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Abstract
Recent literature has shown that sleep patterns are shaped during the first years of life, playing a relevant role in children’s
functioning. We focused on comparing sleep patterns in infants and toddlers in Spain before and during COVID-19 home
confinement to assess the immediate impact on sleep patterns. We compared data from two cross-sectional surveys from
parents of 1658 children three to 36 months of age from Spain. One conducted before COVID-19 (2017-2018, n=1380) and
another during COVID-19 pandemic (March—May of 2020, n=254). We used an internet self-administrated questionnaire
using the Brief Infant Sleep Questionnaire (BISQ) criteria in both surveys. During confinement, infants and toddlers went to
sleep later (median bedtime 21:30 before confinement vs. 21:36 during confinement (p =0.004)). More infants and toddlers
showed longer sleep latencies (> 30 min) during confinement median 33.9% versus 12.3% (p <0.001). Based on the recom-
mended BISQ criteria, we observed an increase in poor sleepers meeting at least one criterion of inadequate patterns during
confinement (p < 0.001). Parental perception of a child’s sleep as problematics were 39.4% and 44.1% (adjusted p =0.363)
before and under lockdown, respectively.

Conclusion: Home confinement generally affected infant’s and toddler’s sleep patterns negatively; however, parents did
not report worse perception of sleep quality of their children. Follow-up studies can help understand the potential long-term
effects of the COVID-19 pandemic on sleep patterns.

What is Known:

o Adequate sleep patterns in infants and toddlers are relevant as they are linked to proper and long-term social-emotional development as well
as adequate daytime functioning.

® Regarding sleep patterns in paediatrics during the COVID pandemic, recent literature has described an increase in total daily sleep time
as well as more exposure to screens in children and adolescents, providing evidence of immediate collateral consequences of the COVID-19
outbreak.

What is New:

e Comparing sleep patterns in two samples of infants and toddlers in Spain before and during COVID-confinement, we found later bedtimes as
well as a significant increase in infants’ and toddlers’ sleep latency by >30 min during confinement.

o Parental self-reported questionnaire during COVID-19 home confinement reported an overall worsening of their children’s sleep based on
the BISQ criteria.
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Introduction

Sleep patterns change rapidly across the earliest years of life
and play an important role in children’s daytime function-
ing. There is a growing interest in determining those fac-
tors influencing children’s sleep development (both intrinsic
(i.e., child characteristics) and extrinsic (i.e., environmental
input)) [1, 2]. Children sleep patterns might rapidly take a
turn-over in light of external factors such the current public
health pandemic due to COVID-19 outbreak. On March 14,
2020, in response to the first wave outbreak, the Spanish
Government imposed one of the most stringent lockdowns
in Europe (BOE-A-2020-3692 https://www.boe.es/eli/es/rd/
2020/03/14/463) especially for children, as an emergency
measure to prevent further spreading of the infection. After
6 weeks of strict home confinement, Spanish minors were
permitted to leave the house for one hour within allotted
time slots and half-mile radius. This sudden unexpected cir-
cumstance meant having to adapt to a new reality for both
adults and children. Previous literature has found that during
non-school period, children tend to be physically less active,
have longer screen time, irregular sleep patterns, and less
adequate diets, resulting in weight gain and a loss of cardi-
orespiratory fitness [3, 4].

In these recent past months, there is growing evidence
being published about the impact of this pandemic on
children’s health, sleep patterns and psychological devel-
opment. A meta-analysis on the psychological and behav-
ioural impact of home confinement and quarantine measures
during COVID-19 pandemic in 22.996 children/adolescents
from diverse European countries, Asian countries, and South
America showed that 79.4% of children were affected nega-
tively by the pandemic and quarantine; at least 21.3% of
them had a sleep disturbance [5]. A cross-sectional study
carried out during the quarantine on 1143 Spanish and Ital-
ian parents of children aged three to 18 years old found that
85.7% of the parents perceived changes in their children’s
emotional state and behaviours. The most frequent symp-
toms were difficulty concentrating (76.6%), boredom (52%),
irritability (39%), restlessness (38.8%), nervousness (38%),
feelings of loneliness (31.3%), uneasiness (30.4%), and wor-
ries (30.1%). Spanish parents reported more symptoms than
Italians ones [6].

