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Abstract: Background: During the first years of life, parental sleep strongly depends on child’s
sleep quality. Poor parental sleep may relate to increased stress and negative mood. However,
there is a lack of sleep studies focusing on all family members. This study aimed to investigate the
relationship between sleep, mood, and stress in mothers, fathers and children. Methods: Data were
obtained from 65 parental couples and 65 children (2 to 36 months). Data on sleep for all family
members and stress of parents were completed by both mothers and fathers through
questionnaires and sleep diaries. Results: Toddlers’ positive mood before nocturnal sleep was
significantly associated with reduced wake times after sleep onset. Mothers reported worse sleep
quality compared to fathers. Shorter sleep onset latency in fathers and better sleep efficiency in
mothers were linked with better self-reported mood upon awakening. In mothers, but not in
fathers, poor sleep quality was associated with higher perceived stress. Conclusion: Results suggest
bidirectional relationships between sleep and mood in children, mothers and fathers. Moreover,
results evidence poorer sleep in mothers, compared to fathers, which was linked with increased
parenting stress. This gender gap should be further considered in studies with larger samples and
in clinical contexts.
Keywords: sleep; infant sleep; family context; stress; sleep habits; mood

1. Introduction
The development of regulated and consolidated sleep-wake patterns is one of the most salient
developmental processes of early childhood. This process changes rapidly during the first year of
life and continues to evolve throughout childhood. Biological rhythms in newborns are not yet
established, as their sleep is distributed throughout an entire day in accordance with feeding
frequency [1]. Circadian rhythms start occurring at 10/12 weeks of age, when the majority of sleep
becomes increasingly nocturnal [2]. Children continue taking daytime naps approximately until
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their fourth year of life in order to receive the required amount of sleep [3]. Furthermore, frequent
night-time awakenings are very common in infancy and early childhood, and the child’s ability to
fall back to sleep unassisted plays a major role in determining future sleep problems [4].
Parents play a crucial role in the development of regular nocturnal sleep by providing cues
preceding sleep (e.g. by implementing consistent feeding times and bed-time routines) during their
child’s first years of life [1,5–7]. Daycare and school schedules, parenting practices and expectations,
family routines and cultural practices are all factors influencing sleep-wake patterns (e.g. sleep
duration, sleep onset latency, night-awakenings/self-calming, sleeping arrangements) in infants and
children [8]. Infants who fall asleep in their bed without parental assistance compared to infants who
fall asleep with significant parental involvement (e.g. while being held, fed, rocked, etc.) are more
likely to have an increased number and duration of night-time awakenings [6,9,10]. Using
breastfeeding as a strategy to help a child fall asleep is another crucial factor that may influence
infant’s sleep. In fact, it has been found that this practice is associated with more frequent
night-awakenings and with lower levels of self-soothing [6,9].
There is also evidence referring to the relationship between sleep and emotion regulation in
children. For example, it has been found that toddlers (aged 30–36 months) with nap restriction were
less able to solve a difficult task involving self-regulation strategies compared to toddlers without
nap restriction [11]. Moreover, Hysing and colleagues in 2016 [12] found that two year old toddlers
who slept less than 11 hours per night and had prolonged sleep onset latency (> 30 min) and/or three
or more awakenings per night were more likely to develop socio-emotional problems. However,
while the associations between sleep and emotional functioning have been extensively studied in
later childhood, less is known about these associations in younger children [13].
Furthermore, poor sleep in infants and toddlers implies poor sleep of the parents. Mother’s
sleep becomes highly fragmented and inefficient in the early postpartum period [14], including
higher numbers of night-time awakenings and higher daytime sleepiness compared to what is
experienced during pregnancy [15]. More than half (55%) of mothers report poor sleep quality and
commonly describe symptoms related to insomnia, as well as requiring longer than 30 min to fall
asleep (12.3%), experiencing frequent awakenings during the night or waking up too early in the
morning (37.0%) in the postpartum [16].
In addition, it has been found that infant’s behavioral sleep problems seem to be associated with
maternal stress and poor self-reported health [17], as well as with paternal general health [18] and
depressive symptoms [19,20]. Based on this literature, it seems to be essential to better explore the
relationships between sleep and mood in children and parents adopting a family perspective.
Indeed, most of the studies regarding infant sleep and parenting focus mainly on the assessment of
maternal perception and behavior and do not clearly differentiate between maternal and paternal
behavior [21].
Therefore, this pilot study is aimed at exploring the relationships between sleep (quality,
duration and variability), mood (before and after nocturnal sleep) and perceived stress in mothers
and fathers of infants and toddlers (0–36 months). Adopting a family perspective, data on sleep and
mood was collected through questionnaires and diaries completed by the parents. We decided to
select infants and toddlers in order to focus on the development of sleep patterns before nursery
school, where significant changes in sleep and socio-emotional patterns occur. Specifically, we
hypothesized that: 1) parental perception of child’s sleep reported at the questionnaires would be
associated with child’s sleep quality (i.e. length of sleep onset latency, wake after sleep onset, and
total sleep time) as measured with the use of sleep diaries; 2) parents who describe the sleep of their
child as problematic would present worse sleep quality and higher perceived stress compared to
parents who report no sleep problems in their child, and that this would be emphasized in mothers;
3) independently of parental reported child’s sleep quality, valence of mood before and after
sleeping would be associated with sleep quality in all family members; 4) independently of parental
reported child’s sleep quality, sleep pattern of parents would be associated with sleep pattern of
children and also with perceived stress.
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2. Results
2.1. Sample Characteristics:
The sample comprised 65 mothers aged 23–49 years (35.03 ± 4.84 years), 65 fathers aged 24–55
years (38.20 ± 5.95 years) and 65 children (35 females and 30 males) aged 2–36 months (19.16 ± 9.60
months). Forty children were first born, twenty-three were second-born, one was third-born and one
was last-born of seven children. All families in the given sample had only one child in the selected
age group (see “Method” section). Table 1 shows demographic and co-morbid conditions of the
sample. On average mothers reported 15.31 ± 2.93 years of education and fathers 13.06 ± 3.64 years.
Two mothers and two fathers reported experiencing current or past (retrospectively estimated)
depression while ten mothers and eleven fathers current or past anxiety problems. The results of
Insomnia Severity Index (ISI) [22] showed that nine mothers and six fathers suffered from clinical
insomnia and twenty-five mothers and twenty-four fathers of subthreshold insomnia. In addition, in
the part of the questionnaire related to sociodemographic information parents were asked to
retrospectively rate their subjective sleep quality before and after child birth in a scale from 0 = bad
to 4 = good. It emerged that both mothers and fathers reported poorer retrospective sleep quality
after the child’s birth compared to before the child was born.
Table 1. Sample characteristic.

