, and Eva C. Winnebeck. 2019. “Chronotype and
Social Jetlag: A (Self-) Critical Review.” Biology 8(3):54.

Roenneberg, Till, Anna Wirz-Justice, and Martha Merrow. 2003. “Life between Clocks: Daily
Temporal Patterns of Human Chronotypes.” Journal of Biological Rhythms 18(1):80-90.

Rogowska, Aleksandra M., Cezary Kusnierz, and Anna Bokszczanin. 2020. “Examining
Anxiety, Life Satisfaction, General Health, Stress and Coping Styles During COVID-19
Pandemic in Polish Sample of University Students.” Psychology Research and Behavior
Management Volume 13:797-811.

Royal Philips. 2020. Philips Sleep Survey Shows Only Half of People Worldwide Are Satisfied
with Their Sleep, but Are Less Likely than before to Take Action to Improve It.
Amsterdam.

Ruppanner, Leah, Ben Maltby, Belinda Hewitt, and David Maume. 2021. “Parents’ Sleep
Across Weekdays and Weekends: The Influence of Work, Housework, and Childcare
Time.” Journal of Family Issues.

Rutters, Femke, Sofie G. Lemmens, Tanja C. Adam, Marijke A. Bremmer, Petra J. Elders, Giel
Nijpels, and Jacqueline M. Dekker. 2014. “Is Social Jetlag Associated with an Adverse
Endocrine, Behavioral, and Cardiovascular Risk Profile?” Journal of Biological Rhythms
29(5):377-83.

Von Schantz, Malcolm, Tamara P. Taporoski, Andréa R. V. R. Horimoto, Nubia E. Duarte,
Homero Vallada, José E. Krieger, Mario Pedrazzoli, André B. Negrao, and Alexandre C.
Pereira. 2015. “Distribution and Heritability of Diurnal Preference (Chronotype) in a Rural
Brazilian Family-Based Cohort, the Baependi Study.” Scientific Reports 5:1-6.

Schernhammer, Eva S., Pedram Razavi, Tricia Y. Li, Abrar A. Qureshi, and Jiali Han. 2011.
“Rotating Night Shifts and Risk of Skin Cancer in the Nurses’ Health Study.” Journal of
the National Cancer Institute 103(7):602-6.

Schieman, Scott and Paul Glavin. 2016. The Pressure-Status Nexus and Blurred Work—Family
Boundaries. Vol. 43.

Schieman, Scott and Marisa C. Young. 2013. “Are Communications about Work Outside
Regular Working Hours Associated with Work-to-Family Conflict, Psychological Distress
and Sleep Problems?” Work and Stress 27(3):244-61.

Selvi, Yavuz, Adem Aydin, Abdullah Atli, Murat Boysan, Fatih Selvi, and Lutfullah Besiroglu.

100



2011. “Chronotype Differences in Suicidal Behavior and Impulsivity among Suicide
Attempters.” Chronobiology International 28(2):170-75.

Shaffer, Blake. 2019. “Location Matters: Daylight Saving Time and Electricity Demand.”
Canadian Journal of Economics 52(4):1374-1400.

Shao, Ming Fen, Yu Ching Chou, Mei Yu Yeh, and Wen Chii Tzeng. 2010. “Sleep Quality and
Quality of Life in Female Shift-Working Nurses.” Journal of Advanced Nursing
66(7):1565-72.

Shen, Lin, Jason van Schie, Graeme Ditchburn, Libby Brook, and Bei Bei. 2018. “Positive and
Negative Emotions: Differential Associations with Sleep Duration and Quality in
Adolescents.” Journal of Youth and Adolescence 47(12):2584-95.

Shin, Ji Eun and Jung Ki Kim. 2018. “How a Good Sleep Predicts Life Satisfaction: The Role of
Zero-Sum Beliefs about Happiness.” Frontiers in Psychology 9(AUG):1-4.

Ben Simon, Eti and Matthew P. Walker. 2018. “Sleep Loss Causes Social Withdrawal and
Loneliness.” Nature Communications 9(1).

Sinha, Meenakshi, Babita Pande, and Ramanjan Sinha. 2020. “Association of Mid Sleep Time
and Social Jetlag with Psychosocial Behaviour of Indian Population during COVID-19
Lockdown.” Journal of Public Health Research 9(4):476-83.

Sladek, Martin, Michaela Kudrna¢ova Réschova, Véra Adamkova, Dana Hamplova, and Alena
Sumova. 2020. “Chronotype Assessment via a Large Scale Socio-Demographic Survey
Favours Yearlong Standard Time over Daylight Saving Time in Central Europe.”
Scientific Reports 10(1):1-18.

Smarr, Benjamin L. and Aaron E. Schirmer. 2018. “3.4 Million Real-World Learning
Management System Logins Reveal the Majority of Students Experience Social Jet Lag
Correlated with Decreased Performance.” Scientific Reports 8(1):1-9.

Stastna, Anna, Jitka Slaba, and J ivfina Kocourkova. 2019. “Druhé Dité — Divody
Neplanovaného Odkladu a Casovani Jeho Narozeni.” Demografie 61:77-92.

Stata Corp. 2021. “Stata Statistical Software: Release 16.”

Taillard, Jacques, Pierre Philip, Jean Frangois Chastang, and Bernard Bioulac. 2004.
“Validation of Horne and Ostberg Morningness-Eveningness Questionnaire in a Middle-
Aged Population of French Workers.” Journal of Biological Rhythms 19(1):76-86.

Takaesu, Yoshikazu, Akiyoshi Shimura, Yoko Komada, Kunihiro Futenma, Miho Ishii, Ko
Sugiura, Koichiro Watanabe, and Yuichi Inoue. 2021. “Association of Sleep Duration on
Workdays or Free Days and Social Jetlag with Job Stress.” Psychiatry and Clinical
Neurosciences 75(8):244-49.

Targa, Adriano D. S., Ivan D. Benitez, Anna Moncusi-Moix, Maria Arguimbau, Jordi de Batlle,
Mireia Dalmases, and Ferran Barbé. 2021. “Decrease in Sleep Quality during COVID-19
Outbreak.” Sleep and Breathing 25(2):1055-61.

Tavares, Patrice de Souza, Marina Xavier Carpena, Caroline Maria De Mello Carone, Bianca

101



Del-Ponte, Ina S. Santos, and Luciana Tovo-Rodrigues. 2020. “Is Social Jetlag Similar to
Travel-Induced Jetlag? Results of a Validation Study.” Chronobiology International
00(00):1-10.

Taylor, Daniel J. and Adam D. Bramoweth. 2010. “Patterns and Consequences of Inadequate
Sleep in College Students: Substance Use and Motor Vehicle Accidents.” Journal of
Adolescent Health 46(6):610—12.

Tonetti, Lorenzo, Marco Fabbri, and Vincenzo Natale. 2009. “Relationship between Circadian
Typology and Big Five Personality Domains.” Chronobiology International 26(2):337-47.

Tsai, Ling Ling and Sheng Ping Li. 2004. “Sleep Patterns in College Students: Gender and
Grade Differences.” Journal of Psychosomatic Research 56(2):231-37.

Tzischinsky, Orna and Tamar Shochat. 2011. “Eveningness, Sleep Patterns, Daytime
Functioning, and Quality of Life in Israeli Adolescents.” Chronobiology International
28(4):338-43.

Ulrich, Angela K., Kelsie M. Full, Bethany Cheng, Katie Gravagna, Dawn Nederhoff, and
Nicole E. Basta. 2021. “Stress, Anxiety, and Sleep among College and University Students
during the COVID-19 Pandemic.” Journal of American College Health.

Urrila, Anna S., Linnea Karlsson, Olli Kiviruusu, Mirjami Pelkonen, Thea Strandholm, and
Mauri Marttunen. 2012. “Sleep Complaints among Adolescent Outpatients with Major
Depressive Disorder.” Sleep Medicine 13(7):816-23.

Varughese, Jason and Richard P. Allen. 2001. “Fatal Accidents Following Changes in Daylight
Savings Time: The American Experience.” Sleep Medicine 2(1):31-36.

Venn, Susan, Sara Arber, Robert Meadows, and Jenny Hislop. 2008. “The Fourth Shift:
Exploring the Gendered Nature of Sleep Disruption among Couples with Children.”
British Journal of Sociology 59(1):79-97.

Ventegodt, Seren, Joav Merrick, and Niels Jorgen Andersen. 2003. “Quality of Life Theory .
The IQOL Theory: An Integrative Theory of the Global Quality of Life Concept.”
TheScientificWorldJournal 3:1030—40.

Virtanen, Marianna, Jane E. Ferrie, David Gimeno, Jussi Vahtera, Marko Elovainio, and
Archana Singh-manoux. 2009. “Long Working Hours and Sleep Disturbances: The
Whitehall II Prospective Cohort Study.” SLEEP 6(32).

VoPham, Trang, Matthew D. Weaver, Céline Vetter, Jaime E. Hart, Rulla M. Tamimi, Francine
Laden, and Kimberly A. Bertrand. 2018. “Circadian Misalignment and Hepatocellular
Carcinoma Incidence in the United States.” Cancer Epidemiol Biomarkers Prev.
7(27):719-27.

de Vries, Jantje H., K. T. Horstmann, and P. Mussel. 2022. “Trajectories in Life Satisfaction
before and during COVID-19 with Respect to Perceived Valence and Self-Efficacy.”
Current Psychology 19(0123456789).

