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Sleep initiation patterns and sleep quality
among toddlers in the southeast of China:
initial study results
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Abstract

Background A large number of psychological consequences including sleep health emerged during the 2019
Coronavirus disease (COVID-19) pandemic. Sleep patterns in toddlers are vulnerable to negative environmental
exposures, however, very few studies on this topic have been published so far.

Objectives In this paper, we aimed to investigate the sleep patterns and associated factors in toddlers from China
confined at home in the context of COVID-19 pandemic.

Methods From April to November 2021, a convenience sample of 493 parents of young children aged (12-35
months) were surveyed from Fuzhou, Sanming, Quanzhou, Nanping, and Longyan cities in the Fujian Province, China.
A cross-sectional survey was conducted via Electronic questionnaires to collect parent and child social-demographic
characteristics. The Brief Infant Sleep Questionnaire (BISQ) was used to collect data on sleep practices, sleep duration
and patterns, as well as the number of nocturnal awaking .

Results The mean age of toddlers was 2.11 years old, and 52.54% (259/493) were males. Among the 493 toddlers’
sleep patterns, 331(67.1%) initiated sleep accompanied by parents, 67(13.6%) slept independently, 59 (12.0%) were
breast fed/bottle fed to initiate sleep, 27 (5.5%) were held and 9 (1.8%) rocked. The clear longitudinal association
between the duration of night-time sleep, the frequency of nighttime awakenings, and various sleep patterns remains
clear (p<0.05). Multiple linear regression analysis indicated that sleep initiation with bottle-feeding/breast-feeding
and rocked significantly increased the frequency of nighttime awakenings and reduced the duration of nighttime
sleep (p<0.05), as held was dramatically only for increasing the number of nighttime awakenings (p < 0.05). Multi-
variate logistic regression analysis demonstrated that toddlers with severe sleep difficulties had a higher probability of
being rocked to initiate sleep (p < 0.05). Conversely, young children with minor sleep problems were more apt to be in
bed alone to initiate sleep (p < 0.05).

Conclusions During the COVID-19 pandemic, most infants and toddlers initiated sleep accompanied by parents
and tend to have electronic media exposure before bedtime. Increased waking at night may be associated with sleep
initiation with breast-feeding/bottle-feeding. Therefore, pediatric practitioners in primary community hospitals should
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pay attention to the education and promotion of sleep hygiene and parenting knowledge of young children to avoid

the formation of poor sleep hygiene habits.

Keywords Sleep initiation pattern;, Sleep Quality,, Brief infant sleep questionnaire;, Toddler,

Introduction

Infancy and early childhood play crucial roles in shap-
ing sleep development and fostering the establishment of
healthy sleep patterns and habits in children. A system-
atic review and meta-analysis showed that the prevalence
of sleep problems for children in mainland China was
37.6% (95% Cl:34.3-40.9%), with 38.9% in preschool-
ers and 33.3% in infants [1]. In 2008, Wang et al. [2]
randomly selected 14,883 children aged 0-5 years from
twelve cities in mainland China in a stratified manner.
Of the objects,12.32% slept in a separate room by them-
selves, 25.30% slept in their own cribs put in parent’s
room, and 62.48% took bed sharing with their parents.
Among the three types of sleep arrangements, there were
no significant difference in sleep duration at night. None-
theless, when contrasted with the other patterns, children
who co-sleep with their parents exhibited lower levels of
autonomy, shorter durations of circadian rhythm sleep,
reduced overall sleep time, and poorer sleep quality.
Moreover, they displayed an increased likelihood of expe-
riencing difficulties in falling asleep, frequent nighttime
awakenings, and instances of bruxism. A stratified clus-
ter random sampling method was used to sample 1,304
healthy full-term children at the age of 0-35 months
from 8 provinces in China from 2012 to 2013, of whom
84.8% were bed-sharing, 13.2% were room-sharing, and
2.0% were the solitary sleep. A general linear regression
analysis showed that bed-sharing was not statistically
significant in predicting any sleep parameter(all p>0.05)
[3]. Bed-sharing is very common in Chinese infants
aged 0-35 months, with a much higher prevalence than
western counterparts. While bed-sharing demonstrates
associations with the age of the infant and the family’s
socioeconomic status, it is not hypothesized to have a
direct effect on sleep outcomes [3]. In 2017, the “Guide-
line for Sleep Hygiene among Children Aged 0-5 Years”
was published in mainland China [4], which has the fol-
lowing recommendations for family sleep parenting
behaviors: Infants should sleep alone in their own cots,
possibly in the same room as their parents, to develop
their ability to fall asleep alone. Place them alone in a cot
to sleep when they are drowsy but not asleep. It is not
advisable to rock or snuggle the baby to sleep, and to sep-
arate feeding from sleeping.

