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Abstract: Child eveningness has been associated with many adverse outcomes for children. The
aim of this study was to assess whether child eveningness poses a risk to parental sleep quality in
follow-up. A total of 146 children (57% adopted, 47% boys, mean age at follow-up 5.1 years [standard
deviation 1.7]) completed a 1-week actigraph recording to analyze their sleep twice, 1 year apart. The
parents completed the Child ChronoType Questionnaire for their child and a short version of the
Morningness—-Eveningness Questionnaire for themselves and the Jenkins Sleep Scale for their sleep
quality. Linear regression analyses showed that subjective parental sleeping problems at baseline
were associated with subjective parental sleeping problems at follow-up. A morning-type child
decreased the risk of parental sleeping problems at the 1-year follow-up compared to the child

check for evening chronotype. Additionally, the child intermediate chronotype decreased the risk of maternal

dat
upcates sleeping problems at the 1-year follow-up compared to the evening chronotype of the child. Parents
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of evening-type children experienced more sleeping problems in the follow-up, compared to parents
of morning-type children. This finding encourages parents and professionals to steer the diurnal
rhythm of evening-type children toward an earlier daily routine.
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1. Introduction

Having a child impairs the sleep of the parent for a period of 6 years at least [1].
Publisher’s Note: MDPIstays neutral - Parental sleep quality and quantity reach a nadir when the newborn is 3 months of age
with regard to jurisdictional claims in - and slowly start improving thereafter [1]. During these 6 years of poor parental sleep, that
published maps and institutional affil- 5 the first 6 years of a child’s life, huge developmental changes, both physiological and
psychological, occur and the child needs a well-functioning adult to guide them through

these developmental milestones.
Total parental sleep loss was quantified as 645 h of lost sleep for a parent per child in a
U.S. survey of 4800 adults that had a follow-up period of 19 years [2]. The more sleeping

problems a child has, the more parental sleep is impaired [3]. Therefore, it is unfortunate
that previous research has shown that poor sleep is connected to poorer cognitive perfor-
distributed under the terms and ~ Mance [4] and, for parents in particular, to harsh and negative parenting [5-7] and more
conditions of the Creative Commons  parenting stress [5,7]. Consequently, poor parental sleep may hinder a parent’s ability to
Attribution (CC BY) license (https://  react to a child’s needs in a constructive way.
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To target interventions concerning poor child and parental sleep more accurately in
the future and to ensure a well-functioning parent for every child, more information is
needed regarding which aspects affect parental sleep quality.

One potential factor is the time of day when a person feels the most capable, referred
to as the chronotype. People are categorized as morning, intermediate, and evening
chronotypes [8]. Morning-type people prefer to wake up early, be most active in the
morning hours, and go to bed early in the evening, whereas evening-type people prefer
to stay up late and wake up later in the morning. Previous research has shown that for
children as young as 4 years old, eveningness may lead to a sleep debt on weekdays and
catch-up sleep during the weekends [9]. Furthermore, a wide variety of manifestations
associated with child eveningness include risk of childhood depression [10,11] and sleeping
problems [9,10], aggressive behavior [12], and adolescent obesity [13]. The evening-type
chronotype for preschool children has also been linked to conduct and peer problems [14].
An online study conducted in the United States of 2 to 4-year-olds found that evening-type
children encounter more conflicts with their parents than morning-type children [15]. This
may arise from the evening-type child’s difficulties waking up in the morning and going to
bed at a reasonable time in the evening. Other studies have shown that a child’s bedtime
struggles may lead to parental stress [16], which, in turn, has been correlated with poorer
parental sleep quality [17].

Understandably, the chronotypes of family members seem to interact: previous studies
have shown that the maternal chronotype is highly correlated with that of the child and
a male partner [18]. Maternal eveningness has been shown to increase infant sleeping
problems [19], and eveningness of other family members seems to increase feelings of
somnolence and even the caffeine and alcohol consumption of a morning-type adult
member of the family [20].