Watson, Nathaniel F., M. Safwan Badr, Gregory Belenky, Donald L. Bliwise, Orfeu M. Buxton,
Daniel Buysse, David F. Dinges, James Gangwisch, Michael A. Grandner, Clete Kushida,

102



Raman K. Malhotra, Jennifer L. Martin, Sanjay R. Patel, Stuart F. Quan, Esra Tasali,
Michael Twery, Janet B. Croft, Elise Maher, Jerome A. Barrett, Sherene M. Thomas, and
Jonathan L. Heald. 2015. “Recommended Amount of Sleep for a Healthy Adult: A Joint
Consensus Statement of the American Academy of Sleep Medicine and Sleep Research
Society.” Sleep 38(6):843—44.

WEP. 2020. “MCTQ.” Retrieved January 24, 2020
(https://www.thewep.org/documentations/mctq).

WHO. 2022. “Health Behaviour in School-Aged Children (HBSC).”

Williams, Simon J. 2008. “The Sociological Significance of Sleep: Progress, Problems and
Prospects.” Sociology Compass 2(2):639-53.

Wilson, Stephanie J., Lisa M. Jaremka, Christopher P. Fagundes, Rebecca Andridge, Juan Peng,
William B. Malarkey, Diane Habash, Martha A. Belury, and Janice K. Kiecolt-glaser.
2017. “Shortened Sleep Fuels Inflammatory Responses to Marital Conflict: Emotion
Regulation Matters.” Psychoneuroendocrinology (79):74-83.

Wittmann, Marc, Jenny Dinich, Martha Merrow, and Till Roenneberg. 2006. “Social Jetlag:
Misalignment of Biological and Social Time.” Chronobiology International 23(1-2):497—
509.

Wong, Patricia M., Brant P. Hasler, Thomas W. Kamarck, Matthew F. Muldoon, and Stephen
B. Manuck. 2015. “Social Jetlag, Chronotype, and Cardiometabolic Risk.” Journal of
Clinical Endocrinology and Metabolism 100(12):4612-20.

Yamazaki, Akemi. 2007. “Family Synchronizers: Predictors of Sleep-Wake Rhythm for
Japanese First-Time Mothers.” Sleep and Biological Rhythms 5(3):218-25.

Yang, Chien Ming, Chih Hsing Wu, Ming Hui Hsieh, Ming Hsiung Liu, and Feng Hwa Lu.
2003. “Coping with Sleep Disturbances Among Young Adults: A Survey of First-Year
College Students in Taiwan.” Behavioral Medicine 29(3):133-38.

Yang, Haiyang and Jingjing Ma. 2020. “How an Epidemic Outbreak Impacts Happiness:
Factors That Worsen (vs. Protect) Emotional Well-Being during the Coronavirus
Pandemic.” Psychiatry Research 289(April):113045.

de Zambotti, Massimiliano, Fiona C. Baker, Adrian R. Willoughby, Job G. Godino, David
Wing, Kevin Patrick, and Ian M. Colrain. 2016. “Measures of Sleep and Cardiac
Functioning during Sleep Using a Multi-Sensory Commercially-Available Wristband in
Adolescents.” Physiology and Behavior 158:143—49.

Zeitlhofer, J. 2000. “Schmeiser-Rieder, A., Tribl, G., Rosenberger, A., Bolitschek, J.,
Kapthammer, G., Saletu, B., Katschnig, H., Holzinger, B., Popovic, R. and Kunze, M.
(2000) Sleep and Quality of Life in the Austrian Population.” Acta Neurologica
Scandinavica 102(4):249-57.

Zerbini, Giulia and Martha Merrow. 2017. “Time to Learn: How Chronotype Impacts
Education.” PsyCh Journal 6(4):263-76.

Zhang, Luoying, Arisa Hirano, Pei Ken Hsu, Christopher R. Jones, Noriaki Sakai, Masashi

103



10.

11.

Okuro, Thomas McMahon, Maya Yamazaki, Ying Xu, Noriko Saigoh, Kazumasa Saigoh,
Shu Ting Lin, Krista Kaasik, Seiji Nishino, Louis J. Ptacek, and Ying Hui Fu. 2016. “A
PERIOD?3 Variant Causes a Circadian Phenotype and Is Associated with a Seasonal Mood
Trait.” Proceedings of the National Academy of Sciences of the United States of America
113(11):1-9.

Zhi, Ting Fan, Xun Ming Sun, Shu Juan Li, Qun Shan Wang, Jian Cai, Lin Zi Li, Yan Xun Li,
Min Jie Xu, Yong Wang, Xue Feng Chu, Zheng Dong Wang, and Xiao Yan Jiang. 2016.
“Associations of Sleep Duration and Sleep Quality with Life Satisfaction in Elderly
Chinese: The Mediating Role of Depression.” Archives of Gerontology and Geriatrics
65:211-17.

Chapter 3

Jean-Louis G, Kripke DF, Ancoli-Israel S. Sleep and quality of well-being. Sleep. 2000;23:
1115-1121. doi:10.1093/sleep/23.8.1k

Groeger JA, Zijlstra FRH, Dijk DJ. Sleep quantity, sleep difficulties and their perceived
consequences in a representative sample of some 2000 British adults. J Sleep Res. 2004;13:
359-371. doi:10.1111/j.1365-2869.2004.00418.x

Paunio T, Korhonen T, Hublin C, Partinen M, Kivimiki M, Koskenvuo M, et al. Longitudinal
study on poor sleep and life dissatisfaction in a nationwide cohort of twins. Am J Epidemiol.
2009;169: 206-213. doi:10.1093/aje/kwn305

Diener E. Subjective well-being. Psychol Bull. 1984;95: 542—-575. doi:10.1037/0033-
2909.95.3.542

Mumtaz A, Maon SN, Aziz NISA. The Relationship Between Job Stress and Quality of Life
Among Working Adults. In: Noordin F, Othman AK, Kassim ES, editors. Proceedings of the

2nd Advances in Business Research International Conference. Singapore: Springer; 2018. p.
389. doi:10.1007/978-981-10-6053-3

Ventegodt S, Merrick J, Andersen NJ. Quality of life theory 1. The IQOL theory: an integrative
theory of the global quality of life concept. ScientificWorldJournal. 2003;3: 1030—-1040.
doi:10.1100/tsw.2003.82

Diener E, Suh EM, Lucas RE, Smith HL. Subjective Well-Being: Three Decades of Progress.
Psychol Bull. 1999;125: 276-302.

Huppert FA, Baylis N, Keverne B. The Science of Well-Being. The Royal Society; 2005.
doi:10.1093/acprof:0s0/9780198567523.003.0012

Mosadeghrad AM, Ferlie E, Rosenberg D. A study of relationship between job stress, quality of
working life and turnover intention among hospital employees. Health Serv Manage Res.

2011;24: 170-181. doi:10.1258/hsmr.2011.011009

Kim HC, Kim BK, Min KB, Min JY, Hwang SH, Park SG. Association between job stress and
insomnia in Korean workers. J Occup Health. 2011;53: 164—174. doi:10.1539/joh.10-0032-OA

Ezenwanne E. Current concepts in the neurophysiologic basis of sleep; a review. Ann Med
Health Sci Res. 2011;1: 173-9.

104



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Luyster FS, Strollo PJ, Zee PC, Walsh JK. Sleep: A health imperative. Sleep. 2012;35: 727—
734. doi:10.5665/sleep.1846

Adam K. Sleep as a Restorative Process and a Theory to Explain Why. Prog Brain Res.
1980;53: 289-305. doi:10.1016/S0079-6123(08)60070-9

Levandovski R, Dantas G, Fernandes LC, Caumo W, Torres I, Roenneberg T, et al. Depression
scores associate with chronotype and social jetlag in a rural population. Chronobiol Int.
2011;28: 771-778. doi:10.3109/07420528.2011.602445

Roenneberg T, Allebrandt K V., Merrow M, Vetter C. Social jetlag and obesity. Current
Biology. 2012;22: 939-943. doi:10.1016/j.cub.2012.03.038

Parsons M, Moffitt T, Gregory A, Goldman-Mellor S, Nolan P, Poulton R, et al. Social jetlag,
obesity and metabolic disorder: investigation in a cohort study. 2015;39: 842—848.
doi:10.1038/ij0.2014.201

Borisenkov MF. Latitude of residence and position in time zone are predictors of cancer
incidence, cancer mortality, and life expectancy at birth. Chronobiol Int. 2011;28: 155-162.
doi:10.3109/07420528.2010.541312

Kalak N, Lemola S, Brand S, Holsboer-Trachsler E, Grob A. Sleep duration and subjective
psychological well-being in adolescence: A longitudinal study in Switzerland and Norway.
Neuropsychiatr Dis Treat. 2014;10: 1199-1207. doi:10.2147/NDT.S62533

Shin JE, Kim JK. How a good sleep predicts life satisfaction: The role of zero-sum beliefs about
happiness. Front Psychol. 2018;9: 1-4. doi:10.3389/fpsyg.2018.01589

Cappuccio FP, D’Elia L, Strazzullo P, Miller MA. Sleep duration and all-cause mortality: A
systematic review and meta-analysis of prospective studies. Sleep. 2010;33: 585-592.
doi:10.1093/sleep/33.5.585

Shen L, van Schie J, Ditchburn G, Brook L, Bei B. Positive and Negative Emotions: Differential
Associations with Sleep Duration and Quality in Adolescents. J Youth Adolesc. 2018;47: 2584—
2595. doi:10.1007/s10964-018-0899-1

Ness TEB, Saksvik-Lehouillier I. The Relationships between Life Satisfaction and Sleep
Quality, Sleep Duration and Variability of Sleep in University Students. Journal of European
Psychology Students. 2018;9: 28—39. doi:10.5334/jeps.434

Pilcher JJ, Ott ES. The relationships between sleep and measures of health and well-being in
college students: A repeated measures approach. Behavioral Medicine. 1998;23: 170-178.
doi:10.1080/08964289809596373

Pagan R. Sleep duration, life satisfaction and disability. Disabil Health J. 2016;10: 334-343.
doi:10.1016/j.dhjo.2016.10.005

Piper AT. Sleep duration and life satisfaction. Int Rev Econ. 2015; 305-325.

