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INTRODUCTION

Behavioural sleep problems (BSPs), with a frequency of 20%-30%, are
the most prevalent sleep disorder in young children aged 6-36 months
(Boran et al., 2014; Cassanello et al., 2021; Mindell et al., 2013; Mindell,
Lee, et al., 2017; Newton et al., 2020; Teng et al., 2012). Studies have
shown an association between sleep problems and long-term adverse
childhood outcomes focusing on sleep duration and persistence of
sleep problems beyond 2-5 years as the measure of interest (Cremone
et al., 2018; Williams et al., 2016). While the definition of sleep prob-
lems varies, frequent night waking and prolonged awake duration were
considered the most common predictors of parent-reported sleep prob-
lems in young children. On the other hand, no associations were found
between uninterrupted sleep and child mental or psychomotor devel-
opment (Makel et al., 2018; Pennestri et al., 2018).

Child age, sex, temperament, breastfeeding status, parent-child
interactions, bedtime parental practices, and sociocultural factors con-
tribute to sleep problems. Being male, low socioeconomic status, low
parental educational attainment, young or old maternal age, maternal
depression, marital conflict, and lack of social support have been
found to be associated with sleep problems (Covington et al., 2021;
Martini et al., 2017; Williamson & Mindell, 2020). Excessive infant cry-
ing has been associated with maternal anxiety disorders in infants of
younger and lower educated first-time mothers (Petzoldt et al., 2016).
Sleep location was also suggested to be associated with parent-

perceived sleep outcomes. While bedsharing in early infancy might

clinics in Turkey completed an online survey including sociodemographic variables,
Brief Infant Sleep Questionnaire, Edinburgh Postnatal Depression Scale and General-
ised Anxiety Disorder scales. Overall, young children in Turkey go to bed late
(10:00 p.m.), awaken twice per night for 30 min, and obtain 11.5 h of total sleep, show-
ing no sex-specific differences. Distinct night-time sleep patterns emerged after
18 months of age. Importantly, although currently breastfed healthy children were
3.8-times less likely to sleep through the night, total sleep duration and exclusive
breastfeeding duration were higher in children who were not sleeping through the
night. Overall, bedsharing was identified in 11.5%, and only room sharing was reported
in 52.9%. Parental perception of a child's sleep as problematic was 35.8%. Mothers
with higher educational attainment were more likely to perceive their children's sleep
as a problem. Maternal depressive and anxious symptoms and a history of excessive
infant crying were the determinants predicting the likelihood of both parent-perceived
sleep problems and poor sleepers. The present analysis of sleep structure in infancy
and toddlerhood provides reference data for well-child visits. These findings highlight
the importance of considering maternal anxiety, depression and behaviour manage-

ment techniques to cope with fussy infants in addressing childhood behavioural sleep

breastfeeding, child, maternal anxiety, maternal depression, sleep, sleep initiation and

facilitate breastfeeding, infants who slept in a separate room reported
better sleep outcomes than those who slept in their parent's bed
(Bovbjerg et al., 2018; Mindell, Leichman, et al., 2017).

Studies have demonstrated significant variations in sleep dura-
tions and sleep patterns across countries. Children in Middle East
(ME) countries were found to sleep and wake later than those from
predominantly Asian (PA) and predominantly Caucasian (PC) countries
(Mindell, Lee, et al. 2017). Children from PA countries had later bed-
times, shorter sleep duration, and increased parental perception of
sleep problems than those from PC countries (Mindell et al., 2010;
Mindell et al., 2013). A recent study showed that Spanish infants and
toddlers had later bedtimes, more night awakenings, and shorter
night-time sleep duration than PC countries (Cassanello et al., 2021).
Another study showed that Italian infants had sleep durations more
similar to those of infants from PA countries rather than from other
Caucasian groups (Bruni et al., 2014). The differences found were
related to sociocultural differences, culturally based expectations, and
different bed arrangements. Indeed, country-specific studies are
needed to address sleep in individual countries. Understanding and
addressing the cultural context in which children are being raised is
critical to supporting their sleep health.