However, to the best of our knowledge, a study examining the impact of child evening-
ness on parental sleep in a follow-up period has not been executed. Therefore, in the present
study, we examined which factors are associated with parental sleep quality at follow-up.
The analysis included assessing whether the parent-perceived morningness or eveningness
of a child predicts poor parental sleep over time. We included children who live both
with biological and adoptive families to reduce the impact of genetics on sleep-related
phenomena, such as insomnia [21] and chronotype [22]. We also controlled for earlier
parental sleep quality, which is one of the main risk factors for later sleep problems [23].
We hypothesized that the bedtime struggles of evening-type children shift parental sleep
later into the evening and cause parental stress, thus shortening the duration of parental
sleep and impairing its quality.

2. Materials and Methods
2.1. Study Design and Sample

This study was conducted as part of the ongoing FinAdo 2 study, which examines the
health and well-being of internationally adopted children in Finland. An invitation to enroll
in the study was sent through the three authorized adoption agencies working in Finland
to all Finnish families who had internationally adopted a child younger than 7 years old
between October 2012 and December 2016. In addition to the adopted children, 1560 chil-
dren living with their biological families were contacted through informational letters
distributed to 16 day care centers in Turku and Kaarina, Finland. The inclusion criterion
for the study was an age between 2 and 6 years. This was met by 82 adopted children and
108 children living with at least one of their biological parents willing to participate in the
study. Of these 190 children, 146 completed the follow-up with sufficient data for this part
of the study. The study was approved by the Ethics Committee of the Hospital District of
Southwest Finland.
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2.2. Procedure

Two meetings were scheduled with the families who had sent their signed informed
consent to participate. In the first meeting, the family was given questionnaires and a child
sleep diary to complete, and an actigraph bracelet was attached to the child’s non-dominant
wrist. The parents were instructed to press the actigraph event button at the child’s bedtimes
and wakeup times for nocturnal and daytime sleep. The bracelet was to be removed for
bathing and contact sports only. In addition to answering questions about socioeconomic
factors (parental education and age), the parents completed the parental Jenkins Sleep
Scale (JSS) [24] and the parental General Health Questionnaire-12 (GHQ-12) [25]. At
the second meeting, 1 week later, the questionnaires were returned, the actigraph was
detached, and the actigraph data were extracted. One year later, the procedure was
repeated. This time, in addition to the previous questionnaires, the parents completed
the Children’s ChronoType Questionnaire (CCTQ) [26] and the parental Morningness—
Eveningness Questionnaire (MEQ) [27,28]. The actigraphy and the questionnaires are
described in detail in the following paragraphs. The study began in December 2013, and
the second round was completed in April 2018. The meetings took place at the Clinical
Neurophysiology Department of the University Hospital of Turku, Finland, and at two non-
profit charity organizations, Save the Children and All Our Children, in Helsinki, Finland.

2.2.1. Child Sleep

The children’s sleep was assessed for 1 week at baseline and follow-up with a Gene-
Activ actigraph (Activinsights, Cambridgeshire, UK) [29,30]. This bracelet is a microelec-
tromechanical system (MEMS)-based device [31], which records motional and gravitational
acceleration in three dimensions. It has a range of 8 G and a resolution of 3.8 mG, and
for this study the sampling rate was set to 50 Hz. At the time of the study, GeneActiv
software-calculated parameters did not exist, therefore the corresponding Actiwatch Ac-
tivity & Sleep analysis 7 version 7.31 software was utilized. The sensitivity was set to
medium and the epoch length to 1 min. Activity counts were derived from the X-axis
movement data, as the Actiwatch software only uses one movement axis for analysis. For
details, see Sahlberg et al. 2018 [32]. The highest activity count for each 1 s epoch was then
summed for the total 30 s activity count, and the activity counts were then converted into
Actiwatch 30 s epoch data. Specific pediatric algorithms were used in the conversion due to
the motorically restless nature of children’s sleep [33]. These data were further interpreted
as sleep or awake using a threshold value of 40 units per minute. Epochs with a value of
less than 40 were considered immobile and thus spent asleep. Sleep start was set at 10 min
of immobile epochs after bedtime containing a maximum of one epoch with an activity
count of more than 40. Sleep end was correspondingly set at the second epoch with an
activity count more than 40 within 10 min, after a period of immobility considered sleep.
The actigraph button presses, or the sleep diary if the button presses were missing, were
utilized in setting bedtime and getting up time. These data can be used to produce a figure
of an examinee’s daily activity, see Figure 1.
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Figure 1. An example of an adults actigraph data of 24 h. The red area marks sleep.