When analyzing preschoolers’ sleep patterns during
home confinement, a recent cross-sectional study [7] on
412 infants and toddlers 0-35 months from several mainly
European countries described an acute decrease in sleep
quality. At follow-up (1 and 2 months later), this effect
rebounded to the level reported for the period before the
home confinement. Caregiver’s stress level was also iden-
tified as a substantial risk factor determining lower sleep
quality [7]. Another study based in China [8] evaluated
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1619 preschoolers (aged 4—6 years) sleep patterns based
on the completed the Children’s Sleep Habit Question-
naire (CSHQ), comparing the findings to a similar sam-
ple recruited in 2018. Confined preschoolers showed later
bedtimes and wake times, longer nocturnal and shorter nap
sleep durations, comparable 24-h sleep duration, and fewer
caregiver-reported sleep disturbances [8]. Another study
carried out in Japan [9] compared cross-sectional data from
online surveys describing the sleep behaviour of infants and
caregivers in two time slots (before and during the COVID-
19 pandemic) finding no significant differences in wake-up
times, bedtimes, or nocturnal sleep times (p=0.613). How-
ever, confined infants showed a decrease in total sleep time
and media use increased significantly [9].

The aim of this work is to compare two similar samples
of infant and toddlers in Spain three to 36 months of age
(before and during COVID-19 confinement) in order to iden-
tify possible sleep pattern changes related to the COVID-19
confinement. We hypothesize to find a negative impact on
infants and toddlers sleep patterns during the COVID-19
confinement.

Methods

We analyzed a repeated cross-sectional survey of parents
who reported having a healthy infant/toddler between 3 and
36 months of age in Spain. One conducted before COVID-
19 confinement (2017-2018) [10] and another conducted
during the strict home confinement of the first wave of
COVID-19 (March—May of 2020). We used an internet
self-administrated questionnaire assessing sleep patterns
using the Spanish validated Brief Infant Sleep Question-
naire (BISQ) criteria [11, 12] in both surveys. The BISQ
comprises 14 items: 4 on the demographic characteristics
of the child and 10 on sleep habits. There are 4 multiple-
choice single-answer questions and 6 open-ended questions
about the timing and duration of sleep. This questionnaire
has been described as a robust instrument of proven reliabil-
ity and validity, easy to use and brief, and thus adequate as
a screening tool [13, 14].The sample recruitment, the inclu-
sion, and exclusion criteria as well as the variables meas-
ured and analyses carried out mirrored our previous study in
order to be able to perform adequate comparisons between
both our samples [10].

Participants

We compared 1634 infants and toddlers recruited in two
different stages (1380 before confinement (February 2017 to
February 2018) and 254 during confinement (March—May
2020). Both samples included healthy Spanish children
between ages 3 to 36 months. Data were collected from a
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digital online questionnaire available within a free-access
website. Parents were invited to participate either during
their child’s paediatric follow-up visit at Hospital Univer-
sitari General de Catalunya or through online free access
forums about parenting topics.

Measures

Parents completed a self-reported 47 item online question-
naire, which included the Spanish validated Brief Infant
Sleep Questionnaire (BISQ-E) [12] (based on the BISQ [11].
Other items included in the questionnaire were demographic
data and general family habits; however, this complementary
data was not used in the current study analysis.

In order to understand developmental patterns and resem-
bling the original BISQ methodology [11], children were
grouped in five age ranges as initially done in the BISQ
validation. Group 1 was ages 3 to 6 months; group 2, ages 7
to 12 months; group 3, ages 13 to 18 months; group 4, ages
19 to 24 months; and group 5, ages 25 to 36 months.