Well-child visits represent an important setting for addressing
concerns regarding the child's sleep patterns and to screen for sleep
problems. A quasi-experimental study in Turkey found that 80% of
paediatricians lacked basic skills and knowledge in BSPs (Ersu

et al., 2017). Sleep health awareness is increasing but evidence-based
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information is lacking (Blunden & Boran, 2021). A cross-sectional
study among 9-month-olds showed that 32.2% of Turkish children
were poor sleepers and had late bedtimes at ~10:00 p.m. (Boran
et al., 2014). Furthermore, a recent study showed that breastfeeding
to sleep practices were common (Oztiirk et al., 2021). The rationale
for conducting this research is that BSPs are highly prevalent among
Turkish children, but under recognised and untreated. Understanding
the variability in sleep patterns in young children and culture-specific
predictors of parent-reported sleep problems may have practical
implications. Identifying normal ranges for sleep and sleep behaviours
in early childhood and modifiable social and environmental factors
associated with parents’ perception of child sleep in Turkey may help
paediatricians diagnose sleep disturbances deviating from normal pat-
terns during well-child visits and develop prevention and sleep health
education activities in young children accordingly.

The aim of this study was to describe sleep-wake patterns of
young children and identify child- and family-related factors account-
ing for sleep problems.

METHODS

This is a descriptive cross-sectional study conducted among mothers
of children aged 6-36 months, from April to June 2021, in Turkey. A
sleep study group was established by the study co-ordinator (P.B.),
and researchers running a well-child outpatient clinic from each region
across the country were included. The study was approved by the
Marmara University School of Medicine Ethics Committee (protocol
identification number: 09.2021.489) and registered with Clinical Trials
(NCT04926064).

Study eligibility criteria included mothers of healthy typically
developing children aged 6-36 months who either visited a well-child
outpatient clinic or were on the waiting list for follow-up. Exclusion
criteria included children born before 37 weeks of gestational age,
with congenital abnormalities, diagnosed with a neurodevelopmental
disorder, who use drugs such as diphenhydramine that can affect
sleep, or diagnosed with obstructive sleep apnea.

According to the formula for the known number of individuals in
a population (sample formula with known number of individuals,
N = [Np(1-p)I/[(d?/Z%-a/2 x (N — 1) + p x (1-p)], @ = 0.05, p = 0.32,
d = 0.02), the sample size to represent the population was found to
be 2,089, considering the number of children aged between 6 and
36 months in the country and the estimated prevalence of beha-
vioural insomnia being 30%. Assuming that 20% will not respond to
the questionnaire, the total sample size selected was increased to
2,500. A multistage stratification was used to calculate the number of
participants to be taken from provinces selected at the level of
12 regions according to Nomenclature of Territorial Units for Statis-
tics (NUTS-1) proportional to the number of children by gender in
each province. Recruitment and data collection continued until the
pre-calculated sample size was reached in each region.

An online Google survey was developed on the Google platform,

securing data collection by a confidential log in system that can be

completed from smartphones, tablets, or computers. The question-
naire took ~20 min to complete. It was pilot tested on 15 mothers
and found to be acceptable. An invitation email containing a link to an
anonymous online questionnaire was sent to the regional co-ordina-
tors. Social paediatricians running the clinic were asked to send the
online questionnaire to the contact information given to the clinic
either by the mailing lists or through mobile telephones. To complete
the questionnaire, respondents were asked to read the informed con-
sent form and tick the box that was the required field.

A total of 2,434 mother-child dyads participated. We failed to
have any information from the NUTS-12 region selected to be in the
target population. It turned out that the NUTS-12 region was not an
eligible unit, as child outpatient clinics were not active. This is consid-
ered a coverage error. To address this issue, we over recruited from
the province nearest to the territory of the region to meet the sample
size. The final study sample of 2,060 represented 11 NUTS regions of
Turkey (Figure 1).

Measures
Sociodemographic variables

Potential predictors of sleep problems, such as child age, sex, number
of children, maternal educational attainment, maternal age, and mater-
nal employment status, were obtained. Maternal educational attain-
ment was further dichotomised into “low” and “high” education.
There were also additional questions about history of excessive
crying/fussiness and marital conflict. We dichotomised excessive cry-
ing/fussiness and marital conflict into “yes/no” variables. Current
breastfeeding status was assessed by a “yes or no” question, and

exclusive breastfeeding duration was asked.