Because the device does not record brain activity, actigraphy cannot detect different
stages of sleep. [34,35]. Thus, the data were analyzed for values of (a) the total sleep time
(including daytime sleep periods if applicable) that sum up the duration of all epochs
considered sleep, (b) the sleep fragmentation index depicting sleep restlessness, and (c) the
sleep efficiency index describing the percentage of the time spent in bed that the child was
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asleep. To calculate the sleep fragmentation index, the percentage of non-immobile time
of the time spent in bed was derived. Then, this percentage was summed up with the
percentage of short immobile periods (duration less than 1 min) out of all immobile periods
of the time spent in bed.

Parameters assessing chronotypes can also be derived from actigraphy data [32].
However, the aim of this study was to search for clinical attributes of the sleep of children
and family members that require intervention. As the availability of actigraphy in the
clinical field is often low, the chronotype measures in actigraphy were not used.

2.2.2. Child Eveningness

The morningness or eveningness of a person is considered a stable state [36,37]. This
quality, the child’s chronotype perceived by the parent, was evaluated at the second study
point using the CCTQ [26], a 27-item multiple-choice questionnaire. Questions 1-16 inquire
about the children’s bedtimes and wake-up times on scheduled and free days. Questions
17-26 inquire about the child’s preferred daily rhythm and morning affect, for instance,
how difficult it is for the child to wake up in the morning and at what time the child would
prefer to go to bed if they could decide themselves. These 10 questions (questions 17-26)
were used to calculate a morningness/eveningness scale (M/E) score: fewer than 23 points
indicated the morning chronotype, 23-32 points the intermediate chronotype, and 33 or
more the evening chronotype.

2.2.3. Parental Sleep and Mental Well-Being

Parental sleep quality was analyzed at the baseline and at the 1-year follow-up using
the JSS [24,38]. This questionnaire asks about the previous 4 weeks of sleep with a 4-item
Likert-type rating scale. The items address issues of falling asleep, waking up repeatedly
during the night, difficulties of maintaining sleep, and feeling tired after waking up. The
Cronbach’s o for maternal sleep in the present sample at the two study points was 0.67 and
0.77, and that for paternal sleep was 0.76 and 0.78, respectively.

Parental mental well-being was examined at the baseline with the 12-item GHQ-12 scale [25].
The scale evaluates mental well-being and symptoms of depression and anxiety, such as hope-
lessness, and lack of confidence and self-worth. Every item is provided with 4 multiple-choice
answers describing the examinee’s feelings during the previous few weeks. The Cronbach’s o for
maternal and paternal mental well-being in the present sample was 0.88 and 0.87, respectively.

In order to employ all available data, the item means were used in the analysis, rather
than utilizing the total scores of JSS and GHQ-12.

2.2.4. Parental Chronotype

The morningness or eveningness of the parent was examined at a 1-year follow-up
with a modified version of the Horne-Ostberg MEQ [27,28]. The six multiple-choice
questions numbered 4, 7, 9, 15, 17, and 19 in the original MEQ inquire how easy it is for
the person to wake up in the morning, how alert they feel during the first 30 min after
waking up, how they would feel about exercise between 7 and 8 a.m., the preferred time
for physical labor and the preferred time for the workday, in addition to asking the person
if they consider themselves morning or evening-type. This modified version has been
validated previously [28]. A score of 19 or higher indicates the morning chronotype, and
a score of 12 or lower indicates the evening chronotype. A total score of 13-18 points
indicates the intermediate chronotype.