Demographics
Age
Education level
Co-morbid conditions
Depression
Anxiety
Subthresold insomnia
Clinical insomnia
Retrospective sleep quality
Before child's birth
After child's birth

Mothers (N = 65)
(Mean ± SD)
35.03 ± 4.84
15.31 ± 2.93
N=
2
10
25
9
(Mean ± SD)
3.48 ± 0.86
1.72 ± 1.03

Fathers (N = 65)
(Mean ± SD)
38.20 ± 5.95
13.06 ± 3.64
N=
2
11
24
6
(Mean ± SD)
3.40 ± 0.82
2.17 ± 1.08

Children (N = 65)
(Mean ± SD)
19.6 ± 9.60

(Age of parents = in years; age of children = in months; education level = years of education;
co-morbid conditions = depression and anxiety = self-reported in sociodemographic questionnaire;
subthresold and clinical insomnia = from Insomnia Severity Index scores; retrospective sleep quality
= retrospectively self-reported in sociodemographic questionnaire from 0 = bad to 4 = good).

Table 2 summarizes descriptive characteristics of sleep patterns, as reported by parents in the
questionnaires (in all cases the questionnaires were completed by mothers) of infants and toddlers in
our sample divided by age groups. After the first year of life, the duration of sleep in children
increases during the night and decreases during the day, the time spent awake during the night is
also reduced. However, parents on average reported that, regardless of age, children still require a
significant amount of time to fall asleep (>30 min). Forty percent of parents reported putting their
children to bed when they were already asleep, while 60% reported allowing children to fall asleep
in their own bed. All children were reported to go to bed after 8 p.m., 49% of them were reported to
go to bed after 10 p.m. or later.
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Table 2. Parental report of children's sleep pattern.

Children's age
group
0–12 months
(N = 18)
13–24 months
(N = 27)
25–36 months
(N = 20)

How much time
does your child
spend sleeping
during the night? (In
hours)

How much time
does your child
spend sleeping
during the day (In
hours)

How long does it
take to let your child
fall asleep in the
evening? (In
minutes)

How much time
does your child
spend awake during
the night? (In
minutes)

8.08 ± 1.35

3.60 ± 1.89

30.67 ± 32.20

37.03 ± 56.81

8.98 ± 1.10

1.78 ± 0.80

37.04 ± 55.35

18.74 ± 22.65

8.94 ± 1.21

1.64 ± 1.06

36.00 ± 29.71

13.85 ± 14.40

2.2. Differences between Children with Sleep Problems and Children without Sleep Problems
Based on parental reports (Sleep Disturbance Scale for Children: SDSC [23]; Brief Infant Sleep
Questionnaire: BISQ [24]), children were categorized as with and without sleep problems (See
“Method” section for full information). The categorization was carried out in accordance with the
criteria for pediatric insomnia, including items such as difficulties falling asleep, maintaining sleep
during the night and needing parental presence to fall asleep [25,26].
The group of children without sleep problems included 20 females and 20 males aged 20.55 ±
8.84 months; the group of children with sleep problems included 15 females and 10 males aged 16.94
± 10.50 months. As shown in Table 3, the information obtained from sleep diaries was used to
describe sleep patterns exhibited by the children with and without sleep problems depending on
their age. The sleep diaries for all children in the given sample were completed by mothers (see
“Method” section).
Multivariate analysis of variance (MANOVA) was performed to examine parameters obtained
from sleep diaries of both groups of children, controlling for the effect of age of children. The results
showed that children with sleep problems had significantly longer Wake After Sleep Onset (WASO)
(34.53 ± 34.36 min) compared to children without sleep problems (19.38 ± 17.77 min, F(1,59) = 13.72, p <
0.001, ηp2 = 0.18); no significant result was found for other sleep parameters.
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Table 3. Sleep diaries data of children and toddlers with and without sleep problems.
Children without sleep problems
(N = 40)
0–12 months
13–24 months
25–36 months
(N = 7)
(N = 19)
(N = 14)
Total sleep time (min)
Sleep onset latency (min)
Wake after sleep onset (min)

572.24 ± 53.90
9.27 ± 10.15
36.66 ± 28.54

586.63 ± 52.45
18.30 ± 12.06
17.89 ± 13.70

519.78 ± 14.71
23.27 ± 21.79
12.77 ± 8.72

Children with sleep problems (N = 25)
Overall

0–12 months
(N = 11)