Sleep

Mothers completed the expanded version of the Brief Infant Sleep
Questionnaire (BISQ), which is used widely worldwide and has been
translated to Turkish and shown to be reliable (Boran et al., 2014;
Sadeh, 2004). The BISQ includes items about the night-time and day-
time sleep duration, night awakening, wake after sleep onset (WASQO)
duration, bedtime, sleep onset latency (SOL), bedtime routine, bed-
time difficulty, methods of falling asleep, and location of sleep over
the last 2 weeks. A question on morning awakening time was also
asked in this study. Bedtime was defined as initiated between
5:00 p.m. and 12:00 a.m. Maternal perception of sleep problems was
dichotomised according to the expanded version of the BISQ, with a
parent-reported sleep problem defined as those who had a moderate
or large problem and no problem defined as those who had no prob-
lem or a very small problem based on previous studies (Sadeh, 2004;
Teng et al., 2012). If the child woke up >3 times/night and woke after
sleep onset (WASO) for >1 h or spent <1 SD sleep duration in the
study population (10 h), then they were considered poor sleepers.
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FIGURE 1 Flow diagram of the study
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Sleeping for 6 h of consecutive uninterrupted sleep was used to
define sleeping through the night (Henderson et al., 2011). Prolonged
SOL was defined as >30 min and coded as “1”. Sleep location items
from the BISQ were categorised into bedsharing and room sharing

without bedsharing.

Maternal depression and anxiety

Mothers completed the Edinburgh Postnatal Depression Scale
(EPDS) and Generalised Anxiety Disorder (GAD-7) scales. The
EPDS is a 10-item self-administered scale developed for the detec-
tion of symptoms of psychosocial distress during the perinatal
period and shows good psychometric properties (Boran
et al., 2020; Cox et al., 1987; Karacam & Kitis, 2008). A cut-off
score of 12 was considered positive for depressive symptomatol-
ogy. The GAD-7 is a seven-item tool developed to screen for GAD
and measure its severity (Spitzer et al., 2006) using a cut-off score
of 28 (Konkan et al., 2013).

Statistical analyses

All analyses were conducted using IBM SPSS Statistics software
(version 28.0; IBM Inc., USA). Descriptive analyses were presented
using the mean and standard deviation (SD) for the continuous
variables with normal distribution and the median and quartiles
for the non-normally distributed data. Categorical variables were
summarised by frequencies and percentages. Although sleep variables
data were not normally distributed, the mean and SD were provided

()
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G v
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2
©
<
Complete analysis (n= 2057)
./

as well, as they were relevant to compare with the previous studies.
Responses with inappropriate or extreme data, such as night-time
sleep duration <5h or >14h, were removed (three overall) for
analyses (Mindell, Lee, et al., 2017).

As the sleep parameters and depression and anxiety scores were
not normally distributed (Kolmogorov-Smirnov test), Kruskal-Wallis
tests were conducted to compare these parameters among the age
groups. To test the significance of pairwise differences, Bonferroni
correction was used to adjust for multiple comparisons.

Differences in sleep parameters and family characteristics by sleep
problems were tested using the chi-square and Mann-Whitney U test,
as appropriate. Binary logistic regression was used to assess the associ-
ations between predictive variables and sleep problems. Adjusted odds
ratios (ORs) and 95% confidence intervals (Cls) were reported. An over-

all 5% type-I| error level was used to infer statistical significance.

RESULTS

The mean (SD) age of the children was 18.2 (9.2) months (median
16.6 months), and approximately half of the children were male
(n = 1,078, 52.4%). Compared with the population data of 18.5%, the
present sample included a larger proportion of women who were at
least university graduates (53.6%, p < 0.001) (Turkish Statistical
Institute, 2020). Descriptive analyses of the demographic characteris-
tics are shown in Table 1.