2.3. Statistical Analyses

The associations between the child morning and intermediate chronotypes compared
to the child evening chronotype and parental sleep quality, measured by the JSS at the
second study point, were analyzed using linear regression analyses in the following steps:
In step 1, the impact of the parental JSS score at the baseline, the child morning and
intermediate chronotype compared to the evening chronotype, the child’s age and gender,



Children 2022, 9, 1968

50f 14

and the parental GHQ-12 score at baseline on the parental JSS score at follow-up was
analyzed. In step 2, in addition to the confounders in step 1, the impact of the actigraph
measures of the child’s total sleep time, sleep fragmentation, and sleep efficiency at baseline
were examined. In step 3, in addition to the analyses above, the confounding impact of the
parental morning and intermediate chronotype compared to the evening chronotype of the
parent was analyzed. Step 4 complemented the executed analyses with the other parent’s
chronotype effects. Parent—child dyads with missing data on parental sleep at follow-up
or parental chronotype were excluded. Identical steps and analyses were independently
applied to maternal and paternal data. This procedure was applied to test the associations
taking into account the effects of potential confounders. The statistical analyses were
performed using the statistical program R, version 4.1.1.

3. Results

Child adoption status was associated with child chronotype (t[108.91] = —1.41, p value
[p] = 0.161) and maternal sleep problems did not differ between the adopted and non-
adopted groups at baseline (p = 0.63) or at follow-up (p = 0.88). Thus, child adoption
status was omitted as a confounder, and the adopted children and children living with
their biological parents were considered a single group. Furthermore, the difference in
the chronotypes of a child and parent was not associated with the sleep of either parent
(the p values for the different combinations of parental and child chronotypes ranged from
0.1 to —0.99). That is, whether the child and parent shared the same chronotype or not, did
not affect parental sleep quality.

Of parents, 135 mothers and 107 fathers provided the required data for chronotype and
sleep quality at follow-up, leading to a total of 242 analyzed parent—child pairs, involving
146 children. Actigraphies of 4 or more successfully recorded nights were considered
adequate [29].

The characteristics of the sample are shown in Tables 1 and 2. All children entered the
study with either a mother or a father, or with both. No same-sex parents were enrolled in
the study. The mean age of the children at follow-up was 5.1 years (standard deviation [SD]
1.7) and that of the mothers and fathers at baseline was 38.7 years (SD 5.6) and 40.4 years
(SD 5.8), respectively. The mean length of follow-up was 1.31 years (SD 0.47). None of the
children were treated for sleep problems according to the parents. Most of the children
were of the intermediate chronotype, but perhaps surprisingly, the parental chronotype
distribution was skewed toward the morning type.

Table 1. Characteristics of the children in the study.

Children, Total N 146
Boys, n (%) 68 (47)
-Value missing, n (%) 11 (8)
Adopted, n (%) 83 (57)
-Value missing, n (%) 0(0)
Age at follow-up, years, mean (SD) 5.1(1.7)
-Value missing, n (%) 11 (8)
Chronotype !, N (%)
Morning 33 (23)
Intermediate 75 (51)
Evening 24 (16)
-Value missing, n (%) 14 (10)
Actigraphy parameters at baseline, mean (SD)
Sleep time, h (SD) 8.6 (0.6)
Sleep fragmentation index, % (SD) 36 (7.8)
Sleep efficiency, % (SD) 79 (4.5)
-Value missing, n (%) 10 (7.0)

! Assessed with the Children’s Chronotype Questionnaire.
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Table 2. Characteristics of all the parents whose children participated in the study.
Maternal Paternal
Age at baseline, years, mean (SD) 38.7 (5.6) 40.4 (5.8)
-Value missing, n (%) 1(1) 21 (14)
Education, n (%)
Lower ! 51 (35) 56 (38)
Higher 2 62 (42) 62 (42)
-Value missing, n (%) 33(23) 28 (19)
Depressive symptoms at baseline 3, item mean (SD) 1.9 (0.4) 1.8 (0.4)
-Value missing, n (%) 1(1) 24 (16)
Sleeping problems at baseline 4 jtem mean (SD) 2.5(0.9) 2.3 (1.0)
-Value missing, n (%) 1(1) 24 (16)
Chronotype ®, n (%)
Morning 55 (38) 51 (35)
Intermediate 57 (29) 49 (36)
Evening 23 (16) 7 (5)
-Value missing, n (%) 11 (8) 39 (27)

The table depicts all parents of children who participated in the study and includes parents who were not themselves
enrolled in the study, but where their child and the other parent were. ! High school, upper secondary or vocational
school, 2 postsecondary vocational education or university, > evaluated via the General Health Questionnaire 12,
4 assessed with the Jenkins Sleep Scale, > assessed with the Morningness-Eveningness Questionnaire.