Onder 1. Association of happiness with morningness - eveningness preference, sleep-related
variables and academic performance in university students. Biol Rhythm Res. 2020.
doi:10.1080/09291016.2020.1848266

Lau EYY, Wong ML, Ng ECW, Hui CCH, Cheung SF, Mok DSY. “Social Jetlag” in morning-
type college students living on campus: Implications for physical and psychological well-being.
Chronobiol Int. 2013;30: 910-918. doi:10.3109/07420528.2013.789895

105



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Shao MF, Chou YC, Yeh MY, Tzeng WC. Sleep quality and quality of life in female shift-
working nurses. J Adv Nurs. 2010;66: 1565—-1572. doi:10.1111/j.1365-2648.2010.05300.x

Ritsner M, Kurs R, Ponizovsky A, Hadjez J. Perceived quality of life in schizophrenia:
Relationships to sleep quality. Quality of Life Research. 2004. pp. 783-791.
doi:10.1023/B:QURE.0000021687.18783.d6

Zeitlhofer J. Schmeiser-Rieder, A., Tribl, G., Rosenberger, A., Bolitschek, J., Kapthammer, G.,
Saletu, B., Katschnig, H., Holzinger, B., Popovic, R. and Kunze, M. (2000) Sleep and quality of
life in the Austrian population. Acta Neurol Scand. 2000;102: 249-257.

Lawson LP, Richdale AL, Haschek A, Flower RL, Vartuli J, Arnold SRC, et al. Cross-sectional
and longitudinal predictors of quality of life in autistic individuals from adolescence to
adulthood: The role of mental health and sleep quality. Autism. 2020;24: 954-967.
doi:10.1177/1362361320908107

Roenneberg T. What is chronotype? Sleep Biol Rhythms. 2012;10: 75-76. doi:10.1111/j.1479-
8425.2012.00541.x

Wittmann M, Dinich J, Merrow M, Roenneberg T. Social jetlag: Misalignment of biological and
social time. Chronobiol Int. 2006;23: 497-509. doi:10.1080/07420520500545979

Jankowski KS. Is the shift in chronotype associated with an alteration in well-being? Biol
Rhythm Res. 2014;46: 237-248. doi:10.1080/09291016.2014.985000

Chang SJ, Jang SJ. Social jetlag and quality of life among nursing students: A cross-sectional
study. J Adv Nurs. 2019;75: 1418-1426. doi:10.1111/jan.13857

Jankowski KS, Vollmer C, Linke M, Randler C. Differences in sun time within the same time
zone affect sleep—wake and social rhythms, but not morningness preference: Findings from a
Polish—-German comparison study. Time Soc. 2014;23: 258-276.
doi:10.1177/0961463X14535911

Onder I, Besoluk S, Iskender M, Masal E, Demirhan E. Circadian Preferences, Sleep Quality
and Sleep Patterns, Personality, Academic Motivation and Academic Achievement of university
students. Learn Individ Differ. 2014;32: 184—-192. doi:10.1016/j.1indif.2014.02.003

Roenneberg T, Wirz-Justice A, Merrow M. Life between clocks: Daily temporal patterns of
human chronotypes. J Biol Rhythms. 2003;18: 80-90. doi:10.1177/0748730402239679

Kudrnacova M. Czech Household Panel Survey. Data Documentation. 2019 [cited 10 Jan 2021]
p. 82. Available: http://dspace.soc.cas.cz:8080/xmlui/handle/123456789/3780

Sladek M, Kudrnacova Roschova M, Adamkova V, Hamplova D, Sumova A. Chronotype
assessment via a large scale socio-demographic survey favours yearlong Standard time over
Daylight Saving Time in central Europe. Sci Rep. 2020;10: 1-18. doi:10.1038/s41598-020-
58413-9

Kudmacova M, Hamplova D. Social Jetlag in the Context of Work and Family. Sociologia.
2022;54: 295-324. doi:https://doi.org/10.31577/sociologia.2022.54.4.11

Hamplova D, Chaloupkova JK, Topinkova R. More Money, Less Housework? Relative

Resources and Housework in the Czech Republic. J Fam Issues. 2019;40: 2823-2848.
doi:10.1177/0192513X19864988

106



43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Dudova R, Haskova H, Klimova Chaloupkova J. Disentangling the link between having one
child and partnership trajectories: a mixed-methods life-course research. J Fam Stud. 2020;0: 1-
22.doi:10.1080/13229400.2020.1839534

Lux M, Sunega P, Kazmér L. Intergenerational financial transfers and indirect reciprocity:
determinants of the reproduction of homeownership in the post-socialist Czech Republic. Hous
Stud. 2021;36: 1294-1317. doi:10.1080/02673037.2018.1541441

Kudrnac A. A study of the effects of obesity and poor health on the relationship between
distance to the polling station and the probability to vote. Party Politics. 2021;27: 540-551.
doi:10.1177/1354068819867414

Walsh E, Murphy A. Life satisfaction amongst working parents: examining the case of mothers
and fathers in Ireland. Int J Soc Econ. 2021;48: 622—639. doi:10.1108/1JSE-05-2020-0295

Yaya S, Ghosh S, Ghose B. Subjective happiness, health and quality of life and their
sociocultural correlates among younger population in Malawi. Soc Sci. 2019;8.
do0i:10.3390/s0csci8020055

Nordenmark M, Vinberg S, Strandh M. Job control and demands, work-life balance and
wellbeing among self-employed men and women in Europe. Vulnerable Groups & Inclusion.
2012;3: 18896. doi:10.3402/vgi.v3i0.18896

Vinson T, Ericson M. The social dimensions of happiness and life satisfaction of Australians:
Evidence from the World Values Survey. Int J Soc Welf. 2014;23: 240-253.
doi:10.1111/ijsw.12062

Carney CE, Buysse DJ, Ancoli-Israel S, Edinger JD, Krystal AD, Lichstein KL, et al. The
consensus sleep diary: Standardizing prospective sleep self-monitoring. Sleep. 2012. pp. 287—
302. doi:10.5665/sleep.1642

Foley D, Ancoli-Israel S, Britz P, Walsh J. Sleep disturbances and chronic disease in older
adults: Results of the 2003 National Sleep Foundation Sleep in America Survey. J Psychosom
Res. 2004;56: 497-502. doi:10.1016/j.jpsychores.2004.02.010

WEP. MCTQ. 2020 [cited 24 Jan 2020]. Available:
https://www.thewep.org/documentations/mctq

Kreft IG, Leeuw J de. Introducing Multilevel Modeling. SAGE Publications, Ltd; 1998.
doi:10.4135/9781849209366

Information Services Department. Czech Republic in International Comparison (Selected
Indicators). 2021.

Eurostat. Living conditions in Europe 2018 edition. Meglio E Di, editor. Luxembourg; 2018.
doi:10.2785/39876

Eurostat. Quality of life indicators - overall experience of life. 2020 [cited 24 Mar 2021].
Available: https://ec.europa.cu/eurostat/statistics-
explained/index.php?title=Quality of life indicators -

_overall experience of life#Life satisfaction by income and age groups

Lakerveld J, Mackenbach JD, Horvath E, Rutters F, Compernolle S, Bardos H, et al. The
relation between sleep duration and sedentary behaviours in European adults. Obesity Reviews.
2016;17: 62—67. doi:10.1111/0br.12381

107



58.

59.

60.

61.

Randler C, Diaz-Morales JF, Jankowski KS. Synchrony in chronotype and social jetlag between
dogs and humans across Europe. Time Soc. 2018;27: 223-238. doi:10.1177/0961463X15596705

Chen X, Wang S Bin, Li XL, Huang ZH, Tan WY, Lin HC, et al. Relationship between sleep
duration and sociodemographic characteristics, mental health and chronic diseases in
individuals aged from 18 to 85 years old in Guangdong province in China: A population-based
cross-sectional study. BMC Psychiatry. 2020;20: 1-10. doi:10.1186/s12888-020-02866-9

Wunsch K, Nigg CR, Weyland S, Jekauc D, Niessner C, Burchartz A, et al. The relationship of
self-reported and device-based measures of physical activity and health-related quality of life in
adolescents. Health Qual Life Outcomes. 2021;19: 1-10. doi:10.1186/512955-021-01682-3

Czech Statistical Office. The sample survey within the programme of the European Union —
Statistics on Income and Living Conditions (EU-SILC). 2022 Feb.