Sleep patterns (the initiate sleep) has a certain impact
on the sleep of infants and toddlers [5]. Liu et al. [6] per-
formed a study in Southern China on 521 infants and
toddlers aged 0—35 months, which revealed that 49.5%
of the toddlers were breastfed/bottle fed to initiate sleep,

31.1% accompanied by their parents to initiated sleep,
11.9% were held/rocked to initiate sleep, and only 7.5%
slept independently. During the COVID-19 pandemic,
China implemented strict lockdown measures, including
lockdowns of outbreak areas, restrictions on population
movement, and traffic controls, effectively controlling the
spread of the epidemic and safeguarding public safety and
health. Liu et al. [7] conducted a study aiming to explore
sleep patterns, sleep disturbances, and associated factors
among Chinese preschoolers who were confined to their
homes during the 2019 Coronavirus disease (COVID-
19) outbreak. The researchers founded that compared to
the 2018 sample, the preschoolers demonstrated changes
in sleep patterns characterized by wake times and later
bedtimes, shorter nap and longer nocturnal sleep dura-
tion, fewer sleep disturbances, and comparable 24-hr
sleep duration reported by caregiver. A cross-sectional
survey conducted in Spain during the COVID-19 pan-
demic (n=254) showed that the proportion of parents
who perceived their children to have problems sleep-
ing was 39.4% and 44.1% (adjusted p=0.363) before and
under lockdown, respectively. The study indicates that
home confinement generally has a negative impact on the
infant’s and toddler’s sleep patterns [8]. Additionally, an
online questionnaire-based study [9] showed that Japa-
nese infants staying at home had significantly decreased
percentage of outdoor play and total sleep time during
the initial phases of the COVID-19 pandemic. Different
forms of public health measures implemented by gov-
ernments worldwide ranged from guidelines on physical
distancing to mandates for individuals to stay at home.
Although these measures are aimed at preventing the
spread of Sars-CoV-2, they also have disrupted individu-
als’ everyday life tremendously and a negative impact on
mental health [10]. Crying/sleeping problems were found
in 13.5% of the infants, and noticeable behavior and emo-
tional problems found in 8.5% of the toddlers. Overall,
similar levels of mental health problems were observed
in infants and toddler compared to pre-pandemic stud-
ies [7]. Nevertheless, there is currently limited evidence
regarding the impact of toddlers’ sleeping patterns or
sleep onset methods on their sleep quality in mainland
China amidst the COVID-19 pandemic.

Early childhood health is a global public health issue
worthy of attention. The long-term impact of the
COVID-19 pandemic on early childhood development
remains unclear. As China remains the largest developing
country, it should actively explore avenues for knowledge
and experience sharing with other countries (developing
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or developed), such as health development cooperation.
In this paper, we investigated the sleep patterns and sleep
hygiene status of toddlers from the southeast of mainland
China confined at home during the period of COVID-
19 pandemic, explored the factors influencing children’s
sleep within this context, in order to provide a theoreti-
cal basis for promoting children’s health and informing
intervention policies.