The GHQ-12 item mean of 1.9 for mothers and 1.8 for fathers corresponds to a total
score of 10.8 and 9.6, respectively. These values suggest good mental health of the parents
and are below the cutoff point of the questionnaire in the clinical field. The Jenkins scale
item means, with a maternal mean of 2.5 and a paternal one of 2.3, correspond to total sleep
scale scores of 6.0 and 5.2, respectively. Compared to a validation study of 81,000 Finns,
with a mean age of 54 years, the present parental scores show better sleep quality than the
average, 6.4, in the other, albeit older, population.

The results are shown in Tables 3 and 4. Maternal sleeping problems at baseline in-
creased the risk of sleeping problems at follow-up (estimate = 0.77, 95% confidence interval
[95% CI] 0.56 to —0.97, p < 0.001). Additionally, at follow-up, child morningness diminished
the risk of maternal sleeping problems compared to child eveningness (estimate = —0.69,
95% CI —0.89 to —0.19, p = 0.007). Paternal sleeping problems at baseline increased the
risk of later paternal sleeping problems (estimate = 0.51, 95% CI 0.33——0.68, p < 0.001)
and child morningness reduced paternal sleeping problems at the follow-up compared
to child eveningness (estimate = —0.67, 95% CI —1.18 to —0.16, p = 0.011). Additionally,
the child intermediate chronotype decreased the risk of maternal sleeping problems at the
second study point compared to child eveningness (estimate = —0.46, 95% CI —0.89 to
—0.04, p = 0.033). The chronotype of the parent did not have an impact on the parent’s
own sleeping problems. These associations were also significant to the impact of child age
and gender, parental GHQ-12 score, child actigraphy parameters of total sleep time, sleep
fragmentation, sleep efficiency, and the chronotype of the other parent.
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Table 3. Effect of different variables on maternal sleep assessed using the Jenkins Sleep Scale score at 1-year follow-up.
Step 1 Step 2 Step 3 Step 4
Predictor Estimates p-Value Estimates p-Value Estimates p-Value Estimates p-Value
. . 0.72 0.72 0.71 0.77
Maternal Jenkins Sleep Scale score at baseline (0.55-—0.90) <0.001 (0.54-—0.90) <0.001 (0.54-—0.89) <0.001 (0.56-—0.97) <0.001
—0.51 —0.53 —0.48 —0.46
. . . 1
Child intermediate chronotype (—0.88-—0.14) 0.007 (—0.91-—0.16) 0.006 (—0.86-—0.10) 0.013 (—0.89-—0.04) 0.033
—0.69 —0.72 —0.68 —0.69
. . 1
Child morning chronotype (—1.12-—0.27) 0.002 (—1.16-—0.28) 0.001 (—1.12-—0.24) 0.003 (—1.18-—0.19) 0.007
. 0.03 0.05 0.06 0.12
Child age at follow-up (—0.05-—0.10) 0.493 (—0.06-—0.16) 0.393 (—0.05-—0.18) 0.278 (—0.01-—0.24) 0.070
. —0.13 —0.14 —0.17 —0.11
Child gender, boy (—040-—014) 9331 omo013) 928 (oae011) O3 (Lp41--019) 0466
—0.23 0.23 —0.28 —0.26
_ . 2 .
Maternal poor mental well-being < at baseline (—0.61-—0.15) 0.235 (—0.62-—0.15) 0.238 (—0.67-—0.11) 0.162 (—0.69-—0.17) 0.233
. L . 0.02 0.03 0.00
Child sleep time in actigraphy (—0.24-—0.28) 0.861 (—0.23-—0.28) 0.846 (—0.30-—0.30) 0.998
. Lo . . . —0.00 0.00 —0.00
Child sleep fragmentation index in actigraphy at baseline (—0.02-—0.02) 0.909 (—0.02-—0.02) 0.957 (—0.03-—0.02) 0.838
. - . . . . —0.02 —0.02 —0.03
Child sleep efficiency index in actigraphy at baseline (—0.07-—0.03) 0.419 (—0.07-—0.02) 0.337 (—0.08-—0.02) 0.206
0.05 0.15
. . 3
Maternal intermediate chronotype (—0.35-—0.44) 0.817 (—0.27-—0.58) 0.479
—0.25 —0.14
; 3
Maternal morning chronotype (—0.64-—0.15) 0.224 (—0.57-—0.28) 0.504
. . 3 0.29
Paternal intermediate chronotype (—0.35-—0.92) 0.370
. 3 0.13
Paternal morning chronotype (—0.51-—0.76) 0.697