Figure 2 shows night-time sleep variables across age groups. Sleep-
wake durations showed wide variability (Figures 2 and 4, and Table 2).
There was no sex-related significant difference in sleep parame-
ters (p > 0.05).
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N (%) Mean (SD)
18.2(9.2)
386 (18.8)
286 (13.9)
445 (21.6)
358 (17.4)
582 (28.3)
1078 (52.4)
979 (47.6)
1238 (60.2)
410 (19.9)
546 (26.5)
596 (29.0)
505 (24.6)
31.2(4.7)
1004 (48.8)
162(7.9)
5.1(1.7)
1083 (52.6)
860 (41.8)

WASO

80
60
40+ o

307 307 30
20+ K
0 T T T T T
&S LS & &

TABLE 1 Demographic .
- . Variable
characteristics of the study population
(N = 2,057) Child age, months Age categories
6-8
9-11
12-17
18-23
24-36
Sex Male
Female
First time mothers Yes
Maternal education Less than high school
High school
College/university
Graduate (MS, MD, PhD)
Maternal age, years
Maternal employment status Employed
Marital conflict
Exclusive breastfeeding duration, months
Currently breastfed Yes
History of excessive crying/fussiness Yes
Means and standard deviations (SDs) are given for continuous variables, and percentages and sample
sizes (n) are given for categorical variables.
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FIGURE 2 Night-time sleep variables across age groups. Each superscript letter indicates a subset of age-group categories whose proportions
do not differ significantly from each other at the 0.05 level.
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TABLE 2  Sleep parameters among children aged 6-36 months
Percentiles
Sleep parameters Mean (SD) 3rd 10th 25th 50th 75th 90th 97th
Bedtime hour, clock time (h) 9:17 p.m. (3.3) 6:51 pm. 8:.00p.m. 9:00p.m. 10:00p.m. 11:30p.m. 11:00 p.m.  12:00 a.m.
Wake up hour, clock time (h) 7:56 am. (1.1) 6:00a.m. 6:30a.m. 7:00a.m. 8:00 a.m. 9:00 a.m. 9:30 a.m. 10:00 a.m.
Number of naps 6(0.9) 0.0 1.0 1.0 1.0 2.0 3.0 4.0
Daytime sleep duration, h 9 (1.0) 0.0 0.7 1.0 2.0 2.5 3.0 4.0
Night awakenings, n 3 (1.5 0.0 1.0 1.0 2.0 3.0 5.0 5.0
SOL, min 20.9 (16.5) 3.0 5.0 10.0 15.0 30.0 40.0 60.0
WASO, min 48.1(56.1) 0.0 5.0 15.0 30.0 60.0 120.0 240.0
Longest stretch night-time sleep, h .7 (3.0) 0.5 0.7 3.0 4.0 6.0 10.0 11.0
Night-time sleep duration, h 6(1.5) 6.0 8.0 9.0 10.0 10.5 11.5 12.0
Total sleep duration, h 11.5(1.8) 7.6 9.2 10.5 115 13.0 14.0 15.0

SD, standard deviation; SOL, sleep onset latency; WASO, wake after sleep onset.

Currently breastfeed Not breastfeed

o
T

52.9°

'S
=)
1

27.13b 28.0°

Uninterrupted sleep, %
N
<

FIGURE 3 Proportion of children sleeping through the night
according to breastfeeding status. Each superscript letter indicates a
subset of age-group categories whose proportions do not differ
significantly from each other at the 0.05 level.

Overall, longer sleep latencies were identified in 11.6% of the
children, showing a significant increase after 18 months of age (8.9%°,
7.0%%, 11.0%*®, 15.8%°, and 13.7%"° between 6-8, 9-11, 12-17,
18-23, and 24-36 months, respectively). Overall, short sleep duration
was observed in 38.2% of the sample (17.8% in infancy and 20.4% in
toddlerhood) based on age-specific reference values suggested by the
consensus statement of the American Academy of Sleep Medicine
(Paruthi et al., 2016).

Sleeping through the night

Overall, 30.4% of the children slept through the night for 6 h. The
distribution according to age with a breakdown to breastfeeding is
givenin Figure 3.