13–24 months
(N = 8)

25–36 months
(N = 6)

Overall

561.77 ± 94.58
18.46 ± 16.27
19.38 ± 17.54

515.93 ± 104.62
10.37 ± 10.54
49.90 ± 36.71

548.10 ± 57.46
18.08 ± 11.02
33.96 ± 36.43

530.20 ± 37.91
23.12 ± 18.55
11.97 ± 12.07

529.65 ± 77.61
16.38 ± 13.62
35.70 ± 34.83
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2.3. Differences between Mothers and Fathers of Children with or without Sleep Problems on Sleep and
Perceived Stress
A 2 × 2 multivariate analysis of variance parent (mother vs. father) * sleep condition (children
with/without sleep problems) controlling for the effect of age of children was conducted in order to
investigate differences in sleep quality, sleep duration and perceived stress. There was a significant
main effect of parent (mothers vs. fathers) on the WASO (F(3,82) = 4.83, p = 0.03). Mothers, on average,
had significant longer WASO (33.71 ± 28.46 min) compared to fathers (23.85 ± 19.23 min). The WASO
night-by-night variability was also larger in mothers (28.94 ± 22.14 min vs. 20.04 ± 15.95 min; F(1,82) =
4.89, p = 0.03).
Furthermore, there was a significant main effect (F(3,82) = 5.84, p = 0.01) of sleep condition
(children with/without sleep problems) on averaged total sleep time (TST) and the “Parental
Distress” subscale of the Parenting Stress Index [27]. Parents of children without sleep problems had
significantly higher TST (438.89 ± 53.05 min) and lower scores on the parent distress scale (41.79 ±
9.75) compared to parents of children with sleep problems (402.85 ± 76.09 min and 47.45 ± 10.74
mean score). Finally, the night-by-night variability showed a significant interaction effect between
parent group (mothers vs. fathers) and sleep condition (children with/without sleep problems) for
TST (F(3,82) = 5.63, p = 0.02). Specifically, TST variability across the eight days was similar in parents of
children with (74.61 ± 38.14 min) and without sleep problems (77.67 ± 43.91 min), but it was higher in
fathers (78.89 ± 47.63 min) compared to mothers (74.92 ± 37.51 min).
2.4. Relationships between Mood and Sleep in Children and Parents
In order to explore the relationship between mood (before and after nocturnal sleep), sleep
quality and sleep duration, partial correlation analysis (one-tail) controlling for age of children and
sleep condition (children with/without sleep problems) was conducted between mood (before and
after sleep) and sleep variables, independently in children, mothers and fathers. Results on children
(Table 4) showed that positive mood before going to bed was associated with reduced WASO (r =
−0.29, p = 0.01), but no association was found with TST and Sleep Onset Latency (SOL). Results on
parents revealed that in mothers, positive mood before sleep was associated with reduced WASO (r
= −0.27, p = 0.02) and enhanced Sleep Efficiency (SE) (r = 0.38, p < 0.005). The results observed in
fathers showed that positive mood before going to sleep is associated with shorter SOL (r = −0.33, p =
0.01).
Table 4. Age-corrected partial correlations between pre-bed mood of children and sleep diaries'
pattern.
Pre-bed mood
1.00

−0.21 *

SOL

TST
0.04

WASO

−0.21 *

1.00

−0.39 **

TST

0.04

1.00

WASO

−0.29 **

−0.39 **
−0.00

−0.29 **
−0.00
−0.28 **

−0.28 **

1.00

Pre-bed mood
SOL

Note: SOL= sleep onset latency; TST= total sleep time; WASO= wake after sleep onset. * Significant
values at p < 0.05, ** Significant values at p < 0.01, df = 57.

In addition, partial correlation analysis controlling for the effect of age of children and for the
sleep condition showed that in children, longer WASO was associated with worse mood upon
awakening (r = −0.25, p = 0.02). In mothers, higher SE was associated with better mood upon
awakening (r = 0.29, p = 0.01), whereas in fathers longer SOL was associated with worse mood upon
awakening (r = −0.28, p = 0.03).
2.5. Relationships between Sleep Duration and Quality and Perceived Stress in Children and Parents
In order to investigate the relationships between sleep quality and duration in fathers, mothers
and children, partial correlation analysis controlling for age of children was performed (see Table 5).
Clocks & Sleep 2019, 1, 259-272; doi: 10.3390/clockssleep1020022
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Results showed a positive association between SOL of mothers and children (r = 0.29, p = 0.04).
Furthermore, WASO of children was positively associated with WASO of mothers (r = 0.79, p < 0.001)
and fathers (r = 0.43, p < 0.001). In children, longer WASO was also associated with reduced TST (r =
−0.43, p < 0.005) and reduced SE (r = −0.46, p < 0.001) of fathers. Finally, total sleep time of children
positively correlated with total sleep time of mothers (r = 0.31, p = 0.03).
Table 5. Age-corrected partial correlations between sleep diaries' pattern of fathers, mothers and
children.