1 Assessed with the Children’s Chronotype Questionnaire,

2

assessed with the General Health Questionnaire-12, 3 assessed with the Morningness—Eveningness Questionnaire.
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Table 4. Effect of different variables on paternal sleep assessed with the Jenkins Sleep Scale at 1-year follow-up.
Step 1 Step 2 Step 3 Step 4
Predictor Estimates p-Value Estimates p-Value Estimates p-Value Estimates p-Value
. . 0.51 0.52 . .
Paternal Jenkins Sleep Scale score at baseline (0.34——0.67) <0.001 (0.35-—0.69) <0.001 © 32(1200 68) <0.001 © 330_210 68) <0.001
g . —0.53 —0.49 —0.49 —0.41
Child intermediate chronotype ! (—0.94-—0.11) 0.014 (—0.91-—0.07) 0.023 (—0.95-—0.03) 0.038 (—0 880——0 05) 0.080
—0.70 0.005 —0.70 —0.76 —0.67
. . 1
Child morning chronotype (—1.18-—0.22) (—1.18-—0.22) 0.005 (—1.27-—0.24) 0.004 (—1.18-—0.16) 0.011
. 0.05 0.11 0.11 0.13
Child age at follow-up (—0.04-—0.13) 0.284 (—0.02-—0.24) 0.088 (—0.02-—0.24) 0.098 (—0.01-—0.26) 0.063
. —0.01 —0.00 —0.07 —0.07
Child gender, boy (—031-—029) 99 _g30-—030) 99%°  (_oss——025) 9082 (_o3s-—0p4) 069
0.20 0.17 2 17
Paternal poor mental well-being 2 at baseline (—0.26-—0.65) 0.391 (—0.28-—0.63) 0.454 (=0 32_30 77) 0.403 (=0 307__0 71) 0.531
. . . . . 0.25 0.25 0.27
hild sl h h 1
Child sleep time (h) in actigraphy at baseline (—0.04——0.55) 0.093 (~0.08-—0.57) 0.131 (—0.05-—0.59) 0.100
. Lo . . . —0.00 —0.00 —0.00
Child sleep fragmentation index in actigraphy at baseline (—0.03-—0.02) 0.738 (—0.03-—0.02) 0.807 (—0.03-—0.02) 0.849
. . . . . . —0.02 —0.02 —0.03
hild sl ff d t hy at basel
Child sleep efficiency index in actigraphy at baseline (—0.07-—0.03) 0.435 (—0.08-—0.03) 0.431 (—0.08-—0.03) 0.346
Paternal intermediate chronotype 3 (=0 4%_1Z0 81) 0.611 (=0 4%_130 81) 0.612
Paternal morning chronotype 3 (=0 ;3(1(180 57) 0.812 (—0 ;2(1(170 57) 0.821
. . 3 —0.11
Maternal intermediate chronotype (—0.56-—0.33) 0.613
M . 3 —0.39
aternal morning chronotype (—0.82-—0.03) 0.070

! Assessed with the Children’s Chronotype Questionnaire,

2

assessed with the General Health Questionnaire-12, 3 assessed with the Morningness—-Eveningness Questionnaire.
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4. Discussion

This study found that the morningness of a child protects parental sleep quality from
deterioration at follow-up. Furthermore, compared to a child’s evening chronotype, the
intermediate chronotype protects later maternal, but not paternal sleep quality. When these
findings are translated into everyday life, they result in child eveningness being a risk
factor for parental sleep quality in the future, consistent with our hypothesis.