Overall, 17.3% of the children currently breastfed were sleeping
through the night for 6 h, compared to 44.9% of children who were not
currently breastfed (p < 0.001). The currently breastfed children were
3.8-times less likely to sleep through the night. On the other hand, total

sleep duration was significantly better in the currently breastfed children
than in non-breastfed children (11.6 versus 11.4 h, p = 0.008). The main
difference in total sleep duration was due to an increase in daytime
sleep. Exclusive breastfeeding duration was longer in children who were
not sleeping uninterrupted compared to children who were sleeping
through the night (5.2 versus 4.8 months, p < 0.001). Figure 4 shows
daytime and total sleep duration across age groups.

Sleep environment
Sleep location

Overall, bed-sharing was reported in 11.5%, and room sharing without
bedsharing was reported in 52.9%. The distribution according to age

groups is given in Figure 5.

Sleep onset associations of breastfeeding to sleep

Overall, breastfeeding to sleep was reported in 50.4% of participants,
showing age-related changes (Figure 6). Night awakenings (2.9 versus
1.6, p < 0.001) and WASO were significantly increased (55.4 versus
40.6 min, p < 0.001), but night-time sleep duration (9.6 versus 9.7 h,
p = 0.196) was unchanged in infants breastfed to sleep compared to
those who were not breastfed to sleep. Approximately 63% of the
mother-child dyads who were breastfeeding to sleep was bedsharing.
Breastfeeding to sleep dyads was 1.7-times more likely to bedshare
(p < 0.001).

Maternal mood
According to the EPDS scale, 22.3% of the mothers reported

experiencing symptoms of depression, and anxiety scores were above
the cut-off in 17% of the mothers according to the GAD-7 scale.
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FIGURE 4 Daytime and total sleep duration across age groups. Each superscript letter indicates a subset of age-group categories whose

proportions do not differ significantly from each other at the 0.05 level.

Bedsharing, % Only room sharing, %

100+

80— 75.42

FIGURE 5

Sleep location according to age groups. Each
superscript letter indicates a subset of age-group categories whose
proportions do not differ significantly from each other at the 0.05
level.

Sleep problems

Overall, 21.8% of the children were poor sleepers, and 35.8% of the
mothers considered their child's sleep to be a problem. The distribu-
tion of sleep problems across age groups is shown in Figure 7. Mater-
nal age was not different in children with sleep problems (p > 0.05).

Table 3 presents the results of the regression analysis of the fac-
tors associated with sleep problems.

Higher maternal education, history of excessive crying, breast-
feeding to sleep, maternal depressive and anxious symptoms were
found to be the determinants predicting the likelihood of a parent's
perceived sleep problem.

However, based on the poor sleeper criteria, a history of exces-
sive crying, maternal depressive symptoms, anxious symptoms, and
children who were bedsharing were found to be the determinants

predicting the likelihood of a sleep problem.

Breastfed to sleep, %
100+

80.82

80+

60

40-

20

0-

& &
S o KPP
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RN

A
FIGURE 6 Proportion of children breastfed to sleep across age
groups. Each superscript letter indicates a subset of age-group
categories whose proportions do not differ significantly from each
other at the 0.05 level.
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FIGURE 7 Distribution of sleep problems across age groups
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TABLE 3 Distribution and comparison of the factors associated with sleep problems

Parent perceived
Predictor variables sleep problem, n (%) OR (95% Cl)

AOR (95% ClI)

Poor sleeper,n (%) OR (95% Cl) AOR (95% ClI)

Child age (months)
Child sex

0.99 (0.98-1.00)

0.98 (0.96-0.99)**

Male 386 (35.8) 0.99 (0.83-1.19) 235(21.8) 1.00 (0.81-1.24)

Female 351 (35.9) 1.00 213(21.8) 1.00

First time mothers

Yes 472 (38.1) 1.30(1.08-1.56)* 1.15(0.94-1.41) 254 (20.5) 0.83(0.67-1.03)

No 263(32.2) 1.00 1.00 193 (23.7) 1.00

Maternal education

Higher 457 (41.5) 1.71(1.43-2.06)**  1.72(1.41-2.10)** 238(21.6) 0.98(0.79-1.21)

Lower 280 (29.3) 1.00 1.00 210 (22.0) 1.00

Maternal employment

Not-working 374 (35.5) 1.03 (0.86-1.23) 255 (24.2) 1.00 1.00

Working 363 (36.2) 1.00 193 (19.2) 1.34 (1.09-1.66)"* 1.21(0.97-1.51)
Marital conflict