Methods

Sampling

From April to November 2021, the period of COVID-19
pandemic in the southeast of China, convenience sam-
pling was used to select 544 Chinese origin families with
a toddler age child from several community hospitals in
Longyan, Nanping, Quanzhou, Sanming and Fuzhou cit-
ies in Fujian Province. During the data collection period,
there were the confirmed cases of COVID-19 in the
southeast of China. All parents of infants participating in
the study granted informed consent. Ethical approval for
our study was also obtained from the Scientific Research
Ethics Committee of Fujian Medical University Union
Hospital (2021KY131).

Participants

(1) Inclusion: Healthy toddlers aged 12-35 months
and their parents were included. (2) Exclusion: ® Tod-
dlers with psychobehavioral developmental abnormali-
ties, oncological diseases, rheumatological and immune
diseases, or the use of medications known to cause
sleepiness (e.g., antihistamines, anti-epileptics, and ben-
zodiazepines) were excluded. @ Young children with
developmental, mental, or physical disabilities, or receiv-
ing medications(e.g., antiepileptic drugs, antihistaminic
drugs, glucocorticoids, and melatonin) were excluded, as
well as these factors may affect sleep architecture includ-
ing non-rapid eye movement (NREM) sleep and sleep
cycles of rapid eye movement (REM).

Measures

We interviewed participants face-to-face and collected
all responses digitally. Caregivers completed the Chinese
version of the Brief Infant Sleep Questionnaire (BISQ)
[11, 12] including total sleep time (TST), number and
timing of night wakings, sleep latency, sleep patterns,
and any sleep problems over the past two weeks. The
participants were also required to complete social-demo-
graphic characteristics (gender, age, residence, annual
household income, room-sharing, caregiver education,
parenting style, feeding method, etc.). The reliability
and validity of the BISQ consists of 11 general questions
have been previously verified, which is well for screening
sleep problems for 0- to 3-years-old children. Total 24 h
sleep duration, nighttime sleep, daytime sleep, and sleep
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initiation patterns were chose for sleep variables to assess
sleep quality and quantity in toddlers [13].

Statistical analysis

Data were tested by EpiData dual entry parallel consis-
tency test. SPSS 22.0 software (Statistical Package for
Social Sciences, Inc., Chicago, IL) was performed for
statistical analysis. Excel 2003 was also used for data
sorting and statistical analysis. Measurement data were
expressed as mean standard deviation (SD), and qualita-
tive data of categorical variables were presented as per-
centage and frequencies (%). The Student’s t-test of two
independent samples for the comparison of continuous
variables with normal distribution was used. Chi-square
test was used for classification data. One-way analysis of
variance (ANOVA) analyses was used for in-group evalu-
ation and comparisons between the different groups. A
multiple linear regression analysis was performed to eval-
uate the influence of sleep quality. The influencing factors
of sleep initiation patterns were evaluated by a multivari-
ate logistic regression analysis. All described results were
based on an alpha level of 5%, which was considered sta-
tistically significant.

Results

Among the 544 surveyed families, there were 493
toddlers’ mothers approached and completed ques-
tionnaires, with a response rate of 90.66%. And 25 par-
ticipants reported toddlers’ total sleep time was less
than 4 h, and 16 participants reported toddlers’ total
sleep time was more than 22 h. Based on previous lit-
erature, total sleep time more than 22 h or less than 4 h
were considered extreme or inappropriate data which
was considered that the mothers did not do the ques-
tionnaires carefully or do wrongly, and these question-
naires were invalid. Therefore these were excluded [11].
These excluded data didn’t affect the results. The mean
age of toddlers was 2.11year-old. 52.54% (259/493) were
males. An annual family income of toddlers less than
10,000 RMB was reported 9.7%, 10,000-50,000 RMB
(25.4%), 50,000- 100,000 RMB (33.7%) and more than
100,000 RMB 31.2%. Among the 493 infants and tod-
dlers, 331(67.1%) initiated sleep accompanied by parents,
67(13.6%) slept independently, 59 (12.0%) were breast
fed/bottle fed to initiate sleep, 27 (5.5%) were held and
9 (1.8%) rocked(Fig. 1). Total 24 h sleep duration for all
toddlers was 12.56(SD=2.78) hr. Mean nighttime and
daytime sleep duration of toddlers was 9.59 (SD=1.65) hr
and 2.96 (SD=2.52) hr.