Another predicting factor at a 1-year follow-up was poor parental sleep at the baseline.
In line with this study, previous studies have shown that, for both children and adults,
earlier sleeping problems are one of the significant predicting factors for sleeping problems
at a later point in time [39-41]. Studies have estimated that 20-40% of children with sleeping
problems also experience sleeping difficulties 2 to 4 years later [40,41], and in adults the
percentage is approximately 50-70% [23,39]. Previously uncovered risk factors for chronic
insomnia in adults include female gender and a high degree of insomnia symptoms [39].
To the best of our knowledge, which factors pose a risk for prolonged sleeping problems in
parents has not been studied in depth.

We found that independently of parental or children’s sleeping problems at baseline,
the eveningness of a child predicts poor parental sleep at follow-up. This finding empha-
sizes the importance of addressing child sleep in the context of the entire family. Poor
maternal sleep has been associated with poorer parenting quality [5,7]. This, in turn, has
been shown to decrease child well-being and may lead to behavioral problems [42].

Parental sleep loss may also weaken the family’s economic situation and overall quality
of life. Sleep problems in adults are associated with more sick leave [43], job absenteeism,
and reduced work performance [44], which may decrease family income. Sleep problems
in adults have also been linked to cardiovascular and metabolic diseases [45], traumatic
brain injury [46], and depression [47], all of which may worsen the health and well-being
of the parent and therefore, the whole family.

In addition to the impact on parental sleep at follow-up observed in this study, child
eveningness has been linked to various unfavorable outcomes, including sleep problems [9]
and depression [10]. These outcomes may stem from the way society is scheduled. Evening-
type people are forced to act against their biological clock when getting up early for school
and work, which produces social jet lag [48] leading to tiredness during weekdays and
longer sleep on weekends and days off [8]. This phenomenon has been observed in children
younger than 6 [9,49] and becomes more prominent as the child goes into adolescence [50].
This tiredness leads to evening-type children waking up in a worse mood [15] and having
a higher degree of inattentive/hyperactivity symptoms, peer problems, and conductive
symptoms than morning-type children [14].

A study on the mental health and chronotype of 18,000 adults found associations that
were in line with this study. It showed that eveningness increased the risk of mental health
symptoms, diagnoses, and hospital treatments. Further, definite evening-type persons
were more frequent to report that their parents had a diagnosis of depression than definite
morning-type persons. Moreover, in line with this study, a moderate evening-type of person
seemed to be associated with a diagnosis of maternal but not paternal depression [51].

The increase in social jet lag during late childhood and teenage years may be due
to the normative development of a person’s diurnal rthythm. In the population, babies
exhibit a preference for morningness, and during childhood, the chronotype shifts slightly
toward the evening [52]. Furthermore, during adolescence, this circadian rhythm usually
shifts later into the day and evening, only to move back toward the morning in early
adulthood [52]. However, at the individual level, compared to peers, a person’s chronotype
is relatively stable in childhood [37] and adulthood [36].

To alleviate the adverse effects of eveningness and social jet lag, behavioral treatments
have successfully focused on environmental cues, such as zeitgebers, which set the diurnal
rhythm. These cues include the availability of bright light in the morning hours, the timing
of meals and physical exercise, and the avoidance of blue, bright light in the evening
before bedtime [48,53]. The endogenous chronotype of a person seems difficult to change,
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and the evening-type rhythm reappears if the therapy is discontinued [54,55]. However,
previous studies have demonstrated that enhancing the diurnal rhythm is worthwhile.
For instance, in one study, moving the daily rhythm to earlier in the day decreased the
risk of depression becoming persistent in evening-type adults [56]. Furthermore, parental
knowledge of child sleep seems to be associated with earlier child bedtimes and wake
times and more consistency between weekend and weekday sleep routines [57]. A recent
meta-analysis also showed that interventions aimed at an earlier child bedtime resulted in
47 min more of child sleep a night [58]. Therefore, spreading knowledge about the different
adverse outcomes of child eveningness may motivate parents and professionals to find the
appropriate means to steer a child’s diurnal rhythm toward one that favors well-being.