SOL of
fathers
SOL of
mothers
SOL of
children
WASO
of
fathers
WASO
of
mothers
WASO
of
children
TST of
fathers
TST of
mothers
TST of
children
SEI of
fathers
SEI of
mothers

SOL of
fathers

SOL of
mothers

SOL of
children

WASO
of
fathers

WASO
of
mothers

WASO
of
children

TST of
fathers

TST of
mothers

TST of
children

SEI of
fathers

SEI of
mothers

1.00

0.38

−0.08

0.01

0.30

0.03

−0.11

−0.03

0.28

−0.35 **

−0.40 **

0.38 **

1.00

0.29 *

−0.13

−0.07

−0.14

0.00

0.19

0.05

0.04

−0.17

−0.08

0.29 *

1.00

−0.20

0.04

0.16

0.10

0.00

−0.47 **

0.22

0.02

0.18

−0.13

−0.20

1.00

0.47 **

0.43 **

−0.48 **

−0.11

0.22

−0.62 **

−0.13

0.30 *

−0.07

0.04

0.47 **

1.00

0.79 **

−0.35 **

−0.22

−0.07

−0.51 **

−0.52 **

0.03

−0.14

0.16

0.43 **

0.79 **

1.00

−0.43 **

−0.18

−0.16

−0.46

−0.22

−0.11

0.00

0.10

−0.48 **

−0.35 **

−0.43 **

1.00

0.08

−0.08

0.57 **

−0.03

−0.02

0.19

−0.00

−0.12

−0.23

−0.18

0.08

1.00

0.31 *

0.11

0.22

0.28 *

0.05

−0.47 **

0.22

−0.07

−0.16

−0.08

0.31 *

1.00

−0.22

−0.03

−0.35 **

0.04

0.22

−0.62 **

−0.51 **

−0.46 **

0.57 **

0.11

−0.22

1.00

0.32 *

−0.40 **

−0.17

0.02

−0.13

−0.52 **

−0.22

−0.03

0.22

−0.03

0.32 *

1.00

Note: SEI = sleep efficiency index; SOL = sleep onset latency; TST = total sleep time; WASO = wake
after sleep onset. * Significant values at p < 0.05, ** Significant values at p < 0.01, df = 37.