Chapter 4

AFONSO, P. et al., 2017: Impact of working hours on sleep and mental health. Occupational
Medicine, 67(5): 377-382. DOI: https://doi.org/10.1093/occmed/kqx054

ANTYPA, N. et al., 2016: Chronotype associations with depression and anxiety disorders in a
large cohort study. Depression and Anxiety, 33(1): 75-83. DOI:
https://doi.org/10.1002/da.22422

BARBER, L. K. — JENKINS, J. S., 2014: Creating technological boundaries to protect
bedtime: Examining work-home boundary management, psychological detachment and
sleep. Stress and Health, 30(3): 259-264. DOI: https://doi.org/10.1002/smi.2536

BARNES, C. M,, et al., 2012: Borrowing from Sleep to Pay Work and Family: Expanding
Time-Based Conflict to the Broader Nonwork Domain. Personnel Psychology, 65(4):
789-819. DOI: https://doi.org/10.1111/peps.12002

BASNER, M. et al., 2007: American time use survey: Sleep time and its relationship to waking
activities. Sleep, 30(9): 1085—-1095. DOI: https://doi.org/10.1093/sleep/30.9.1085

BEAUVALET, J. C. et al., 2017: Social jetlag in health and behavioral research: a systematic
review. ChronoPhysiology and Therapy, 7: 19-31. DOI:
https://doi.org/10.2147/cpt.s108750

BORISENKOV, M. F. et al., 2019: Chronotype, social jetlag, and time perspective.
Chronobiology International, 36(12): 1772—1781. DOI:
https://doi.org/10.1080/07420528.2019.1683858

BURGARD, S. A. — AILSHIRE, J. A., 2013: Gender and Time for Sleep among U.S. Adults.
American Sociological Review, 78(1): 51-69. DOL:
https://doi.org/10.1177/0003122412472048

CACI, H. et al., 2005: Transcultural properties of the composite scale of morningness: The
relevance of the “morning affect” factor. Chronobiology International, 22(3): 523—-540.
DOI: https://doi.org/10.1081/CBI-200062401

108



CARVALHO, F. G. et al., 2014: Differences in circadian patterns between rural and urban
populations: An epidemiological study in countryside. Chronobiology International,
31(3): 442—449. DOI: https://doi.org/10.3109/07420528.2013.846350

CHATZITHEOCHARLI, S. — ARBER, S., 2009: Lack of sleep, work and the long hours culture:
Evidence from the UK time use survey. Work, Employment and Society, 23(1): 30-48.
DOI: https://doi.org/10.1177/0950017008099776

CHENG, W. J. — HANG, L. W., 2018: Late chronotype and high social jetlag are associated
with burnout in evening-shift workers: Assessment using the Chinese-version
MCTQshift. Chronobiology International, 35(7): 910-919. DOI:
https://doi.org/10.1080/07420528.2018.1439500

CONEN, W. — SCHIPPERS, J. (eds.), 2019: Self-Employment as Precarious Work: A European
Perspective. Edward Elgar Publishing.

DAWSON, C. - HENLEY, A., 2012: “Push” versus “pull” entrepreneurship: An ambiguous
distinction? International Journal of Entrepreneurial Behaviour and Research, 18(6):
697-719. DOI: https://doi.org/10.1108/13552551211268139

DIAZ-MORALES, J. F., — ESCRIBANO, C., 2015: Social jetlag, academic achievement and
cognitive performance: Understanding gender/sex differences. Chronobiology
International, 32(6): 822—831. DOI: https://doi.org/10.3109/07420528.2015.1041599

DIK, D.J. ET AL, 1989: Bright morning light advances the human circadian system without
affecting NREM sleep homeostasis. American Journal of Physiology - Regulatory
Integrative and Comparative Physiology, 256(1): R106-R111. DOI:
https://doi.org/10.1152/ajpregu.1989.256.1.r106

ERIKSON, R. = GOLDTHORPE, J. H., 1992: The Constant Flux: A Study of Class Mobility in
Industrial Societies. New York: Clarendon Press.

EVANS, G, 1992: Testing the Validity of the Goldthorpe Class Schema. European Sociological
Review, 8(3): 211-232. DOI: https://doi.org/10.1093/0xfordjournals.esr.a036638

EVANS, G. — MILLS, C., 2000: In search of the wage-labour/service contract: New evidence
on the validity of the Goldthorpe class schema. British Journal of Sociology, 51(4): 641—
661. DOL: https://doi.org/10.1080/00071310020015307

FELDMAN, R., 2006. From biological rhythms to social rhythms: Physiological precursors of
mother-infant synchrony. Developmental Psychology, 42(1): 175-188. DOI:
https://doi.org/10.1037/0012-1649.42.1.175

FOSTER, R. G. et al., 2013: Sleep and circadian rthythm disruption in social jetlag and mental
illness. Progress in Molecular Biology and Translational Science, 119: 325-346. DOI:
https://doi.org/10.1016/B978-0-12-396971-2.00011-7

GABUD, R. et al., 2015: An assessment of chronotype and social jetlag among Filipinos.
International Journal of Philippine Science and Technology, 8(1): 31-40. DOLI:
https://doi.org/10.18191/2015-08-1-008

109



GLAVIN, P. et al., 2019: Precarious versus Entrepreneurial Origins of the Recently Self-
Employed: Work and Family Determinants of Canadians’ Self-Employment Transitions.
Sociological Forum, 34(2): 386—408. DOL: https://doi.org/10.1111/socf.12502

GORDIJN, M. C. M. et al., 1999: Effects of light exposure and sleep displacement on dim light
melatonin onset. Journal of Sleep Research, 8(3): 163—174. DOLI:
https://doi.org/10.1046/j.1365-2869.1999.00156.x

GRANDIN, L. D. et al., 2006: The social zeitgeber theory, circadian rhythms, and mood
disorders: Review and evaluation. Clinical Psychology Review, 26(6): 679-694. DOI:
https://doi.org/10.1016/j.cpr.2006.07.001

HAMPLOVA, D. et al., 2019: More Money, Less Housework? Relative Resources and
Housework in the Czech Republic. Journal of Family Issues, 40(18): 2823-2848. DOI:
https://doi.org/10.1177/0192513X19864988

HARASZTIL R. A. et al., 2014: Social jetlag negatively correlates with academic performance
in undergraduates. Chronobiology International, 31(5): 603—-612. DOI:
https://doi.org/10.3109/07420528.2013.879164

HARRISON, E. — ROSE, D., 2006: The European Socio-economic Classification (ESeC) User
Guide Eric Harrison and David Rose Institute for Social and Economic Research
University of Essex Colchester, UK September 2006. 1-22.

HAYNIE, D. L. et al., 2018: Beyond sleep duration: Bidirectional associations among
chronotype, social jetlag, and drinking behaviors in a longitudinal sample of US high
school students. Sleep, 41(2): 1-14. DOI: https://doi.org/10.1093/sleep/zsx202

HULSEGGE, G. et al., 2019: Shift work, sleep disturbances and social jetlag in healthcare
workers. Journal of Sleep Research, 28(4). DOI: https://doi.org/10.1111/jsr.12802

HUR, Y. M., 2007: Stability of genetic influence on morningness-eveningness: A cross-
sectional examination of South Korean twins from preadolescence to young adulthood.
Journal of Sleep Research, 16(1): 17-23. DOI: https://doi.org/10.1111/j.1365-
2869.2007.00562.x

IKEDA, H. et al., 2020: Daytime Workers with Longer Daily Rest Periods Have Smaller Sleep
Debt and Social Jetlag: A Cross-Sectional Web Survey. Behavioral Sleep Medicine,
19(1): 1-11. DOI: https://doi.org/10.1080/15402002.2020.1714623

JANKOWSKI, K. S., 2015: Composite Scale of Morningness: Psychometric properties, validity
with Munich ChronoType Questionnaire and age/sex differences in Poland. European
Psychiatry, 30(1): 166—171. DOI: https://doi.org/10.1016/j.eurpsy.2014.01.004

JANKOWSKI, K. S., 2017: Social jet lag: Sleep-corrected formula. Chronobiology
International, 34(4): 531-535. DOI: https://doi.org/10.1080/07420528.2017.1299162

JANN, B., 2019: ISCOGEN: Stata module to translate ISCO codes. Boston College Department
of Economics.

110



KLEI, L. et al., 2005: Heritability of morningness-eveningness and self-report sleep measures in a
family-based sample of 521 hutterites. Chronobiology International, 22(6): 1041-1054.
DOI: https://doi.org/10.1080/07420520500397959

KNUTSON, K. L. et al., 2010: Trends in the prevalence of short sleepers in the USA: 1975-
2006. Sleep, 33(1): 37-45. DOI: https://doi.org/10.1093/sleep/33.1.37

KOOPMAN, A. D. M. et al.,, 2017: The Association between Social Jetlag, the Metabolic
Syndrome, and Type 2 Diabetes Mellitus in the General Population: The New Hoorn
Study. Journal of Biological Rhythms, 32(4): 359—368. DOI:
https://doi.org/10.1177/0748730417713572

KUDRNACOVA, M., 2019: Czech Household Panel Survey. Data Documentation. Retrieved
January 10, 2021, from http://dspace.soc.cas.cz:8080/xmlui/handle/123456789/3780

LANG, C. J. et al., 2018: Sociodemographic and behavioural correlates of social jetlag in
Australian adults: results from the 2016 National Sleep Health Foundation Study. Sleep
Medicine, 51: 133—139. DOI: https://doi.org/10.1016/j.sleep.2018.06.014

LEONHARD, C. — RANDLER, C., 2009: In sync with the family: Children and partners
influence the sleep-wake circadian rhythm and social habits of women. Chronobiology
International, 26(3): 510-525. DOI: https://doi.org/10.1080/07420520902821101

LEVANDOVSKI, R. et al., 2011: Depression scores associate with chronotype and social jetlag
in a rural population. Chronobiology International, 28(9): 771-778. DOI:
https://doi.org/10.3109/07420528.2011.602445

LYON, L., 2019: Is an epidemic of sleeplessness increasing the incidence of Alzheimer’s
disease? Brain, 142(6): ¢30. DOLI: https://doi.org/10.1093/brain/awz087

MATHEW, G. M. et al., 2019: Sleep duration and social jetlag are independently associated
with anxious symptoms in adolescents. Chronobiology International, 36(4): 461—4609.
DOI: https://doi.org/10.1080/07420528.2018.1509079

NOBS, S. P. et al., 2016: Transformed More Than 14 Years Later With Positional Cloning of
Core Clock Genes and Recognition. EMBO Reports, 354(4): 1-16.