Another means of alleviating the effects of the social jet lag that evening-type people
are exposed to is to modify the societal demands on the individual. It seems that being able
to set working hours according to one’s preference enhances the sleep quality and quantity
of evening-type adults [59]. Moreover, delaying school start times may increase the sleep
duration of children and their parents [60-62], but more studies on this topic are needed.

This study demonstrates that, independently of child sleep problems, child evening-
ness predicted the sleep problems of mothers and fathers at follow-up. This association
may arise through many different mechanisms. First, the delay of child sleep onset may
shift parental sleep later into the evening simply by allowing the parent to go to bed only
after the child has fallen asleep, which may be later than the parent’s preferred bedtime [63].
Second, the negative feelings that putting a reluctant child to bed causes [64] and the
problem solving that the operation requires, may lead to a state of parental alertness, which
at bedtime is called pre-sleep cognitive arousal. This, in turn, increases insomnia symp-
toms [65] and leads to a misperception of poor sleep quality, in which the person finds
their sleep poorer than objective findings would indicate [66]. Parenting stress has been
associated with poor parental sleep quality in a previous study [17]. However, similarly
to the present study, that study did not utilize objective parameters of parental sleep but
relied on subjective questionnaires.

The strengths of this study include the fact that half of the study group was interna-
tionally adopted. Sleeping problems are partially inherited [39], and the use of adopted
children in the study reduced possible genetic impacts on sleep-related phenomena. In
addition, in contrast to the approach of many pediatric sleep studies, fathers were included
in this study, which offers more insight into the family dynamics of child sleep.

Furthermore, children’s sleeping problems were objectively analyzed using an acti-
graph. Because our previous study showed that tired parents overestimate the sleeping
problems of their children [67], the objective method was paramount to the robustness
of this study. The mean total sleep time in the actigraphy may seem short: 8 h 54 min.
However, methodological studies of actigraphy have shown that the normative amount
of sleep in actigraphy is lower than the amount of sleep documented by sleep diaries and
parental reports [68].

5. Limitations and Future Directions

Some limitations must also be addressed. We did not record parental sleep objectively.
The aim of the study was to find predictors of subjectively insufficient parental sleep.
Accordingly, this study utilized questionnaires to collect data on parental sleep and fatigue.
Further studies are needed to analyze whether the impact of child chronotype on the sleep
of the parent at follow-up is also evidenced in the objective parameters of parental sleep.

Moreover, the chronotypes of the child and parents were evaluated only at the second
study point. Chronotype is deemed a stable state of an individual [36,37], and the follow-up
period lasted only 1 year, which does not enable significant changes in the chronotype
between the two study points. In addition, the parental population of the study was
primarily white Caucasian with higher education than the national average. These facts
may hinder generalization of the study results.
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In addition to studies with objective parameters, future studies should further examine
the interaction between eveningness and morningness within the family, and whether
maternal eveningness also impacts child sleep quality at preschool age, similar to the
impact in infancy [19]. Conversely, paternal eveningness does not seem to impact infant
sleep problems [19]. However, in this study, child eveningness also affected paternal sleep.
These differences between parents, not to mention sleep-related phenomena within family
structures other than families with two different-sex parents, warrant further research.

6. Conclusions

This study showed that, regardless of child sleep quality in an objective analysis, child
eveningness is associated with poor parental self-reported sleep at follow-up. Future studies
may uncover whether the present study finding is supported by objective parameters of
parental sleep, or whether the parent-reported poor sleep quality at follow-up is due to a
parental misperception of their own sleep quality that lacks objective evidence.

Eveningness is known to be a detrimental factor for the health of a person. This finding
highlights the multifaceted impact of chronotypes on the persons themselves but also those
closest to them.

The study outcome may assist in identifying families who would benefit most from
sleep counselling by healthcare experts. Previously, child sleep and sleeping problems
focused primarily on the child’s viewpoint. Because family dynamics are a critical factor in
child health, future research should delve more deeply into the complex associations of
sleep and diurnal rhythms within the family.
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