Moreover, investigating the relationships between sleep quality, sleep duration and perceived
stress has shown that higher reported stress of mothers was associated with reduced TST (r = −0.34, p
= 0.03).
3. Discussion
The present study focused on sleep patterns in families and associations between mood and
stress in Italian children in early infancy, their mothers and fathers. Infants and toddlers in our
sample had on average shorter sleep duration compared to the sleep times recommended by the
National Sleep Foundation [28]. Furthermore, infants and toddlers presented long sleep onset
latencies (more than 30 min) and longer wake after sleep onset (more than 30 min). The result
obtained may be representative of poor knowledge regarding infant’s and children’s sleep in Italy
and the fears of Italian parents involving leaving the awake child in their bed unattended, as has
been previously documented [29]. Most parents and pediatricians in Italy are unlikely to discourage
the excessive parental presence during the night, and usually do not promote proper sleep hygiene
from early childhood [30,31].
General poor sleep quality was also reflected in the high number of children with sleep
problems (25 out of 65). The main difference between children without sleep problems and children
with sleep problems, as described in sleep diaries, was associated with duration of time awake
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during the night, which was longer in the group with sleep problems. Nevertheless, the groups did
not differ in the duration of sleep onset latency, which was found to be actually relatively long
throughout the sample. This could be due to the fact that the categorization of children into with and
without sleep problems was based on the parents’ perception of children’s sleep problem. Prolonged
wakefulness at night may have been perceived as a stressful event by the parents, and especially by
mothers (as in our sample, the questionnaires for all children were completed by mothers),
compared to prolonged sleep onset latencies. The age of children in our sample ranged from 2 to 36
months, and it is known in literature that in the first three years of life the sleep pattern tends to be
very variable e.g. [2]. For this reason, we controlled for the effect of the age of children by including
it as a covariate in our analyses e.g. [32].
Upon evaluating both parents with respect to sleep quality and duration, results showed that
mothers had worse sleep quality compared to fathers and it was linked to higher levels of stress.
Moreover, parents of children with sleep problems reported worse sleep quality, shorter sleep
duration and higher levels of stress compared to parents of children without sleep problems. Despite
this finding, no significant other differences were found between fathers and mothers of the two
groups. Consistently, fathers had, on average, higher sleep efficiency compared to mothers, and this
was in accordance with previous results [33,34]. These findings could be explained by the fact that in
the majority of families, mothers still have a primary role in taking care of children during the night
and this may be strictly linked with high levels of mental and physical fatigue.
Finally, we evaluated the relationships between mood, stress and sleep in children and parents.
Prior research has indicated that insomnia is highly correlated with depression and anxiety [35] as
well as with an increased risk of developing mood disorders [36]. Nevertheless, little is known about
the relationships between non-pathological mood states and sleep. In their review, Baglioni et al. [32]
concluded that positive affect may predict reduced sleep difficulty, such as shorter sleep onset
latency and longer total sleep time [37–39]. Conversely, greater negative affect predicts longer sleep
onset latency and shorter sleep duration [40,41]. Based on these hypotheses, our study investigated
the relationships between mood (before and after nocturnal sleep) in parents and children and sleep
duration and quality. Results showed that there was a reciprocal relationship between mood and
wakefulness after sleep onset in children. This finding suggests that, in toddlers, mood before going
to bed could influence nocturnal sleep, and that nocturnal sleep of good quality could influence
mood in the morning. Moreover, we found a significant negative correlation between sleep onset
latency and positive mood after nocturnal sleep in fathers, but not in mothers, and a reciprocal
relationship between mood and sleep efficiency in mothers. It is known in the literature that sleep
quality is positively associated with a subsequent change in positive affect, and negatively
associated with a subsequent change in negative affect [42].
Preliminary results were found regarding the relationships between sleep duration and quality
and perceived stress in parents. In fact, results showed a significant correlation between scores in
“Parental Distress” subscale of the Parenting Stress Index and total sleep time of mothers, but no
other significant results were found. Future studies should include questions about perceived stress
before going to bed in order to have more accurate measures of perceived stress during the day and
in order to investigate the association with nocturnal sleep.
This study has several limitations, as initially a relatively small sample was recruited and this
could impact the generalizability of the results. Additionally, in the study, only subjective and
self-reported measures were used and this could create a bias in the results. It would be interesting
for future research to use physiological and objective measures such as actigraphy or
polysomnography to assess sleep patterns. Another limitation of this study is that the mood
assessment was carried out exclusively with the use of diaries. In future studies it could be useful to
add more detailed questions about mood before and after sleep, and additionally to assess arousal
with certain physiological measures, e.g. skin conductance and heart rate. Furthermore, despite
having a general measure of self-reported perceived stress, it could be interesting to assess this
before going to bed in order to obtain a rate of the perceived stress during the day and to analyze
how it influences the subsequent sleep. Finally, this study is a preliminary study, in which
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descriptive and exploratory analyses were performed, which decreases the impact of findings.
Future studies would involve performing more sophisticated statistical analyses, to assess, for
example, the causality of positive or bad mood and better/worse sleep quality.
4. Materials and Methods
4.1. Participants and Procedure
Following the inclusion criteria, participants were recruited within Italian families with at least
one child aged between 0 to 36 months, without acute or relevant physical or psychological
pathologies. Psychology students of University of Rome Guglielmo Marconi recruited the
participants among families and acquaintances, through advertising in schools, nurseries and
workplaces as a part of their practical curricular exercise.
Families potentially interested in participation were given a detailed explanation of the study
procedure at the first meeting and were asked to sign an informed consent sheet. Firstly, mothers
and fathers were asked to complete a battery of questionnaires (see below). Subsequently, each
family was provided with an eight-day sleep diary, and participants were instructed to complete the
diary within 30 min after final awakening in the morning. They were also asked to follow the same
instructions when completing the child’s sleep diary. Every morning students contacted families to
resolve any doubts or problems that may have occurred during the completion of diaries. At the end
of the eight days, participants returned the material.
All procedures were performed in accordance with the 1964 Helsinki Declaration and its later
amendments, and it was approved by the local ethical committee of the Department of Educational
Sciences of the University of Rome Guglielmo Marconi.
4.2. Instruments
4.2.1. Parenting Stress Index- Short Form (PSI-SF) [27]
The Parenting Stress Index–Short Form is a self-report measure that assesses parenting stress in
parents of children aged 3 months to 10 years. The PSI Short Form is comprised of 36 items divided
in three sub-scales: “Parental Distress”, “Parent–Child Dysfunctional Interaction”, and “Difficult
Child Characteristics”. Parents rated their agreement with each questionnaire item on a five-point
Likert scale from 1 (Strongly Agree) to 5 (Strongly Disagree).
4.2.2. Insomnia Severity Index (ISI) [22,43]
The Italian version of the ISI [44] was used to obtain a parametric measure of insomnia severity
in parents. Answers were provided on a five-point Likert scale, and summing up the results of the
respective seven items, ranging from 0 to 28, a total score of insomnia severity during the preceding
two weeks could be obtained. The total score is interpreted as follows: clinically irrelevant insomnia
(0–7); subthreshold insomnia (8–14); moderate insomnia (15–21); and severe insomnia (22–28).
4.2.3. Questionnaire Concerning Sociodemographic Information
Parents were asked to complete a specifically created questionnaire that investigated age, work
position and work satisfaction (from 0 = at all, to 4 = a lot), retrospective sleep quality before and
after the birth of the child (from 0 = bad to 4 = good), and family organization (presence of baby
sitter, grandparents and level of satisfaction concerning the issue). Additionally, information about
present and past psychopathologies and insomnia were requested.