NORDENMARK, M. et al., 2012: Job control and demands, work-life balance and wellbeing
among self-employed men and women in Europe. Vulnerable Groups & Inclusion, 3(1):
18896. DOI: https://doi.org/10.3402/vgi.v3i0.18896

NOVAKOVA, M. et al., 2013: Human chronotype is determined in bodily cells under real-life
conditions. Chronobiology International, 30(4): 607—617. DOI:
https://doi.org/10.3109/07420528.2012.754455

PAINE, S. J. et al., 2006: The epidemiology of morningness/eveningness: Influence of age,
gender, ethnicity, and socioeconomic factors in adults (30-49 years). Journal of
Biological Rhythms, 21(1): 68—76. DOI: https://doi.org/10.1177/0748730405283154

PEREIRA-MORALES, A. J. et al., 2019: Mismatch between perceived family and individual

111



chronotype and their association with sleep-wake patterns. Scientific Reports, 9(1): 1-8.
DOI: https://doi.org/10.1038/s41598-019-43168-9

PILZ, L. K. et al., 2018: Sleep and light exposure across different levels of urbanisation in
Brazilian communities. Scientific Reports, 8(1): 1-11. DOI:
https://doi.org/10.1038/s41598-018-29494-4

RANDLER C. et al, 2009: Associations among sleep, chronotype, parental monitoring, and
pubertal development among German adolescents. Journal of Psychology:
Interdisciplinary and Applied, 143(5): 509-520. DOI:
https://doi.org/10.3200/JRL.143.5.509-520

REVELL, V. L. et al., 2005: Short-wavelength sensitivity of the human circadian system to
phase-advancing light. Journal of Biological Rhythms, 20(3): 270-272. DOLI:
https://doi.org/10.1177/0748730405275655

ROENNEBERG, T. et al., 2012: Social jetlag and obesity. Current Biology, 22(10): 939-943.
DOI: https://doi.org/10.1016/j.cub.2012.03.038

ROENNEBERG, T. et al., 2013: Light and the Human Circadian Clock Till. Handbook of
Experimental Pharmacology,(217):311-31. DOI: https://doi.org/10.1007/978-3-642-
25950-0 13

ROENNEBERG, T. et al., 2007: Epidemiology of the human circadian clock. Sleep Medicine
Reviews, 11(6): 429—-438. DOI: https://doi.org/10.1016/j.smrv.2007.07.005

ROENNEBERG, T. et al., 2007: The human circadian clock entrains to sun time. Current
Biology, 17(2): 44—45. DOI: https://doi.org/10.1016/j.cub.2006.12.011

ROENNEBERG, T. — MERROW, M., 2016: The circadian clock and human health. Current
Biology, 26(10): R432-R443. DOI: https://doi.org/10.1016/j.cub.2016.04.011

ROENNEBERG, T. et al., 2019: Chronotype and social jetlag: A (self-) critical review.
Biology, 8(3): 54. DOI: https://doi.org/10.3390/biology8030054

RUTTERS, F. et al., 2014: Is social jetlag associated with an adverse endocrine, behavioral, and
cardiovascular risk profile? Journal of Biological Rhythms, 29(5): 377-383. DOI:
https://doi.org/10.1177/0748730414550199

SCHIEMAN, S. = GLAVIN, P., 2016: The Pressure-Status Nexus and Blurred Work—Family
Boundaries. In Work and Occupations (43). DOIL:
https://doi.org/10.1177/0730888415596051

SCHIEMAN, S. — YOUNG, M. C., 2013: Are communications about work outside regular
working hours associated with work-to-family conflict, psychological distress and sleep
problems? Work and Stress, 27(3): 244-261. DOLI:
https://doi.org/10.1080/02678373.2013.817090

SMARR, B. L. — SCHIRMER, A. E., 2018: 3.4 Million real-world learning management system
logins reveal the majority of students experience social jet lag correlated with decreased

112



performance. Scientific Reports, 8(1): 1-9. DOI: https://doi.org/10.1038/s41598-018-
23044-8

SLADEK, M. et al., 2020: Chronotype assessment via a large scale socio-demographic survey
favours yearlong Standard time over Daylight Saving Time in central Europe. Scientific
Reports, 10(1): 1-18. DOI: https://doi.org/10.1038/s41598-020-58413-9

STATA CORP., 2021: Stata Statistical Software: Release 16. TX: College Station.

TAILLARD, J. et al., 2004: Validation of Horne and Ostberg Morningness-Eveningness
Questionnaire in a Middle-Aged Population of French Workers. Journal of Biological
Rhythms, 19(1): 76-86. DOI: https://doi.org/10.1177/0748730403259849

TAVARES, P. et al., 2020: Is social jetlag similar to travel-induced jetlag? Results of a
validation study. Chronobiology International, 37(4): 1-10. DOI:
https://doi.org/10.1080/07420528.2020.1712413

VIRTANEN, M. et al., 2009: Long Working Hours and Sleep Disturbances: The Whitehall 11
Prospective Cohort Study. SLEEP, 32(6): 737-745. DOIL:
https://doi.org/10.1093/sleep/32.6.737

VON SCHANTZ, M. et al., 2015: Distribution and heritability of diurnal preference
(chronotype) in a rural Brazilian family-based cohort, the Baependi study. Scientific
Reports, 5: 1-6. DOI: https://doi.org/10.1038/srep09214

VOPHAM, T. et al., 2018: Circadian misalignment and hepatocellular carcinoma incidence in
the United States. Cancer Epidemiol Biomarkers Prev., 7(27): 719—727. DOI:
https://doi.org/10.1016/j.physbeh.2017.03.040

WEP, 2020: MCTQ. Retrieved January 24, 2020, from
https://www.thewep.org/documentations/mctq

WITTMANN, M. et al., 2006: Social jetlag: Misalignment of biological and social time.
Chronobiology International, 23(1-2): 497-509. DOLI:
https://doi.org/10.1080/07420520500545979

YAMAZAKI, A., 2007: Family synchronizers: Predictors of sleep-wake rhythm for Japanese
first-time mothers. Sleep and Biological Rhythms, 5(3): 218-225. DOLI:
https://doi.org/10.1111/j.1479-8425.2007.00274.x

ZHANG, L. et al., 2016: A PERIOD3 variant causes a circadian phenotype and is associated
with a seasonal mood trait. Proceedings of the National Academy of Sciences of the
United States of America, 113(11): 1-9. DOLI: https://doi.org/10.1073/pnas.1600039113

Chapter 5

Adan A, Natale V, Caci H, et al. (2010) Relationship between circadian typology and functional
and dysfunctional impulsivity. Chronobiology International 27(3): 606—619. DOI:
10.3109/07420521003663827.

113



Barnes CM, Wagner DT and Ghumman S (2012) Borrowing from Sleep to Pay Work and
Family: Expanding Time-Based Conflict to the Broader Nonwork Domain. Personnel
Psychology 65(4): 789-819. DOI: 10.1111/peps.12002.

Bates JE, Viken RJ, Alexander DB, et al. (2002) Sleep and adjustment in preschool children:
Sleep diary reports by mothers relate to behavior reports by teachers. Child Development
73(1): 62—75. DOIL: 10.1111/1467-8624.00392.

Benham G (2021) Stress and sleep in college students prior to and during the COVID-19
pandemic. Stress and Health 37(3): 504-515. DOI: 10.1002/smi.3016.

Bodory H, Camponovo L, Huber M, et al. (2020) The Finite Sample Performance of Inference
Methods for Propensity Score Matching and Weighting Estimators. Journal of Business
and Economic Statistics 38(1). Taylor & Francis: 183-200. DOL:
10.1080/07350015.2018.1476247.

Burgard SA (2011) The needs of others:Gender and sleep interruptions for caregivers. Social
Forces 89(4): 1189-1216. DOI: 10.1093/s/89.4.1189.

Byars KC, Chini B, Hente E, et al. (2020) Sleep disturbance and sleep insufficiency in primary
caregivers and their children with cystic fibrosis. Journal of Cystic Fibrosis 19(5). Elsevier
B.V.: 777-782. DOI: 10.1016/j.jc£.2020.04.003.

Cabrera NJ, Tamis-LeMonda CS, Bradley RH, et al. (2000) Fatherhood in the Twenty-First
Century. Child Development 71(1): 127-136.

Caliendo M and Kopeinig S (2008) Funding Ontario Hospitals in the Year 2000: Implications
for the JPPC Hospital Funding Committee. Journal of Economic Surveys 22(1): 31-72.
Available at: http://onlinelibrary.wiley.com/store/10.1111/j.1467-

6419.2007.00527 .x/asset/j.1467-
6419.2007.00527 x.pdf?v=1&t=jb4dgxam&s=3873467ab7581441ca0c71658d6348193728
6d99.

Chaput JP and Shiau J (2019) Routinely assessing patients’ sleep health is time well spent.
Preventive Medicine Reports 14(December 2018). Elsevier: 100851. DOI:
10.1016/j.pmedr.2019.100851.

Chaput JP, Dutil C, Featherstone R, et al. (2020) Sleep timing, sleep consistency, and health in
adults: a systematic review. Applied physiology, nutrition, and metabolism = Physiologie
appliquee, nutrition et metabolisme 45(10): S232-S247. DOI: 10.1139/apnm-2020-0032.

Chen X, Wang S Bin, Li XL, et al. (2020) Relationship between sleep duration and
sociodemographic characteristics, mental health and chronic diseases in individuals aged
from 18 to 85 years old in Guangdong province in China: A population-based cross-
sectional study. BMC Psychiatry 20(1). BMC Psychiatry: 1-10. DOI: 10.1186/s12888-
020-02866-9.

Condon JT, Boyce P and Corkindale CJ (2004) The first-time fathers study: A prospective study
of the mental health and wellbeing of men during the transition to parenthood. Australian
and New Zealand Journal of Psychiatry 38(1-2): 56—-64. DOI: 10.1111/;.1440-

114



1614.2004.01298.x.

Diaz-Morales JF and Escribano C (2015) Social jetlag, academic achievement and cognitive
performance: Understanding gender/sex differences. Chronobiology International 32(6).
Informa Healthcare USA, Inc: 822—-831. DOI: 10.3109/07420528.2015.1041599.