Yes 79 (48.8) 1.79 (1.30-2.47)**  0.88(0.61-1.27) 49 (30.2) 1.63(1.14-2.31)** 1.08 (0.73-1.59)
No 658 (34.7) 1.00 1.00 399 (21.1) 1.00 1.00

History of excessive crying

Yes 384 (44.7) 1.93(1.61-2.32)* 1.74(1.43-2.12)** 230(26.7) 1.64 (1.33-2.02)** 1.46(1.17-1.82)**
No 353(29.5) 1.00 1.00 218(18.2) 1.00 1.00

Breastfed to sleep

Yes 438 (42.2) 1.76 (1.47-2.12)* 1.85(1.46-2.33)"* 264 (25.5) 1.55(1.26-1.92)** 1.24(0.96-1.60)
No 299 (29.3) 1.00 1.00 184 (18.0) 1.00 1.00

Bedsharing

Yes 109 (46.0) 1.62 (1.23-2.12)* 1.32(0.98-1.77) 69 (29.1) 1.56(1.15-2.11)** 1.38(1.00-1.89)*
No 628 (34.5) 1.00 1.00 379 (20.8) 1.00 1.00

Room sharing

Yes 397 (36.5) 1.06 (0.89-1.27) 253 (23.3) 1.20(0.97-1.48)

No 340 (35.1) 1.00 195 (20.1) 1.00

EPDS

>12 277 (60.3) 3.77 (3.03-4.67)*  2.43(1.84-3.19)** 165 (35.9) 2.61(2.07-3.28)"* 1.99 (1.48-2.68)**
<12 460 (28.8) 1.00 1.00 283(17.7) 1.00 1.00

GAD-7

>8 224 (64.0) 4.14 (3.25-5.27)** 2.31(1.71-3.13)* 129 (36.9) 2.54(1.98-3.26)** 1.55(1.13-2.14)**
<8 513 (30.1) 1.00 1.00 319 (18.7) 1.00 1.00

Cl, confidence interval; EPDS, Edinburgh Postnatal Depression Scale; GAD-7, seven-item Generalised Anxiety Disorder Scale; (A)OR, (adjusted) odds ratio.
Each risk factor predicting sleep problems was inserted into the bivariate analysis. Factors that were statistically significant in bivariate analysis were then

entered into the multiple logistic regression model.
Statistically significant variables are given in the table. *p < 0.05; **p < 0.001.

DISCUSSION

The present study analyses sleep patterns and sleep problems in
infancy and toddlerhood and provides reference data for well-child
visits in Turkey. There was a large interindividual variability in sleep
parameters consistent with previous international studies (Mindell
et al., 2016; Paavonen et al., 2020; Sadeh et al., 2009). Overall, young

children in Turkey go to bed late (10:00 p.m.), awaken twice per night
for 30 min, and obtain 11.5 h of total sleep, showing no sex-specific
differences. Distinct night-time sleep patterns emerged after
18 months of age, and sleep consolidation was moderated by breast-
feeding. The overall prevalence of poor sleepers decreased with age,
and 35.8% of the parents defined their child's sleep as a problem.
Interestingly, higher maternal education had a significant contribution
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in predicting maternal perception of child sleep. The present findings
suggest that a history of excessive infant crying and maternal depres-
sive and anxiety symptoms moderate the risk of parents’ perceived
sleep problems.