4.2.4. Sleep Disturbance Scale for Children (SDSC) [23]
This questionnaire is composed of three parts. The first part assessed the medical history of the
child from birth. The second part included questions concerning child’s sleep habits and sleep
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disorders. In order to investigate the presence of sleep disorders, parents were asked to answer
questions such as “Does your child take more than 30 min to fall asleep?”; “Does your child wake up
more than two times during the night?”, with three possible answers: 0 = 1 time a week, 1 = 2–4 times
a week, and 2 = 5 or more times a week. The last part assessed the presence of sleep disorders in the
family, investigating history and type of sleep disorders in the family members. All questions
referred to the past 6 months of the child’s life.
4.2.5. Brief Infant Sleep Questionnaire (BISQ) [24]
The BISQ is a brief, nine-item, multiple choice scale. This questionnaire included specific
questions regarding habitual sleep pattern, e.g., the amount of diurnal and nocturnal sleep, sleep
onset latency and wake after sleep onset. Additionally, parents were asked to answer questions
concerning sleeping arrangements, bedtime rituals and other parental interventions. The scale
included questions such as “How does your child fall asleep?”, where the possible answers were:
“alone in his/her bed”, “during breastfeeding”, “in bed with parents”, “while he/she is being
cradled”.
4.2.6. Sleep Diary
Infants’ and parents’ sleep was assessed by sleep diaries for eight consecutive days. The
parents’ diary was consistent with the consensus sleep diary [45]. Each morning, mothers and
fathers were asked to rate their mood before going to bed on a scale ranging from 0 = very bad to 4 =
very good; time of going to bed; time of falling asleep; sleep onset latency; number and duration of
nocturnal awakenings; time of waking up and time of getting out of bed. The parents were also
asked to rate their mood at the awakening time from 0 = very bad to 4 = very good.
Additionally, parents were instructed to complete an eight-day sleep diary for their child. Parents
were instructed to report child’s time of going to bed; if the child was awake or already sleeping at
that time; mood of the child before going to bed from 0 = very bad to 4 = very good; time of falling
asleep; sleep onset latency; any infant night waking of which they were aware and its length; waking
up time and child’s mood at the awakening time from 0 = very bad to 4 = very good.
From the information reported in diaries, it is possible to derive total sleep time (TST), sleep
onset latency (SOL) and wakefulness after sleep onset (WASO) of parents and children as well as
total time in bed (TBT) and sleep efficiency (SE, as TST/TBT*100) of parents. The sleep diary is
considered the gold standard among subjective measures of sleep [46].
4.3. Statistical Analysis
Using the data extracted from sleep diaries of parents and children, the following sleep indices
were calculated: SOL, WASO, TST, TBT, and SE. Variability in sleep parameters was calculated as
the mean absolute consecutive difference. As an example for three nights, if SOL was 30, 20 and 10
min, sleep variability was calculated as 30–20 = 10, 20–10 = 10, with a mean variability of 10 min.
Sleep parameters and mood before and after nocturnal sleep of parents and children were averaged
over the eight nights of the study and then analyzed. Data of all 65 families could be included
because there were at most three unanswered questionnaire items per family, and these were all
items irrelevant for calculating sleep parameters or scoring.
All statistical analyses were performed using SPSS software, version 25.0 (SPSS Inc, Chicago,
IL). Descriptive and frequency analyses on sociodemographic questionnaire and on BISQ [24] were
performed to analyze sample’s characteristics, children’s habitual sleep pattern and parental
involvement. Based on the information acquired from BISQ [24] and SDSC [23], where parents
answered questions concerning their child’s sleep habits and problems, and following pediatric
insomnia criteria [25,26], the sample was split into two different groups of children: children with
sleep problems and children without sleep problems. Specifically, the criteria for children with sleep
problems were:
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-

Sleep onset protodyssomnia (SOP) was defined by sleep onset latency of more than 30 min for
five or more times per week (parents had to answer “5 or more times a week” in item: “Your
child takes more than 30 min to fall asleep” of the SDSC ) and the presence of one of the
parents to fall asleep (parents had to report that the presence of one of the parents was
required for the child to fall asleep in item: “How does your child fall asleep?” of the BISQ).
- Night waking protodyssomnia (NWP) was defined by two or more awakenings during the
night for five or more times per week (Parents had to answer “5 or more times a week” in
item: "Your child wakes up more than 2 times during the night” of the BISQ).
- Mixed insomnia (Mixed I) was defined by presence of both SOP and NWP.
- Shortened Total Sleep time (STS) was defined by total sleep duration of the child in 24 hours
span reported as below the sleep duration recommended by the National Sleep Foundation
[28].
The sample included four children with NWP, 10 children with SOP, seven children with Mixed
I, four children with STS and 40 good sleepers. On this basis a division into two groups consisting of
40 children without sleep problems and 25 children with sleep problems was carried out. Before
proceeding with the analyses, we checked for the assumptions using SPSS software (P-P plot;
skewness, kurtosis and Levene’s test).
Descriptive analyses were performed in order to investigate differences in two groups of
children and diary-based sleep patterns (TST, SOL and WASO), for children’s group and age.
Moreover, multivariate analysis of variance using age of children as covariate (MANCOVA) was
conducted in order to investigate significant differences in diary-based sleep patterns between the
two groups of children.
Multivariate factorial analysis of variance 2 × 2 parent (mother vs. father) * sleep condition
(Children with/without sleep problems) was performed in order to investigate differences in sleep
quality and duration (using sleep parameters acquired from sleep diaries) between mothers and
fathers of children with and without sleep problems, controlling for the effect of age of children.
Furthermore, in order to explore the relationships between mood (before and after nocturnal sleep),
quality and duration of sleep and perceived stress in parents and children, partial correlations
analyses controlling for the effect of age of children and the sleep condition (children with or
without sleep problems) were performed independently in children and parents.
5. Conclusions
These preliminary results suggest a close link between mood and stress on one side and sleep
quality on the other side in all family members (e.g. child, mother, and father). Longitudinal studies
should be conducted to clarify whether this link is bidirectional or one variable is predictive of the
other. As expected, child’s sleep patterns influence parents’, and particularly mothers’, sleep
patterns. Differences in psychophysiological health parameters between mothers and fathers of
infants and toddlers have been poorly investigated. There is an utmost need of increasing research
on maternal’s health to guide new clinical paradigms.
Author contributions: V.B., C.B., P.D.B. Conceptualization, V.B., C.B., B.F.; C.L., P.D.B., F.M., D.R.
Methodology, V.B., A.B., B.F.; Formal Analysis, V.B. Writing—Original Draft Preparation, V.B., C.B., A.B., B.F.,
A.F.J.; Writing—Review & Editing, P.D.B., C.B., F.M., C.L., D.R. Visualization and supervision
Acknowledgments: We thank students of University of Rome Guglielmo Marconi for their help with data
collection and organization.
Funding: This research received no external funding.
Conflicts of Interest: The authors declare no conflict of interest

Abbreviations
ISI Insomnia Severity Index
BISQ Brief Infant Sleep Questionnaire
SDSC Sleep Disturbance Scale for Children
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SOP Sleep Onset Protodyssomnia
SNW Sleep Maintenance Protodyssomnia
STS Short Total Sleep
TST Total Sleep Time
TBT Total Bed Time
SE Sleep Efficiency
SOL Sleep onset latency
WASO Wake after sleep onset
References
1.
2.
3.
4.
5.
6.