Derheim SK, Bondevik GT, Eberhard-Gran M, et al. (2009) Sleep and depression in postpartum
women: A population-based study. Sleep 32(7): 847-855. DOI: 10.1093/sleep/32.7.847.

Ehlers CL, Frank E and Kupfer DJ (1988) Zeitgebers and Biological Rhythms. Arch Gen
Psychiatry 45: 948-952.

El Ansari W and Stock C (2010) Is the health and wellbeing of university students associated
with their academic performance? Cross sectional findings from the United Kingdom.
International Journal of Environmental Research and Public Health 7(2): 509-527. DOI:
10.3390/ijerph7020509.

Feldman R (2006) From biological rhythms to social rhythms: Physiological precursors of
mother-infant synchrony. Developmental Psychology 42(1): 175-188. DOI: 10.1037/0012-
1649.42.1.175.

Fletcher JK and Bailyn L (2005) Work and life integration: Organizational, cultural, and
individual perspectives. In: Kossek EE and Lambert SJ (eds) The Equity Imperative:
Redesigning Work for Work-Family Integration. Lawrence Erlbaum Associates Publishers,
pp. 171-189.

Fuligni AJ and Hardway C (2006) Daily Variation in Adolescents’ Sleep, Activities, and
Psychological Well-Being. Journal of research on adolescence 16(3): 353-378.

Gangl M (2015) Matching estimators for treatment efects. In: Best H and Wolf C (eds) The
SAGE Handbook of Regression Analysis and Causal Inference. Sage, pp. 251-276.

Gay CL, Lee KA and Lee SY (2004) Sleep patterns and fatigue in new mothers and fathers.
Biological research for nursing 5(4): 311-318. DOI: 10.1177/1099800403262142.

Grandner MA (2017) Sleep, Health, and Society. Sleep Medicine Clinics 12(1). Elsevier Inc: 1—
22. DOI: 10.1016/j.jsmc.2016.10.012.

Groeger JA, Zijlstra FRH and Dijk DJ (2004) Sleep quantity, sleep difficulties and their
perceived consequences in a representative sample of some 2000 British adults. Journal of
Sleep Research 13(4): 359-371. DOI: 10.1111/j.1365-2869.2004.00418.x.

Hagen EW, Mirer AG, Palta M, et al. (2013) The sleep-time cost of parenting: Sleep duration
and sleepiness among employed parents in the Wisconsin Sleep Cohort Study. American
Journal of Epidemiology 177(5): 394-401. DOI: 10.1093/aje/kws246.

Hofstra WA and de Weerd AW (2008) How to assess circadian rhythm in humans: A review of
literature. Epilepsy and Behavior 13(3): 438-444. DOI: 10.1016/j.yebeh.2008.06.002.

Insana SP, Montgomery-Downs HE, Isana SP, et al. (2013) Sleep and Sleepiness among First-

115



Time Postpartum Parents: A Field- and Laboratory-Based Multimethod Assessment.
Developmental Psychobiology 55(4): 361-372. DOI: 10.1002/dev.21040.

Insana SP, Williams KB and Montgomery-Downs HE (2013) Sleep disturbance and
neurobehavioral performance among postpartum women. Sleep 36(1): 73-81. DOI:
10.5665/sleep.2304.

Insana SP, Craig GF and Montgomery-Downs HE (2014) A Mixed-Method Examination of
Maternal and Paternal Nocturnal Caregiving. Journal of Pediatric Health Care 28(4):
313-321. DOI: 10.1016/j.pedhc.2013.07.016.A.

Jankowski KS (2014) Is the shift in chronotype associated with an alteration in well-being?
Biological Rhythm Research 46(2): 237-248. DOI: 10.1080/09291016.2014.985000.

Jankowski KS (2015) Composite Scale of Morningness: Psychometric properties, validity with
Munich ChronoType Questionnaire and age/sex differences in Poland. European
Psychiatry 30(1). Elsevier Masson SAS: 166—171. DOI: 10.1016/j.eurpsy.2014.01.004.

Jean-Louis G, Kripke DF and Ancoli-Israel S (2000) Sleep and quality of well-being. Sleep
23(8): 1115-1121. DOI: 10.1093/sleep/23.8.1k.

Joseph D, Chong NW, Shanks ME, et al. (2015) Getting rhythm: How do babies do it? Archives
of Disease in Childhood: Fetal and Neonatal Edition 100(1): F50-F54. DOI:
10.1136/archdischild-2014-306104.

Kenny S, Burdayron R, E. M. Lannes E, et al. (2021) Mothers’ and fathers’ sleep: Is there a
difference between first-time and experienced parents of 6-month-olds? Journal of Sleep
Research 30(4): 1-10. DOI: 10.1111/jsr.13238.

Kocevska D, Barclay NL, Bramer WM, et al. (2021) Heritability of sleep duration and quality:
A systematic review and meta-analysis. Sleep Medicine Reviews 59. Elsevier Ltd: 101448.
DOI: 10.1016/j.smrv.2021.101448.

Krédmer MD and Rodgers JL (2020) The impact of having children on domain-specific life
satisfaction: A quasi-experimental longitudinal investigation using the Socio-Economic
Panel (SOEP) data. Journal of Personality and Social Psychology 119(6): 1497-1514.
DOI: 10.1037/pspp0000279.

Krueger PM and Friedman EM (2009) Sleep duration in the united states: A cross-sectional
population-based study. American Journal of Epidemiology 169(9): 1052—-1063. DOI:
10.1093/aje/kwp023.

Kudrnacova M (2019) Czech Household Panel Survey. Data Documentation. Available at:
http://dspace.soc.cas.cz:8080/xmlui/handle/123456789/3780 (accessed 10 January 2021).

Kudmacova M and Hamplova D (2022) Social Jetlag in the Context of Work and Family.
Sociologia 54(4): 295-324. DOI: https://doi.org/10.31577/sociologia.2022.54.4.11.

Leonhard C and Randler C (2009) In sync with the family: Children and partners influence the
sleep-wake circadian rthythm and social habits of women. Chronobiology International

116



26(3): 510-525. DOI: 10.1080/07420520902821101.

Leuven E and Sianesi B (2003) PSMATCH2: Stata module to perform full Mahalanobis and
propensity score matching, common support graphing, and covariate imbalance testing.
revised 01 Feb 2018. Boston College Department of Economics. Available at:
https://ideas.repec.org/c/boc/bocode/s432001.html.

Luyster FS, Strollo PJ, Zee PC, et al. (2012) Sleep: A health imperative. Sleep 35(6): 727-734.
DOI: 10.5665/sleep.1846.

Maume DJ, Hewitt B and Ruppanner L (2018) Gender Equality and Restless Sleep Among
Partnered Europeans. Journal of Marriage and Family 80(4): 1040-1058. DOI:
10.1111/jomf.12488.

Meltzer LJ (2008) Brief report: Sleep in parents of children with autism spectrum disorders.
Journal of Pediatric Psychology 33(4): 380-386. DOI: 10.1093/jpepsy/jsn005.

Ness TEB and Saksvik-Lehouillier I (2018) The Relationships between Life Satisfaction and
Sleep Quality, Sleep Duration and Variability of Sleep in University Students. Journal of
European Psychology Students 9(1): 28-39. DOI: 10.5334/jeps.434.

Nomaguchi KM and Milkie MA (2003) Costs and rewards of children: The effects of becoming
a parent on adults’ lives. Journal of Marriage and Family 65(2): 356-374. DOI:
10.1111/5.1741-3737.2003.00356.x.

Phares V, Lopez E, Fields S, et al. (2005) Are fathers involved in pediatric psychology research
and treatment? Journal of Pediatric Psychology 30(8): 631-643. DOL:
10.1093/jpepsy/jsi050.

Pilcher JJ, Ginter DR and Sadowsky B (1997) Sleep quality versus sleep quantity: Relationships
between sleep and measures of health, well-being and sleepiness in college students.
Journal of Psychosomatic Research 42(6): 583-596. DOI: 10.1016/50022-
3999(97)00004-4.

Randler C, Bilger S and Diaz-Morales JF (2009) Associations among sleep, chronotype,
parental monitoring, and pubertal development among German adolescents. Journal of
Psychology: Interdisciplinary and Applied 143(5): 509-520. DOI:
10.3200/JRL.143.5.509-520.

Richter D, Kramer MD, Tang NKY, et al. (2019) Long-term effects of pregnancy and childbirth
on sleep satisfaction and duration of first-time and experienced mothers and fathers. Sleep
42(4): 1-10. DOI: 10.1093/sleep/zsz015.

Robila M (2012) Family Policies in Eastern Europe: A Focus on Parental Leave. Journal of
Child and Family Studies 21(1): 32—41. DOI: 10.1007/s10826-010-9421-4.

Roenneberg T and Merrow M (2016) The circadian clock and human health. Current Biology
26(10). Elsevier Ltd: R432-R443. DOI: 10.1016/j.cub.2016.04.011.

Ruppanner L, Maltby B, Hewitt B, et al. (2021) Parents’ Sleep Across Weekdays and

117



Weekends: The Influence of Work, Housework, and Childcare Time. Journal of Family
Issues. DOI: 10.1177/0192513X211017932.

Sivertsen B, Hysing M, Derheim SK, et al. (2015) Trajectories of maternal sleep problems
before and after childbirth: A longitudinal population-based study. BMC Pregnancy and
Childbirth 15(1). BMC Pregnancy & Childbirth: 1-8. DOI: 10.1186/s12884-015-0577-1.

Sladek M, Kudrnacova Roschova M, Adamkova V, et al. (2020) Chronotype assessment via a
large scale socio-demographic survey favours yearlong Standard time over Daylight
Saving Time in central Europe. Scientific Reports 10(1): 1-18. DOI: 10.1038/s41598-020-
58413-9.