The results identified 5 types of Chinese toddlers’ sleep
initiation patterns, as well as the significant differences in
different annual household income (x*=33.923, p=0.001)
and housing per capita area (x*=20.265, p=0.006). Screen
time on different devices (such as TV, IPAD, mobile
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Fig. 1 The frequency of toddlers'sleep initiation patterns during COVID-19 pandemic reported by parents

phone) (min), sleeping arrangement and sleep difficulties
of toddlers were associated with sleep patterns (p<0.05).
There was no statistically significant correlation between
toddlers’ sleep patterns and the mother’s age, maternal
education and occupation, residence, watching TV in the
bedroom, maternal age (at the time of the child’s birth),
and parenting experience (first-time caregiver) and chil-
dren’s gender, age, children’s daily outdoor activity time
(min), children’s sleep position, feeding patterns, and
bedtime routine(p>0.05) (Table 1).

One-way ANOVA analyses showed significant dif-
ferences in parent-reported mean Daytime sleep dura-
tion (p=0.001) and parent-reported mean number of
nocturnal awakenings (p<0.001) across all sleep pat-
terns, although there was a dramatically increase in the
mean Number of nocturnal awakenings from While
feeding (2.39+2.79; p<0.001) to Being held (1.56+0.97;
p=0.001). Compared to toddlers in bed alone, toddlers
with while feeding had more daytime sleep (p=0.001).
No significant difference was detected in Nocturnal sleep
duration, Nocturnal waking time and Night sleep latency
(All p>0.05) (Table 2).

Multivariable linear regression showed a difference in
number of nocturnal awakenings between sleep initiation
with bottle feeding/breast feeding and the other sleep
patterns when adjusted for sleep patterns, sleep problem,
residence, housing per capita area(m?), annual family
income, screen time on different devices (min). Toddlers
initiated sleep accompanied by parents and slept inde-
pendently had a 1.5-time less than toddlers breast/bottle
fed to initiate sleep (p<0.001). Toddlers held to initi-
ate sleep had a 0.5-time less than toddlers breast/bottle
fed to initiate sleep (p<0.001). Toddlers initiated sleep
accompanied by parents had a daytime sleep duration
that was 1 h and 9.6 min less than that of toddlers bottle/
breastfed fed to initiate sleep (p<0.001). Daytime sleep
duration was 1 h and 9.6 min less than in toddlers slept

independently compared to toddlers breast/bottle fed to
initiate sleep (p<0.001) (Table 3).

Reliability analysis

A multivariable logistic regression model of nap consis-
tency across the sleep pattern showed a significant effect
of age category on nap consistency. The adjusted asso-
ciation between toddlers in the annual family income of
10,000 to 50,000 Renminbi (RMB) and the sleep pattern
of being rocked consistency approached significance
(adjusted odds ratio, 65.61; 95% CI, 1.12~3833.12). The
adjusted odds of having consistent sleep patterns in the
annual family income lower than 10,000 RMB group
compared to the annual family income higher than
200,000 RMB group was 4.52(95%CI,1.59~12.852). The
toddlers with a very serious sleep problem were more
prone to be rocked to initiate sleep, and those with a
small or little sleep problem were more probably to be in
bed alone to initiate sleep(p <0.05) (Table 4).