Young children in Turkey showed the shortest sleep duration
compared with those in PC, PA, and ME countries, but the difference
was mainly due to shorter daytime sleep (11.5 versus 13.0, 12.3,
11.7 h, respectively) (Mindell, Lee, et al., 2017). Regarding the ade-
quacy of sleep duration, our infants were sleeping less than the
recommended amount for their age (11.7 versus 12 h) but longer than
the recommended hours for toddlers (11.5 versus 11 h) (Paruthi
et al,, 2016). We found that total and night-time sleep durations were
relatively stable, supporting previous findings (Mindell et al., 2016;
Sadeh et al., 2009). They had later bedtimes (10:00 p.m.) and wake
times (8:00 a.m.) compared to those from PC and PA countries but
earlier compared to ME countries (Mindell et al., 2013; Mindell, Lee,
et al., 2017). We found more night awakenings and longer night awak-
ening durations compared to children from PA and PC countries
(Mindell, Lee, et al., 2017). Notably, the nocturnal sleep duration of
~10 h across all age groups was similar to that in PC countries but lon-
ger than that in ME and PA countries (Mindell, Lee, et al., 2017). The
number of naps decreased across age groups, to one after 18 months
of age, whereas daytime sleep duration (median 2 h) was more consis-
tent until 2 years of age, decreasing to 1.7 h after 2 years, confirming
previous studies (Galland et al., 2012; Paavonen et al., 2020). In con-
trast to findings from the Finland study, the time to fall asleep was
short and constant during the first 18 months, being ~15 min, and lon-
ger sleep latencies were identified in 11.6% of the children, showing a
significant increase after 18 months of age, which may indicate bed-
time resistance occurring in toddlers (Paavonen et al., 2020).

Unlike the rapid maturational changes reported from previous
studies, the proportion of children who had uninterrupted sleep for
6 h was uncommon in the entire sample (30.4%), and age-related
changes in sleep patterns occurred from 18 months of age, similar to
the study from Finland, which confirmed that only 22.3% of children
slept through the night at 8 months (Henderson et al, 2011;
Paavonen et al., 2020). The highest percentage of children who had
uninterrupted sleep was seen beyond 2 years, when it reached 52.9%
in non-breastfed children and 37.9% in breastfed children.

Breastfeeding to sleep was the predominant strategy at bedtime
and night-time waking across all age groups. The majority of children
were breastfed to sleep until 18 months of age, but less than half
(43.3%) were breastfed to sleep beyond 18 months, declining to
12.5% beyond 2 years. While previous work relies on sleeping
through the night as a sign of developmental maturation, the relation-
ship between child sleep and breastfeeding is important to note.
Recent studies showed that psychomotor development did not differ
between infants with and without fragmented sleep at 8 or 24 months
of age (Makela et al., 2018; Pennestri et al., 2018). Considering that
high proportions of children did not sleep uninterrupted through the
night and that children breastfed to sleep were less likely to sleep unin-
terrupted despite adequate sleep duration in this healthy sample sug-

gests normal developmental processes. Given the association with
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better health outcomes for children, our results stress the importance
of maintaining breastfeeding (Organization, 2018). Tailored advice with
realistic expectations should be provided for breastfed children in cul-
tures where parental preferences emphasise breastfeeding.

Our data confirmed the high prevalence of BSPs in early child-
hood (Sadeh, 2004; Sadeh et al., 2009). Parents’ perceived sleep prob-
lems were quite high, between 35% and 40%, during the first 2 years
of life and then decreased to 29.6% beyond 2 years. Poor sleepers
reached the highest prevalence of 30.8% at 9-11 months and then
decreased to 19% after 18 months and to 15.8% after 2 years. The
findings were similar to ME countries, higher than PC countries, and
lower compared to those from PA countries (35.8% versus 36.9%,
26.3%, and 51.9%, respectively) (Mindell, Lee, et al., 2017).

Studies have suggested that maternal depressive and anxiety
symptoms are associated with mothers’ perception of infant sleep
problems (Dias & Figueiredo, 2021; Tikotzky et al., 2021). On the
other hand, a recent study found no evidence of poor sleep in infants
of mothers with perinatal depression at 1year of age using
actigraphy-derived objective data (Halal et al., 2021). Our study
revealed maternal depressive and anxious symptoms as the factors
predicting the likelihood of both parent-perceived sleep problems and
poor sleepers. Although the data do not allow the assessment of cau-
sality and the bidirectional nature of the relation makes the interpreta-
tion challenging, mothers’ perception of sleep problems is important
because BSPs are mainly diagnosed based on parents’ subjective com-
plaints. Thus, we might suggest that interventions for BSPs need to
consider the mental health of mothers.