Based on the BISQ criteria established for clinically
classifying poor sleepers [11] (more than three awakenings
a night, nocturnal awakenings longer than 1 h and, a total
sleep time in the 24-h period of less than 9 h), where any
of these indications in a child suggests the need for further
follow-up, we used this same criterion for defining prob-
lematic sleep behaviour. Parental perception of sleep quality

was also included in the analysis as a variable present in the
original BISQ [11].

Procedure

The Institutional Ethics Review Board at General Univer-
sity of Catalunya Hospital and Catalonia International Uni-
versity, Barcelona, approved this study. All users provided
consent to the inclusion of their data in the present research
study and were able to decline participation at all times. The
researchers provided users with contact information should
they have any questions, concerns, or desire to withdraw
consent. Data from second cross-sectional sample were col-
lected from April 2020 to June 2020.

For this study, a self-registered website domain was cre-
ated called www.epison.es where the questionnaire was
uploaded and encrypted. The completion of the question-
naire was voluntary, and parents were not offered any com-
pensation for their participation. Inclusion criteria were par-
ents with infants and toddlers from 3 to 36 months of age
residing in Spain. Exclusion criteria were limited to literacy
in Spanish language.

Analyses

The variables were described with frequency and percentage
for the qualitative variables, the mean and standard deviation

Table 1 Demographics among

: Before confinement During confinement p-value
both samples (before and during n=1380 n=254
confinement sample)
% %

Child’s sex 0.960*
Male 52.0 52.4
Female 48.0 47.6

Child’s age months (mean) 19.2 (9.3) 18.8 (9.9) 0.551%**

0.100*

3-6 11.1 13.8
7-12 17.3 20.4
13-18 17.9 17.3
19-24 21.4 14.6
25-36 322 33.9

Respondent’s education: <0.001*
University degree 64.0 71.5
High school degree 254 15.0
Primary education 10.6 7.5

Respondent’s age months (mean) 34.6 (4.6) 354 4.4) 0.008**

<0.001*

<25 1.5 10.2
25-35 57.0 445
>35 415 453

*Chi-square test
**Mann Whitney test
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for the quantitative normal-distributed variables, and median
and interquartile range for the quantitative not normally dis-
tributed variables.

To compare two groups (before and during confinement,
for example), a prevalence ratio was calculated for qualita-
tive variables, with their confidence interval and p-value.
Mann—Whitney test was performed for quantitative not nor-
mally distributed variables.

The confidence intervals were calculated with a level of
confidence of 95%. The tests were considered significant when
the p-value was under 0.05. The normality was tested with the
Shapiro—Wilk test (1 < 50) and the Kolmogorov—Smirnov test.
(n>50). All the analyses were performed with R Statistical
Software version 3.5.1 for MAC.

Results

Both samples of infants and toddlers were distributed
regarding age in months as following: infants and toddlers
age 3—-6 months 13.8%, 7-12 months 20.4%, 13—18 months
17.3%, 19-24 months 14.6%, and 25-36 months 33.9%. Fur-
ther data on demographics are presented in Table 1.

Table 2 compares sleep patterns and ecology before
and during confinement. We found that during confine-
ment, infants and toddlers went to sleep later than similar
population under no confinement: median bedtime 21:30
(IQR 21-22) before confinement vs. 21:36 bedtime (IQR
21-22:30) during confinement (p =0.004). This finding

was also significant when considering the youngest infant
group (3—6 months of age) with median bedtime 21:24
(IQR 20:48.8-22:18) before confinement vs. median bed-
time 22:00 (IQR 21:30-23) during confinement (p=0.017))
and the oldest toddler group (25-36 months of age) (median
bedtime 21:36 (IQR 21:18-22:06) before confinement vs.
median bedtime 22:00 (IQR 21:30-22:36) during con-
finement (p <0.001) (see Supplementary tables: Table A.
Bedtime). Regarding total sleep time in a 24-h period, we
found a tendency for less total sleep time during confinement
(12.0 h (IQR 11.0-13.0) before confinement vs. 12.0 h (IQR
11.0-12.7) during confinement) however non statistically
significant (p =0.078).