Sloan EP (2008) Sleep Disruption During Pregnancy. Sleep Medicine Clinics 3(1): 73-80. DOL:
10.1016/j.jsmc.2007.10.009.

Venn S, Arber S, Meadows R, et al. (2008) The fourth shift: Exploring the gendered nature of
sleep disruption among couples with children. British Journal of Sociology 59(1): 79-97.
DOI: 10.1111/5.1468-4446.2007.00183 .x.

WEP (2020) MCTQ. Available at: https://www.thewep.org/documentations/mctq (accessed 24
January 2020).

Yamazaki A (2007) Family synchronizers: Predictors of sleep-wake rhythm for Japanese first-
time mothers. Sleep and Biological Rhythms 5(3): 218-225. DOI: 10.1111/j.1479-
8425.2007.00274 x.

Chapter 6

Adan, Ana, Simon N. Archer, Maria Paz Hidalgo, Lee Di Milia, Vincenzo Natale, and
Christoph Randler. 2012. “Circadian Typology: A Comprehensive Review.”
Chronobiology International 29(9):1153-75.

Brandao, Luiz Eduardo Mateus, Teemu Martikainen, Illona Merikanto, Brigitte
Holzinger, Charles M. Morin, Colin A. Espie, Courtney J. Bolstad, Damien Leger,
Frances Chung, Giuseppe Plazzi, Yves Dauvilliers, Kentaro Matsui, Luigi De
Gennaro, Mariusz Sieminski, Michael R. Nadorff, Ngan Yin Chan, Yun Kwok
Wing, Sérgio Arthuro Mota-Rolim, Yuichi Inoue, Markku Partinen, Christian
Benedict, Bjorn Bjorvatn, and Jonathan Cedernaes. 2021. “Social Jetlag Changes
during the COVID-19 Pandemic as a Predictor of Insomnia - a Multi-National
Survey Study.” Nature and Science of Sleep 13:1711-22.

Burgard, Sarah A. 2011. “The Needs of Others:Gender and Sleep Interruptions for
Caregivers.” Social Forces 89(4):1189—1216.

Caci, Hervé, Ana Adan, Philip Bohle, Vincenzo Natale, Chanthika Pornpitakpan, and
Andrew Tilley. 2005. “Transcultural Properties of the Composite Scale of
Morningness: The Relevance of the ‘Morning Affect’ Factor.” Chronobiology
International 22(3):523-40.

118



Chang, Sun Ju and Sun Joo Jang. 2019. “Social Jetlag and Quality of Life among
Nursing Students: A Cross-Sectional Study.” Journal of Advanced Nursing
75(7):1418-26.

Deorheim, Signe Karen, Gunnar Tschudi Bondevik, Malin Eberhard-Gran, and Bjern
Bjorvatn. 2009. “Sleep and Depression in Postpartum Women: A Population-
Based Study.” Sleep 32(7):847-55.

Ehlers, Cindy L., Ellen Frank, and David J. Kupfer. 1988. “Zeitgebers and Biological
Rhythms.” Arch Gen Psychiatry 45:948-52.

Ezenwanne, Eb. 2011. “Current Concepts in the Neurophysiologic Basis of Sleep; a
Review.” Annals of Medical and Health Sciences Research 1(2):173-79.

Feldman, Ruth. 2006. “From Biological Rhythms to Social Rhythms: Physiological
Precursors of Mother-Infant Synchrony.” Developmental Psychology 42(1):175—
88.

Gabud, Roselyn, Gayline Manalang, Richard Bryann Chua, Eduardo Mendoza, and
Jingky Lozano-Kiihne. 2015. “An Assessment of Chronotype and Social Jetlag
among Filipinos.” International Journal of Philippine Science and Technology
8(1):31-40.

Gay, Caryl L., Kathryn A. Lee, and Shih Yu Lee. 2004. “Sleep Patterns and Fatigue in
New Mothers and Fathers.” Biological Research for Nursing 5(4):311-18.

Groeger, John A., F. R. H. Zijlstra, and D. J. Dijk. 2004. “Sleep Quantity, Sleep
Difficulties and Their Perceived Consequences in a Representative Sample of
Some 2000 British Adults.” Journal of Sleep Research 13(4):359-71.

Insana, Salvatore P., Kayla B. Williams, and Hawley E. Montgomery-Downs. 2013.
“Sleep Disturbance and Neurobehavioral Performance among Postpartum
Women.” Sleep 36(1):73-81.

Islam, Zobida, Shamima Akter, Takeshi Kochi, Huanhuan Hu, Masafumi Eguchi, Miwa
Yamaguchi, Keisuke Kuwahara, Isamu Kabe, and Tetsuya Mizoue. 2018.
“Association of Social Jetlag with Metabolic Syndrome among Japanese Working
Population: The Furukawa Nutrition and Health Study.” Sleep Medicine 51:53-58.

Jankowski, K. S. 2014. “Is the Shift in Chronotype Associated with an Alteration in
Well-Being?” Biological Rhythm Research 46(2):237-48.

Jean-Louis, G., D. F. Kripke, and S. Ancoli-Israel. 2000. “Sleep and Quality of Well-
Being.” Sleep 23(8):1115-21.

Kalak, Nadeem, Sakari Lemola, Serge Brand, Edith Holsboer-Trachsler, and Alexander
Grob. 2014. “Sleep Duration and Subjective Psychological Well-Being in
Adolescence: A Longitudinal Study in Switzerland and Norway.”
Neuropsychiatric Disease and Treatment 10:1199-1207.

Kim, Hwan Cheol, Byeong Kwon Kim, Kyoung Bok Min, Jin Young Min, Sang Hee
Hwang, and Shin Goo Park. 2011. “Association between Job Stress and Insomnia

119



in Korean Workers.” Journal of Occupational Health 53(3):164—74.

Kocevska, Desana, Tessa F. Blanken, Eus J. W. Van Someren, and Lara Rosler. 2020.
“Sleep Quality during the COVID-19 Pandemic: Not One Size Fits All.” Sleep
Medicine 76(May 2012):86—88.

Kridmer, Michael D. and Joseph Lee Rodgers. 2020. “The Impact of Having Children on
Domain-Specific Life Satisfaction: A Quasi-Experimental Longitudinal
Investigation Using the Socio-Economic Panel (SOEP) Data.” Journal of
Personality and Social Psychology 119(6):1497—-1514.

Kudrnacova, Michaela and Dana Hamplova. 2022. “Social Jetlag in the Context of
Work and Family.” Socioldgia 54(4):295-324.

LOM. 2020. Tatové Jsou Aktivnéjsi Nez Pred 10 Lety. Praha.

Mehrabadi, Milad Asgari, Iman Azimi, Fatemeh Sarhaddi, Anna Axelin, Hannakaisa
Niela-Vilén, Saana Myllyntausta, Sari Stenholm, Nikil Dutt, Pasi Liljeberg, and
Amir M. Rahmani. 2020. “Sleep Tracking of a Commercially Available Smart
Ring and Smartwatch against Medical-Grade Actigraphy in Everyday Settings:
Instrument Validation Study.” JMIR MHealth and UHealth 8(11):1-16.

Merikanto, Ilona, Anu Katriina Pesonen, Liisa Kuula, Jari Lahti, Kati Heinonen, Eero
Kajantie, and Katri Raikkonen. 2017. “Eveningness as a Risk for Behavioral
Problems in Late Adolescence.” Chronobiology International 34(2):225-34.

Ministerstvo prace a socidlnich véci. 2022. “Nemocenské Pojisténi v Roce 2022.”
Retrieved (https://www.cssz.cz/penezita-pomoc-v-materstvi).

MPSV. 2021. “Vybrané Statistické Udaje: Pocet Pi{jemcti Rodi¢ovského Piispévku
Podle Pohlavi.” Retrieved (https://www.mpsv.cz/vybrane-statisticke-udaje).

Ness, Torunn Emilie Baeke and Ingvild Saksvik-Lehouillier. 2018. “The Relationships
between Life Satisfaction and Sleep Quality, Sleep Duration and Variability of

Sleep in University Students.” Journal of European Psychology Students 9(1):28—
39.

Onder, Ismail. 2020. “Association of Happiness with Morningness - Eveningness
Preference, Sleep-Related Variables and Academic Performance in University
Students.” Biological Rhythm Research.

Ribet, C. and F. Derriennic. 1999. “Age, Working Conditions, and Sleep Disorders: A
Longitudinal Analysis in the French Cohort E.S.T.E.V.” Sleep 22(4):491-504.

Richter, David, Michael D. Kridmer, Nicole K. Y. Tang, Hawley E. Montgomery-
Downs, and Sakari Lemola. 2019. “Long-Term Effects of Pregnancy and

Childbirth on Sleep Satisfaction and Duration of First-Time and Experienced
Mothers and Fathers.” Sleep 42(4):1-10.

Ritsner, Michael, Rena Kurs, Alexander Ponizovsky, and Jack Hadjez. 2004. “Perceived
Quality of Life in Schizophrenia: Relationships to Sleep Quality.” Quality of Life
Research 13(4):783-91.

120



Ruppanner, Leah, Ben Maltby, Belinda Hewitt, and David Maume. 2021. “Parents’
Sleep Across Weekdays and Weekends: The Influence of Work, Housework, and
Childcare Time.” Journal of Family Issues.

Shao, Ming Fen, Yu Ching Chou, Mei Yu Yeh, and Wen Chii Tzeng. 2010. “Sleep
Quality and Quality of Life in Female Shift-Working Nurses.” Journal of
Advanced Nursing 66(7):1565-72.