Research evidence suggests that parental characteristics have a
significant contribution in predicting parental perception of sleep
problems (Martini et al., 2017; Tikotzky et al., 2021). Our results add
to the literature that higher maternal educational attainment signifi-
cantly contributes to predicting the perception of sleep problems in
Turkey. As we did not find a significant difference in parent-perceived
sleep problems in employed mothers compared to unemployed
mothers and the effect of marital conflict disappeared after including
all the predictor variables, our findings might suggest that parental
stress could be one reason why highly educated mothers reported
more sleep problems in their children. The role of other possible
contributing factors, such as career-related demands and perceived
support, should be explored further in future studies.

In a recent study, difficult temperament was identified as a child
risk variable predicting sleep problems (Newton et al., 2020). Likewise,
a history of excessive crying during the first 3 months of life was
found to be a significant predictor of both parents’ perceived sleep
problems and poor sleepers, suggesting that negative affectivity/
temperamental factors might influence sleep problems. We used a sin-
gle question of excessive crying and fussiness to assess negative tem-
perament associations in its simplest form and found that earlier signs
of difficult temperament were associated with sleep problems. More
comprehensive assessments of temperament will help to better
understand the influence on parental perception.

Overall bedsharing (11.5%) and room sharing (52.9%) practices were
low compared to ME and PA countries, and bedsharing rates were more
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similar to PC countries (11%) (Mindell, Lee, et al., 2017). The prevalence
of room sharing significantly decreased from 75.4% to 35.7% in children
beyond 2 years, but bedsharing remained relatively consistent,
ranging from 8.3% in 6-8 month-olds to 9.8% in 24-36 month-
olds. Furthermore, breastfeeding sleep dyads were 1.7-times more
likely to bedshare. The association between mothers’ perception of
poor sleep and bedsharing disappeared when other predictors were
included, suggesting that mothers who bedshare with their children
might have a better perception of their child's sleep. Although it
is impossible to make any comments on causality, our findings
suggest that bed sharing might be associated with the maintenance
of breastfeeding and may reflect culturally based decisions for
bedsharing, as suggested in the literature (Ball et al., 2016; Kellams
et al., 2020; Luijk et al., 2013; Ward, 2015).

A number of limitations should be addressed. First, the study was
cross-sectional in design; thus, the findings were correlational. Second,
failure to have any information from the NUTS-12 region may have
contributed to bias of estimates. Mothers with a college degree have
been reported to be most likely to exercise preventative care, such as
meeting the appropriate number of well-child visits, particularly in
young children (Prickett & Augustine, 2016). Given that our cohort was
sampled from well-child outpatient settings, compared with the popula-
tion data, the present sample included a larger proportion of highly edu-
cated mothers (Turkish Statistical Institute, 2020). Although it may have
influenced the representativeness of this cohort, our results provide
reference data on age-related sleep patterns during infancy and tod-
dlerhood during well-child visits. Third, the study results were obtained
from maternal self-reports, which may be less accurate than actigraphy.
However, the survey questions were derived from the BISQ, which
was validated against actigraphy and daily logs (Sadeh et al., 2009).
Although the survey was conducted online, a sampling frame was
established through the list of email addresses of the well-child outpa-
tient clinics.

The present analysis of sleep structure in infancy and toddlerhood
provides culturally sensitive normative developmental data for well-
child visits and cross-cultural comparison studies. Our data will contrib-
ute to young children's normative sleep data across early childhood
with a breakdown to breastfeeding. The study also provides additional
evidence that only a minority of children sleep uninterrupted during the
first year of life, and breastfeeding should be taken into consideration
when defining normative sleep patterns in early childhood. Understand-
ing young children's sleep patterns can help paediatricians inform par-
ents about what to expect about child sleep and its relation to the
maintenance of breastfeeding. Our findings emphasise the need to
modify expectations for sleep consolidation in cultures where active
participation of the mothers in night-time care by breastfeeding was
encouraged. The fact that the odds of parent-reported sleep problems
were increased in mothers scoring higher on depressive and anxious
symptoms and excessive crying in the first few months appeared to be
an indicator for sleep problems, we might suggest that family-based
interventions addressing maternal mental health and behaviour man-
agement techniques to cope with fussy infants should be considered
(Crawford et al., 2022; Whittingham & Douglas, 2016).
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