In Table 2, prevalence of infants and toddlers present-
ing with the criteria used in the original BISQ to define
poor sleepers are presented [11] (total sleep time <9 h,>3
night awakenings, duration of awakenings> 1 h) as well
as sleep onset latency longer than 30 min both before and
during COVID-19 confinement. Results were adjusted for
age distribution of our sample, sex, and parental level of
education. We found more infants and toddlers presenting
with a sleep latency longer than 30 min during confinement
(p<0.001). However, we found a decrease in infants and
toddlers presenting with longer than 1 h nocturnal awaken-
ings: 16.7% (IQR 14.8-18.8) before confinement vs. 9.8%
(IQR 6.47-14.18) during confinement (p=0.011).

Based on the mentioned BISQ criteria for classifying
inadequate sleep patterns, we categorised both samples of
infants and toddlers in three groups; (i) none, (ii) one of

Table 2 Comparison on sleep patterns and ecology among both samples (before and during confinement)

Before confinement (n=1380)  During confinement (n=254) comparison
Median IQR Median IQR p-value**
Bedtime 21:30 (21:00, 22:00) 21:36 (21.00, 22:30) 0.004
% C195% % CI95% PR* 95%CI PR p-value
Total sleep time <9 h**** 2.3 (1.59, 3.26) 2.8 (1.11,5.59) 1.03 (0.39, 2.34) 0.950
>3 night awakenings 15.7 (13.84, 17.75) 12.6 (8.78,17.32) 0.77 (0.51, 1.09) 0.153
Duration of awakenings>1 h 16.7 (14.80, 18.81) 9.8 (6.47, 14.18) 0.57 (0.36, 0.86) 0.011
Sleep onset latency > 30 min 12.3 (10.63, 14.17) 33.9 (28.06, 40.04) 2.81 (2.13,3.67) <0.001
“Inadequate” sleep patterns***:
0 items 65.3 (62.71, 67.80) 52.4 (46.02, 58.64) 0.81 (0.67, 0.98) 0.029
1 items 25.0 (22.73, 27.37) 37.8 (31.81,44.07) 1.49 (1.17, 1.88) <0.001
>2 items 9.7 (8.20, 11.39) 9.8 (6.47, 14.18) 0.95 (0.59, 1.47) 0.844
Parental perception of a child’s sleep problem:
A small problem 214 (19.24, 23.63) 24.0 (18.89, 29.75) 1.10 (0.82, 1.45) 0.525
A very serious problem 18.1 (16.12, 20.25) 20.0 (15.33,25.54) 1.11 (0.81, 1.51) 0.502
A small+a very serious 394 (36.90, 42.13) 44.1 (37.89, 50.34) 1.10 (0.89, 1.35) 0.363

“PR: prevalence ratio adjusted to sex, age of the child, relationship with the respondent, tobacco use, education, and sex of the respondent

“*Mann-Whitney test
“** According to BISQ criteria

“**One missing data for total sleep time
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the poor sleeper BISQ criteria, and (iii) two or more poor
sleeper BISQ criteria. We observed a statistically significant
increase in infants and toddlers showing criteria for classify-
ing poor sleepers during confinement (p < 0.001). Therefore,
during COVID-19 home confinement, infants and toddlers
showed longer sleep latency, later bedtime, and more criteria
for classifying poor sleepers as defined in the original BISQ
(more than three awakenings a night, nocturnal awakenings
longer than 1 h and, a total sleep time of less than 9 h [11].

In Table 2, we also compare parental perception of the
child’s sleep problem before confinement and during con-
finement. A trend of increasing parental perception of a
child’s sleep as problematic was observed (39.4% of parents
referring their child had a sleep problem before confinement
vs. 44.1% of parents during confinement) however not sta-
tistically significant (adjusted p=0.363).

In the supplementary tables, the main variables regarding
sleep patterns (sleep time, bedtime, number and duration
of nocturnal wakefulness, short sleep time, sleep latency,
and parental perception) were presented adjusted for sex and
age of child, level of education, age of the respondent, and
parental perception of sleep difficulty.