7.
8.
9.
10.

11.
12.
13.
14.
15.
16.
17.

18.
19.
20.

Davis, K.F.; Parker, K.P.; Montgomery, G.L. Sleep in infants and young children: Part one: Normal sleep. J.
Pediatr. Health Care 2004, 18, 65–71.
Sheldon, S.H. Sleep in infants and children. In Lee-Chiong, T.; Sateia, M.J.; Carskadon, M.A. editors. Sleep
Med. 2002, 99–103.
Iglowstein, I.; Jenni, O.G.; Molinari, L.; Largo, R.H. Sleep duration from infancy to adolescence: Reference
values and generational trends. Pediatrics 2003, 111, 302–307.
Touchette, E.; Petit, D.; Paquet, J.; Boivin, M.; Japel, C.; Tremblay, R.E.; Montplaisir, J.Y. Factors associated
with fragmented sleep at night across early childhood. Arch. Pediatr. Adolesc. Med. 2005, 159, 242–249.
Anders, T.F.; Keener, M. Developmental course of nighttime sleep-wake patterns in full-term and
premature infants during the first year of life. Sleep 1985, 8, 173–192.
Burnham, M.M.; Goodlin-Jones, B.L.; Gaylor, E.E.; Anders, T.F. Nighttime sleep–wake patterns and
self-soothing from birth to one year of age: A longitudinal intervention study. J. Child. Psychol. Psychiatry
2002, 43, 713–725.
Sadeh, A.; Tikotzky, L.; Scher, A. Parenting and infant sleep. Sleep Med. Rev. 2010, 14, 89–96.
Galland, B.C.; Taylor, B.J.; Elder, D.E.; Herbison, P. Normal sleep patterns in infants and children: A
systematic review of observational studies. Sleep Med. Rev. 2012, 16, 213–222.
DeLeon, C.W.; Karraker, K.H. Intrinsic and extrinsic factors associated with night waking in 9-month-old
infants. Infant Behav. Dev. 2007, 30, 596–605.
Anuntaseree, W.; Mo-Suwan, L.; Vasiknanonte, P.; Kuasirikul, S.; Ma-a-Lee, A.; Choprapawan, C. Night
waking in Thai infants at 3 months of age: Association between parental practices and infant sleep. Sleep
Med. 2008, 9, 564–571.
Miller, A.L.; Seifer, R.; Crossin, R.; Lebourgeois, M.K. Toddler’s self-regulation strategies in a challenge
context are nap-dependent. J. Sleep Res. 2015, 24, 279–287.
Hysing, M.; Siversten, B.; Garthus-Niegel, S.; Eberhard-Gran, M. Pediatric sleep problems and
social-emotional problems. A population-based study. Infant Behav. Dev. 2015, 42, 111–118.
Sadeh, A.; Gruber, R.; Raviv, A. Sleep, neurobehavioral functioning, and behavior problems in school-age
children. Child Dev. 2002, 73, 405–417.
Montgomery-Downs, H.E.; Insana, S.P.; Clegg-Kraynok, M.M.; Mancini, L.M. Normative longitudinal
maternal sleep: The first 4 postpartum months. Am. J. Obstet. Gynecol. 2010, 203, 465.e1–465.e7.
Nishihara, K.; Horiuchi, S. Changes in sleep patterns of young women from late pregnancy to postpartum:
Relationships to their infants’ movements. Percept. Mot. Skills 1998, 87, 1043–1056.
Mindell, J.A.; Sadeh, A.; Kwon, R.; Goh, D.Y. Cross-cultural comparison of maternal sleep. Sleep 2013, 36,
1699–1706.
Hughes, A.; Gallagher, S.; Hannigan, A. A cluster analysis of reported sleeping patterns of 9-month old
infants and the association with maternal health: Results from a population based cohort study. Matern
Child Health J. 2015, 19, 1881–1889.
Martin, J.; Hiscock, H.; Hardy, P.; Davey, B.; Wake, M. Adverse associations of infant and child sleep
problems and parent health: An Australian population study. Pediatrics 2007, 119, 947–955.
Cook, F.; Giallo, R.; Petrovic, Z.; Coe, A.; Seymour, M.; Cann, W.; Hiscock, H. Depression and anger in
fathers of unsettled infants: A community cohort study. J. Paediatr. Child Health 2017, 53, 131–135.
Hall, W.A.; Hutton, E.; Brant, R.F.; Collet, J.P.; Gregg, K.; Saunders, R.; Ipsiroglu, O.; Gagni, A.; Triolet, K.;
Tse, L.; et al. A randomized controlled trial of an intervention for infants’ behavioral sleep problems. BMC
Paediatr. 2015, 15, 181.

Clocks & Sleep 2019, 1, 22

21.
22.
23.

24.
25.
26.
27.
28.

29.

30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.

43.
44.