Discussion

Infancy is the fastest growing period of physical and
psychological development in a person’s life, good sleep
may have an important impact on the physical growth,
psychological and behavioral development of infants.
The growth in length of toddlers is associated with
extended sleep and increased naps [6]. The sleep rou-
tines of toddlers and their parents were disturbed during
the COVID-19 pandemic, especially COVID-19-related
lockdowns. Interestingly, diverse alterations in sleep pat-
terns among pediatric populations in different countries
have been observed during the COVID-19 pandemic, as
highlighted in pertinent literature, and there is no consis-
tent expectation of worsening sleep patterns. In compari-
son to the 2018 sample, preschoolers (aged 4—6 years) in
Southwest China exhibited altered sleep patterns before
the COVID-19 outbreak, including later wake times and
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Table 2 Comparison of sleep quality across all sleep patterns
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Cases Nocturnal sleep Daytime sleep Number of nocturnal Nocturnal waking Night
(n) duration duration awakenings time sleep
latency
While feeding 59 938+1.51 4.09+2.99* 239+2.79* 0.57+£0.94 0.77£0.68
Being rocked 9 9.52+3.05 390+3.23 2.00+0.87* 0.32+0.22 1.04+£1.58
Being held 27 9.56+1.81 351191 1.56+£097% 0.84+1.32 0.62+042
In bed near parent 331 9.56+1.51 2.74+2.35 0.82+£0.84 0.65+1.44 0.78+£0.91
In bed alone 67 9.59+1.65 276+271 0.64+0.60 0.64+143 063+0.74
F 1.157 4.466 24.469 0.303 0.832
p 0.329 0.001 <0.001 0.876 0.505
*Compared with in bed alone, p<0.05
Table 3 Multivariable linear regression models of number of nocturnal awakenings and daytime sleep duration
Sleep patterns Number of nocturnal awakenings Daytime sleep duration
B 95%Cl p B 95%Cl p
In bed near parent -1.496 -1.84~-1.15 <0.001 -1.16 -1.84~-0.48 <0.001
In bed alone -1.691 -2.13~-1.25 <0.001 -1.394 -2.26~-0.53 <0.001
Being held -0.803 -1.36~-0.24 0.005 -0.363 -147~0.75 0.521
Being rocked -0.521 -1.39~0.35 0.238 0.028 -1.69~1.75 0.974

95% Cl, 95% confidence interval; B, unstandardized regression coefficient

bedtimes, shorter nap durations, extended nocturnal
sleep, and reduced sleep disturbances [7]. Research car-
ried out during the complete lockdown in Italy, focusing
on children aged 2-5 years, indicated noticeable delays
in both wake-up and bedtime routines. Nevertheless, the
proportion of children with some sleep difficulties (i.e.,
SDSC>39) remained constant, increasing from 41.46%
before the lockdown to 44.72% during the lockdown
[14]. An Israel research explored the possible negative
implications of the COVID-19 pandemic on sleep for
both children aged 6 to 72 months and their mothers.
However, data showed that approximately 30% of moth-
ers reported a decrease in the children’s sleep duration
and quality, and also mothers reported positive changes
[15]. A meta-analysis encompassing children and adoles-
cents from diverse Asian countries, South America, and
European countries demonstrated that at least 21.3% of
children experienced sleep disturbances during COVID-
19 pandemic [16]. As reported in the research by Cas-
sanello et al. [8], longer sleep latencies (>30 min) ware
observed in more infants and toddlers (with a median
of 33.9% versus 12.3%). Before and under the COVID-19
outbreak lockdown, the proportions of children whose
sleep perceived as problematics were 39.4% and 44.1%.
This study identified that feeding to sleep and cuddling to
sleep significantly reduced the length of nighttime sleep
among the toddlers during the pandemic of COVID-19.
In our study, 331(67.1%) initiated sleep accompanied by
parents, 67(13.6%) slept independently, 59(12.0%) were
breast fed/bottle fed to initiate sleep, 27(5.5%) were
held and 9 (1.8%) rocked during COVID-19 pandemic.
Thus, although the proportion of infants and children of

different ages who fall asleep poorly varies in different
places, poor sleep patterns are still widespread.