Regarding sleep onset latency > 30 min, we found sta-
tistically significant differences in both samples globally
(12.3% of infants and toddlers presenting a sleep onset
latency > 30 min before confinement vs. 33.8% during con-
finement (p <0.001). This difference was also found when
comparing both sexes, all age groups and among parents
with a university degree (10.6% before confinement vs.
38.7% during confinement (p <0.001) (see supplementary
tables: Table E: Sleep onset latency > 30 min).

We found no statistically significant differences in day-
time napping (p-value =0.090). In both samples before con-
finement and during confinement, daytime napping lasted a
median of 2 h, the same first quartile (1 h 30 min) and just
15 min of difference in the third quartile (3 h before home
confinement and 2 h 45 min during confinement).

Discussion

This comparative study on infant and toddler sleep patterns
analyses two different but comparable samples recruited
before and during the COVID-19 pandemic in Spain.

The relevance of studying sleep patterns in early child-
hood relies on the fact that adequate sleep patterns are linked
to proper and long-term social-emotional development. A
previous study found that later bedtimes and less total sleep
across the 24-h period predicted higher internalizing prob-
lem scores (including indices of depression/withdrawal,
general anxiety, separation distress, and inhibition) [15].
Regarding sleep patterns in paediatrics specifically during
the COVID-19 pandemic, interestingly various and relevant

literature has found that changes in sleep patterns are diverse
and no unified change for the worse can actually be expected.
Zreik [16] analyzed in Israel the possible negative implica-
tions for sleep during COVID-19 pandemic for both mothers
and infants and toddlers 6—72 months of age, finding that
about 30% of mothers reported a negative change in child's
sleep quality and a decrease in sleep duration. However,
there were also mothers who reported a positive change in
sleep quality during COVID-19 pandemic [16]. In our study,
we globally found a statistically significantly increase of
infants and toddlers presenting inadequate sleep patterns as
defined in the BISQ [11] during COVID confinement (37%
of infants and toddlers vs. 25% before COVID-19 confine-
ment) (p <0.001).

Regarding adequacy of sleep duration in our sample, and
based on the WHO guidelines for children younger than
5 years as reference [17] (infants younger than 1 year of
age should sleep a minimum of 12 h of total sleep time and
from 1 to 2 years of age a minimum of 11 h), remarkably, in
our research, a quarter of them did not reach this total sleep
time of 12 h (IQR 11-12.7). In a recent study analysing
sleep patterns in Spanish children of relatively comparable
age (0-2 years of age) during home confinement, total sleep
time reported was mean of 10.98 h; (SD=1.8) [18], Another
research based in Spain on sleep patterns during COVID-
19 pandemic analyzing 280 children from O to 4 years of
age described a mean sleep time in infants younger than
1 year of 11.69 h (SD=1.87) and among 1-2 years 11.35 h
(SD=1.74) [19]. Lecuelle [20] found in French preeschool-
ers that during home confinement, the length of nocturnal
sleep increased from 10.3 to 10.9 h, however with no impact
on the total duration of sleep over 24 h.

Difficulties initiating and maintaining sleep increased
in our study, finding that infants and toddlers during con-
finement went to bed slightly later. This fact was especially
substantial in both the youngest infants and the oldest tod-
dlers. Although we do not have evidence for this finding,
a possible explanation for these differences might be that
younger and older infants are more aligned with their par-
ents sleeping routines. For example, a study carried in the
USA comparing the sleep of infants whose mothers were in
home confinement to those whose mothers were working as
usual throughout the COVID-19 pandemic found that those
Infants with confined mothers had later sleep offset times
and longer nighttime sleep durations, compared to infants
of mothers who were working as usual [21].