271

Bugental, D.B., Johnston, C. Parental and child cognitions in the context of the family. Annu. Rev. Psychol.,
2000, 51, 315–344.
Morin, M.C. Insomnia: Psychological assessment and management. New York: Guilford Press: New York, NY,
USA, 1993.
Bruni, O.; Ottaviano, S.; Guidetti, V.; Romoli, M.; Innocenzi, M.; Cortesi, F.; Giannotti, F. The Sleep
Disturbance Scale for Children (SDSC) Construction and validation of an instrument to evaluate sleep
disturbances in childhood and adolescence. J. Sleep Res. 1996, 5, 251–261.
Sadeh, A. A brief screening questionnaire for infant sleep problems: Validation and findings for an
Internet sample. Pediatrics 2004, 113, e570–e577.
Sateia, M.J. International classification of sleep disorders. Chest 2014, 146, 1387–1394.
Gaylor, E.E.; Goodlin-Jones, B.L.; Anders, T.F. Classification of young children’s sleep problems: A pilot
study. J. Am. Acad. Child Adolesc. Psychiatry 2001, 40, 61–67.
Abidin, R.R. Parenting Stress Index; Psychological Assessment Resources: Odessa, FL, USA, 1990.
Hirshkowitz, M.; Whiton, K.; Albert, S.M.; Alessi, C.; Bruni, O.; DonCarlos, L.; Hazen, N.; Herman, J.;
Adams Hillard, P.J.; Katz, E.S.; et al. National Sleep Foundation’s updated sleep duration
recommendations. Sleep Health 2015, 1, 233–243.
Wolf, A.W.; Lozoff, B.; Latz, S.; Paludetto, R. Parental theories in the management of young children’s
sleep in Japan, Italy, and the United States. In Parents’ Cultural Belief Systems: Their Origins, Expressions, and
Consequences; Harkness, S., Super C.M., Eds.; Guilford Press: New York, NY, USA, 1996; pp. 364–384.
Giannotti, F.; Cortesi, F.; Sebastiani, T.; Vagnoni, C. Sleeping habits in Italian children adolescents. Sleep
Biol. Rhythms 2005, 3, 15–21.
Mindell, J.A.; Telofski, L.S.; Wiegand, B.; Kurtz, E.S. A nightly bedtime routine: Impact on sleep in young
children and maternal mood. Sleep 2009, 32, 599–606.
Mindell, J.A.; Li, A.M.; Sadeh, A.; Kwon, R.; Goh, D.Y. Bedtime routines for young children: A
dose-dependent association with sleep outcomes. Sleep 2015, 38, 717–722.
Coo, S.; Milgrom, J.; Trinder, J. Mood and objective and subjective measures of sleep during late
pregnancy and the postpartum period. Behav. Sleep Med. 2014, 12, 317–330.
Insana, S.P.; Montgomery-Downs, H.E. Sleep and sleepiness among first time postpartum parents: A field
and laboratory based multimethod assessment. Dev. Psychobiol. 2013, 55, 361–372.
Taylor, D.J.; Lichstein, K.L.; Durrence, H.H.; Reidel, B.W.; Bush, A.J. Epidemiology of insomnia,
depression, and anxiety. Sleep 2005, 28, 1457–1464.
Baglioni, C.; Battagliese, G.; Feige, B.; Spiegelhalder, K.; Nissen, C.; Voderholzer, U.; Lombardo, C.;
Riemann, D. Insomnia as a predictor of depression: A meta-analytic evaluation of longitudinal
epidemiological studies. J. Affect. Disord. 2011, 135, 10–19.
Baglioni, C.; Spiegelhalder, K.; Lombardo, C.; Riemann, D. Sleep and emotions: A focus on insomnia. Sleep
Med. Rev. 2010, 14, 227–238.
Galambos, N.L.; Dalton, A.L.; Maggs, J.L. Losing sleep over it: Daily variation in sleep quantity and
quality in Canadian students’ first semester of university. J. Res. Adol. 2009, 19, 741–761.
Steptoe, A.; O’Donnell, K.; Marmot, M.; Wardle, J. Positive affect, psychological well-being, and good
sleep. J. Psychosom. Res. 2008, 64, 409–415.
Grano, N.; Vahtera, J.; Virtanen, M.; Keltikangas-Jarvinen, L.; Kivimaki, M. Association of hostility with
sleep duration and sleep disturbances in an employee population. Int. J. Behav. Med. 2008, 15, 73–80.
Ireland, J.L.; Culpin, V. The relationship between sleeping problems and aggression, anger, and
impulsivity in a population of juvenile and young offenders. J. Adolesc. Health 2006, 38, 649–655.
Bouwmans, M.E.; Bos, E.H.; Hoenders, H.R.; Oldehinkel, A.J.; de Jonge, P. Sleep quality predicts positive
and negative affect but not vice versa. An electronic diary study in depressed and healthy individuals. J.
Affect. Dis. 2017, 207, 260–267.
Bastien, C.H.; Vallières, A.; Morin, C.M. Validation of the Insomnia Severity Index as an outcome measure
for insomnia research. Sleep Med. 2001, 2, 297–307.
Battagliese, G.; Lombardo, C. Insomnia Severity Index. In Insonnia Strumenti di valutazione psicologica
(Italian). Coradeschi, D.; Devoto, A. (Eds.); Centro Studi Erickson: Trento, Italy, 2012; pp23–32.

Clocks & Sleep 2019, 1, 22

45.
46.

272

Carney, C.E.; Buysse, D.J.; Ancoli-Israel, S.; Edinger, J.D.; Krystal, A.D.; Lichstein, K.L.; Morin, C.M. The
consensus sleep diary: Standardizing prospective sleep self-monitoring. Sleep 2012, 35, 287–302.
Buysse, D.J.; Ancoli-Israel, S.; Edinger, J.D.; Lichstein, K.L.; Morin, C.M. Recommendations for a standard
research assessment of insomnia. Sleep 2006, 29, 1155–1173.
© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).