Poor sleep pattern is defined as the inability to fall
asleep alone and relying on behaviors such as nursing,
patting and rocking that are not for feeding purposes.
The present study showed that different sleep-initiated
patterns influenced the length of night sleep and the
number of night awakenings of toddlers, among who
were fed, rocked, and held to sleep were significantly
more frequent than those who fell asleep on their own.
Regular nighttime breast feeding, excessive viewing,
or lack of general knowledge about child sleep hygiene
(e.g., mistaking vocalizations, sport activities, and facial
expressions that occur in the baby’s light sleep state as
signs that the baby is awake and picking the baby up) may
artificially increase the number of infants and toddlers
waking up at night [17]. Additionally, sleep initiation
with bottle feeding/breast feeding, rocked and cuddled
may all exhibit certain poor bedtime soothing behaviors,
which interfere with the normal development of young
children’ sleep rhythms, resulting in longer sleep latency,
more nighttime awakenings, and poorer sleep [8, 18]. A
multi-center cross-sectional survey on the dose-depen-
dent relationship between sleep outcomes and bedtime
routines in infants and young children from mainland
China indicated that 48.5% (632/1304) children had not
established regular sleep routines reported by the par-
ents. The more regular sleep routines were associated
with earlier bedtime, fewer night awakenings, shorter
sleep onset latency and duration of nighttime waking,
and longer the sleep duration. For example, people who
had a bedtime routine “every night” had significantly
longer nighttime sleep than those who “never” had a
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& e < = e < é 8.6-9.3), t=3.345, p=0.001] [19]. Sleep initiation patterns
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= . . .
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HE ;Z < = mz é g to electronic screens every day have a higher probabil-
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- W — — — - = . . .
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= ° - c < £ mends not using them at least 1 h before bedtime [23].
% _§> Our findings show that a higher probability of needing
= k5 to be rocked to sleep at bedtime in toddlers exposed to
o Y=
g ° electronic screens on a daily basis, which is hypothesized
= ¢ Ss =N e to be related to an increase in sleep latency, where bright
(o)} oS o O = . eype . . .
© % 8 s I g light may lead to cognitive and emotional activation [24],
25 2z S S mz & % producing a state of heightened arousal [25], reducing
= e 8 s8cgc £ melatonin production [26], and a delay in sleep latency
c| D o S8 K 9 @
RS g § § 3 R © E and the need for alternative ways to help falling asleep.
. o © % During the COVID-19 pandemic, limited outdoor activi-
o~ O . . . . .
£ % ~ g - s |2 ties, lack of interaction with children of the same age, and
§ S5 g s g ~ g ae |3 excessive electronic screens may result in delayed sleep,
O W= T o o T O - .
5 more sleep problems, and decreased sleep quality com-
a § _ S g E § pared to weekends and holidays. These may further have
< ® a negative impact on physical and mental health, and
= @ therefore it requires attention and intervention.
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Sy N Qg I festations of circadian rhythm disturbance. The inci-
i 4 P 2 2 . . s 1 .
2 3 ‘;’ %52 il dence of problematic nocturnal awakenings is higher in
= N wn . .
N S 3 25 £ our infants and young children compared to overseas
2 & % S ~ g ‘% % children of the same age [17]. In the current study, the
- = ~
KK 22 S a2 g 1-2, and 2-3 rates of toddlers waking up more than once
o g y |8 a night was 64.6% and 67.2%, respectively. In addition,
S . g |4 % % g parental bedtime habits and toddlers’ sleep patterns are
S = i (= wn R = . . . . . . .
sstdgsS @ ¥ K>y |3 intricately linked, displaying a high degree of chronic-
® - - g ity in sleep problems that are influenced by previous
aQ 33 s 383 g sleep behaviors and sleep arrangements. Clinically, when
g & parents are counseled about co-sleeping their infants,
—_ o~ U
S § S B8 @ the quality of the mother’s sleep should be taken into
o Y g &2 n account. A cross-sectional survey conducted in 2019
£ 2 2 L2 s . .
BIS 5 2 SIS & (before the outbreak of COVID-19) from six provinces
RIARS N o o)) n n 2 . . . 1. . .
A S S c¢< S in China indicated that the bed-sharing practice ranged
2:;': % § = j:r % Q £ from 69.9 to 78.3%, which was very prevalent at any age.
— — O - o — .
N . o |E Most young children before age 12 months fell asleep
& £ = = éﬁ while being rocked/held or feeding. By 35 months of age,
5 c% % § S ;SEB 8 o ;S;E §§ 62.4% of children slept in the l?ed alongside tl.leir par-
g =T - ' == ents. The most popular explanation for bed-sharing were
£ - 2 . 5 Ec |5E breast-feeding/bottle-feeding, and difficulty falling asleep
S |« = c3 Q358 s S . . .
e |t 209 &% £°5%8 |3 and frequent night awakenings among the children were
<« |2, 895 _82_=9o5 |£3 significantly impacted by parental involvement [27].
v 85 TREZ8 055 EEC Ry L . ;
5|58 SEc£a>25=8_|%%2 Good sleep quality is associated with more regular sleep
S -g = £ £ 50 E < o < < Z ® 5 S . 19
2|8 e 3 & =128 routines [19].
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Despite the fact that bed-sharing and parental involve-
ment are still widely practiced among young children in
China, on the contrary, our study found young children
falling asleep along with parents have less nighttime
awakenings during the COVID-19 pandemic. Nor was
there an association between sleep and bed-sharing. Bed-
sharing remained an independent and graded predictor
of nocturnal awakenings and shortened sleep duration,
even after controlling for preceding sleep conditions [28].
Irregular and later parental bedtime routines worsted
infants and toddlers sleep [29]. Nonetheless, an impor-
tant finding revealed that children under 36 months of
age in Hong Kong who were able to fall asleep indepen-
dently exhibited fewer instances of sleep awakenings
and enjoyed longer nocturnal sleep duration, whereas
sleep location did not show the same association. This
is especially important for families with restricted living
space who cannot avoid parents/children sharing beds or
rooms [29]. At present, the proportion of regular sleep
patterns among young children in mainland China is still
low, and breastfed children mostly rely on breast fed/
bottle fed to initiate sleep, while most older toddlers fall
asleep mainly in the company of their parents. Further
research is required to discern the potential advantages
of how bed-sharing interacts with infant care practices
beyond sleep [20]. Furthermore, the negative impact of
insufficient and inadequate sleep on children’s physical
and mental health are indisputable, as are the effects on
cognitive functions, academic achievement and perfor-
mance, all of which are higher risk factors for children in
low- and middle-income countries. Behavioral interven-
tions for mothers and young children that are inexpen-
sive and do not require specialized training can reduce
the risks faced by these children and thus help prevent
future problems [30].