We also found longer sleep onset latencies (> 30 min)
during COVID-19 confinement, with infants and toddlers
showing more difficulty to fall asleep. Interestingly, however,
prolonged nocturnal awakening of more than 1 h decreased.
We have analysed the possible impact of the passage to
the daylight saving time (March 29, 2020 in Spain) in the
sleep latency duration in our sample, not finding significant
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statistical differences among both samples (PR 0.99 (IC 95%
0.73-1.33, p-value=0.932). Previous literature has already
described similar findings regarding infants and toddlers
with delayed bedtime being significantly associated with
bedtime resistance even when adjusting for total sleep time
[18, 22].

A study examining 3157 preschoolers in Chile found
that during early stages of the pandemic, sleep duration
increased, and sleep quality declined. Toddlers and pre-
schoolers with space to play at home and living in rural areas
experienced an attenuated impact of the pandemic restric-
tions on their physical activity levels, screen time, and sleep
quality [23]. Therefore, home confinement might play a role
in regulating sleep patterns intertwined with other variables
previously described such as sleep light, activity level, social
contact, and psychological well-being [6, 19, 24] as well as
the potential influence of longer screen time exposure in
explaining later bedtimes [8, 19, 24].

Previous literature has also pointed out that low optimism
and parental stress correlates negatively with sleep dura-
tion and parental perception of sleep quality [25]. In our
study, we found that 44% of parents indicated their child had
a sleep problem during COVID-19 confinement, whereas
39% of parents stated sleep difficulties before COVID-19
confinement.

There were some limitations to the present study. Home
confinement in Spain took place between March—May 2020;
however, we recruited our sample from April to June 2020
after receiving approval from our Ethics Committee; there-
fore, a memory bias in this short time span might be taken
into account. Both samples (before confinement and dur-
ing confinement) showed slight differences in some char-
acteristics such as a slightly uneven proportion of toddlers
among 19-24 months of age in both samples (21% before
confinement vs. 14% during confinement (p =0.026)), a
higher proportion of parents with a university degree (64%
before confinement vs. 77% during confinement (p < 0.001)),
and a higher percentage of parents younger than 25 years of
age (1.5% before confinement vs. 10% during confinement
(»<0.001)). This might be probably due to the relatively
smaller sample recruited during confinement. However,
methodologically in both groups, we followed same proce-
dural guidance.

Our sample may have a limited generalizability as par-
ticipants were recruited by convenience sampling and were
mostly living in the region of Catalonia in Spain. Regard-
ing demographical characteristics, sample size limitations
have to be noted. Despite this limitation, the results in this
current research showed statistical significance. Our sample
included an unbalanced proportion of families with higher
education, as can be expected from a primarily internet-
based study. Nevertheless, our findings were consistent
with previous cross-cultural web-based studies [11, 26,
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27], showing similar epidemiological characteristics so we
believe we have obtained similar segments of the population
within our country for purposes of cross-cultural comparison
[11, 27]. For the present research, we based the definition of
sleep difficulties solely on the criteria presented in the BISQ
[11], thus not taking into account other aspects of this com-
plex construct. We used a limited number of sleep variables
to define sleep ecology without taking into account further
variables that have shown to have a predictor value for sleep
quality such as the use of routines, parental stress during
COVID-19 pandemic, and sociodemographic relevant data
such as size of living unit, income, housing location and
space, and remote-working of one or both parents.

The reliance on parental reports in assessing infant sleep
has inherent limitations; however, previous research [13, 28]
has shown a high correlation between parent-reported sleep
duration and actigraphy-recorded sleep duration in young
healthy children. Further, parents with concern about their
child’s sleep may have been more likely to participate, skew-
ing this aspect of our results. Information bias may be an
inherent limitation to web-based surveys. However, the fact
that there was not an interviewer carrying out the question-
naire may have decreased an unacceptability bias (29).

Conclusions

These results suggest that confinement due to COVID-19
pandemic had a significant impact on infants’ and toddler’s
sleep during the initial wave in Spain. In light of these find-
ings, sleep habits need constant consideration along a child’s
development as a changing environment and context such as
the COVID-10 pandemic has shown to have a considerate
impact among a short time span. Follow-up studies focusing
on infant’s and toddler’s sleep patterns might help assess
the potential long-term effects of the COVID-19 pandemic.
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