Shen, Lin, Jason van Schie, Graeme Ditchburn, Libby Brook, and Bei Bei. 2018.
“Positive and Negative Emotions: Differential Associations with Sleep Duration
and Quality in Adolescents.” Journal of Youth and Adolescence 47(12):2584-95.

Shin, Ji Eun and Jung Ki Kim. 2018. “How a Good Sleep Predicts Life Satisfaction: The
Role of Zero-Sum Beliefs about Happiness.” Frontiers in Psychology 9(AUG):1—
4.

Sladek, Martin, Michaela Kudrna¢ova Roschova, Véra Adamkova, Dana Hamplova,
and Alena Sumova. 2020. “Chronotype Assessment via a Large Scale Socio-
Demographic Survey Favours Yearlong Standard Time over Daylight Saving Time
in Central Europe.” Scientific Reports 10(1):1-18.

Stastna, Anna, Jitka Slaba, and Jifina Kocourkova. 2019. “Druhé Dité — Daivody
Neplanovaného Odkladu a Casovani Jeho Narozeni.” Demografie 61:77-92.

Takaesu, Yoshikazu, Akiyoshi Shimura, Yoko Komada, Kunihiro Futenma, Miho Ishii,
Ko Sugiura, Koichiro Watanabe, and Yuichi Inoue. 2021. “Association of Sleep
Duration on Workdays or Free Days and Social Jetlag with Job Stress.” Psychiatry
and Clinical Neurosciences 75(8):244-49.

Venn, Susan, Sara Arber, Robert Meadows, and Jenny Hislop. 2008. “The Fourth Shift:
Exploring the Gendered Nature of Sleep Disruption among Couples with
Children.” British Journal of Sociology 59(1):79-97.

Ventegodt, Seren, Joav Merrick, and Niels Jorgen Andersen. 2003. “Quality of Life
Theory I. The IQOL Theory: An Integrative Theory of the Global Quality of Life
Concept.” TheScientificWorldJournal 3:1030—40.

Yamazaki, Akemi. 2007. “Family Synchronizers: Predictors of Sleep-Wake Rhythm for
Japanese First-Time Mothers.” Sleep and Biological Rhythms 5(3):218-25.

de Zambotti, Massimiliano, Fiona C. Baker, Adrian R. Willoughby, Job G. Godino,
David Wing, Kevin Patrick, and Ian M. Colrain. 2016. “Measures of Sleep and
Cardiac Functioning during Sleep Using a Multi-Sensory Commercially-Available
Wristband in Adolescents.” Physiology and Behavior 158:143—49.

Zeitlhofer, J. 2000. “Schmeiser-Rieder, A., Tribl, G., Rosenberger, A., Bolitschek, J.,
Kapthammer, G., Saletu, B., Katschnig, H., Holzinger, B., Popovic, R. and Kunze,
M. (2000) Sleep and Quality of Life in the Austrian Population.” Acta Neurologica
Scandinavica 102(4):249-57.

121



10. Appendices

Chapter 4

Figure Al. Age distribution of the analytical sample
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Figure A2. Age by social jetlag distribution of the analytical sample
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Figure A3. Households with children age group distribution of the analytical sample
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Note: N = 1760, weighted
Source: Czech Household Panel Study 2018

Table A4. Estimated Coefficients From Mixed-Effects Regression With the Dependent Variable: Social

Jetlag, controlling for Best Alertness midpoint (BAmid)

M1 M2 M3 M4
Age -0.012**  -0.012**  -0.011** -0.011%**
Sex (male)

Female 0.042 0.083 0.079 0.077
Best Alertness midpoint 0.009 0.01 0.01 0.01
Average working hours per week (< 40 hours)

40 hours 0.121%* 0.123* 0.125%*

41-49 hours 0.181**  0.181**  (.189**

50 hours or more 0.051 0.046 0.046
Self-employed

Yes -0.398**  -0.403** -0.215%*
Commuting time 0.002* 0.002* 0.002*
Munincipality size -0.007 0.005 0.004 0.003
Social class (I - managers, higher grade professionals, employers
etc.)

1I - Lower-grade professionals etc. 0.094

111 - Intermediate occupations 0.160%*

IV - Lower services, sales, clerical 0.161*

V - Lower technical occupations 0.494%%*

VI - Routine occupations 0.438**

Social class (I & II)

Class I & IV 0.113* 0.147**

Class V& VI 0.416%*  (0.485**
Social class#Self-employed

Class IIl & IV#Self-employed -0.276

Class V & VI#Self-employed -0.507**
Constant 1.667** 1.282%* 1.335%*  1.300%*
Bayesian information criterion 3497.10 3451.28 3432.40 3435.58
* p<0.05, ** p<0.01
Note: N = 1435

Source: Czech Household Panel Study 2018
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Table A5. Estimated Coefficients From Mixed-Effects Regression With the Dependent Variable: Social Jetlag among Professional and Service Classes, controlling for Best

Alertness midpoint (BAmid)

Ml M2 M3 M4 M5
Age -0.014** -0.013%* -0.013** -0.013** -0.014%*
Sex (male)

Female 0.026 0.064 0.066 0.049 -0.116
Best Alertness midpoint 0.006 0.008 0.008 0.008 0.007
Partner/Spouse at home -0.118* -0.076 -0.075 -0.075 -0.07
At least 1 child of age 0-5 -0.144* -0.142%*

At least 1 child of age 6-11 -0.028 -0.042 -0.041 -0.042 -0.038
At least 1 child of age 12-17 0.058 0.045 0.039 0.045 0.041
Average working hours per week (< 40 hours)

40 hours 0.104 0.095 0.109 -0.037

41-49 hours 0.156* 0.104 0.161* 0.003

50 hours or more 0.028 0.031 0.033 -0.119
Self-employed

Yes -0.407** -0.408** -0.406** -0.410%*
Commuting time 0.002* 0.002* 0.002* 0.002*
Social class (I & II)

Class I & IV 0.102* 0.099* 0.101* 0.095*

Class V & VI 0.407** 0.409** 0.405%* 0.405%*
At least 1 child of age 0-5 -0.208 -0.182* -0.241
At least 1 child of age 0-5#Working hours per week (< 40 hours)

child#40 hours 0.017 -0.034
child#41-49 hours 0.313 0.207
child#50 hours or more -0.036 0.062
At least 1 child of age 0-5#Female 0.081 0.056
Female#Working hours per week (< 40 hours)
Female#40 hours 0.199
Female#41-49 hours 0.143
Female#50 hours or more 0.244
Female#At least 1 child 0-5 of age#Working hours per week (< 40 hours)
Female#child#40 hours 0.112
Female#child #41-49 hours 0.32
Female#child #50 hours or more -0.277
Constant 1.864** 1.572%* 1.600** 1.578** 1.741**
Bayesian information criterion 3502.92 3441.538 3457.635 3448.187 3501.188

* p<0.05, ** p<0.01
Note: N = 1435
Source: Czech Household Panel Study 2018



Chapter 5

Table Al. Control variables balancing before and after matching: fathers with at least one child aged > 6 and < 11 years
vs. childless men

Before matching After matching
Mean Mean

Treated  Controls Variance Treated Controls Variance

(Fathers) (Childless) % bias Ratio (Fathers) (Childless) % bias Ratio
Age! 41.834 49.014 -56.9 0.12 41.834 42.322 -3.9 0.95
Education 0.281 0.196 20.0 0.281 0.296 -3.5
Household income! 2.809 2.315 44.2 0.77 2.809 2.749 5.4 1.24
N 199 927 199 927

CHPS 2018. % bias = standardized percentage bias
IThe variables age and household income were entered in squared terms to reach
a better balancing.

Table A2. Control variables balancing before and after matching: mothers with at least one child aged > 6 and < 11 years
vs. childless women

Before matching After matching
Mean Mean

Treated  Controls Variance Treated Controls Variance

(Mothers) (Childless) % bias Ratio (mothers)  (Childless) % bias Ratio
Age! 39.209 50.752 -97.1 0.11 39.376 39.423 -0.4 1.0
Education 0.286 0.167 28.6 0.243 0.228 3.8
Household income! 2.610 2.162 39.0 0.84 2.566 2.550 1.4 1.0
N 287 1,090 189 1,090

CHPS 2018. % bias = standardized percentage bias

'The  variables age and  household income were entered in  squared terms to  reach
a better balancing.

298 treated were excluded by the algorithm due to no common support

Table A3. Control variables balancing before and after matching: fathers with at least one child aged > 12 and < 17 years
childless men

Before matching After matching
Mean Mean

Treated  Controls Variance  Treated Controls Variance

(Fathers) (Childless) % bias Ratio (Fathers)  (Childless) % bias Ratio
Age! 42.656 49.014 -49.7 0.15 42.653 42.970 -2.5 0.95
Education 0.278 0.196 19.2 0.270 0.284 -34
Household income! 2.847 2.315 47.6 0.77 2.846 2.891 -4.0 1.02
N 288 927 2852 927

CHPS 2018. % bias = standardized percentage bias
IThe variables age and household income were entered in squared terms to reach
a better balancing.

23 treated were excluded by the algorithm due to no common support



Table A4. Control variables balancing before and after matching: mothers with at least one child aged> 12 and < 17 years

vs. childless women

Before matching After matching
Mean Mean

Treated Controls Variance  Treated Controls Variance

(Mothers)  (Childless) % bias Ratio (Mothers)  (Childless) % bias Ratio
Age! 41.081 50.752 -804 0.13 41.102 41.056 0.4 0.98
Education 0.328 0.167 37.9 0.292 0.278 34
Household income! 2.725 2.162 494 0.82 2.725 2.725 0.0 1.03
N 360 1,090 342% 1,090

CHPS 2018. % bias = standardized percentage bias
IThe variables age and household income were entered in squared terms to reach a better balancing.
218 treated were excluded by the algorithm due to no common support
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