A limitation that is the use of single assessments of
sleep in young children, including parent-reported sleep
questionnaires. Indeed, multiple assessments of sleep
in young children, including parent-reported sleep dia-
ries and actigraphy-based assessments should be con-
sidered. Given the sample size, this is a cross-sectional
observation of 12- to 35-month-old children in Fujian
Province only. And a larger sample size including more
ethnic/racial groups are needed in more studies, espe-
cially longitudinal studies. There are, however, the causal
relationship between sleep quality and sleeping patterns
(bedtime, sleep duration), sleep behaviors still need to
be assessed by further research. However, it is impor-
tant to note that there may be some differences in sleep
patterns between the during and after COVID-19 pan-
demic. While our study provides valuable insights into
the potential impact of the COVID-19 pandemic on chil-
dren’s sleep, further research is needed to follow up the

Page 9 of 10

sleep of children during and after the COVID-19 pan-
demic in the following study for comparison.

Conclusions

In summary, most infants and toddlers in the Southeast
of Mainland China initiated sleep accompanied by par-
ents and tend to have electronic media exposure before
bedtime during the COVID-19 pandemic. Increased
waking at night may be associated with sleep initiation
with breast-feeding/bottle-feeding. Therefore, pediat-
ric practitioners in primary community hospitals should
pay attention to the education and promotion of sleep
hygiene and parenting knowledge of young children to
avoid the formation of poor sleep hygiene habits.
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