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ABSTRACT ARTICLE HISTORY
The current study aims to clarify the temporal associations between Received 25 March 2022
maternal sensitivity and children’s sleep problems across early Accepted 22 May 2023
childhood. This study comprised 942 Dutch mother-child dyads from
the Generation R Study, a population-based prospective cohort study. Sleen: .

. e : eep; mother—child
Throughout early childhood, maternal sensitivity was observed in interaction; parenting;
mother—child interactions and coded using Ainsworth’s 9-point rating bidirectional; longitudinal
scales (1.5 years) and the revised Erickson 7-point rating scales (3 and 4
years). Caregivers reported children’s sleep problems on the Sleep
Problems Scale of the Child Behaviour Checklist 1%2—5 at child ages 1.5,
3, and 6 years. Cross-lagged panel modelling revealed that higher levels
of maternal sensitivity (3 years) were associated with fewer sleep
problems (6 years); all other temporal associations between maternal
sensitivity and children’s sleep problems were nonsignificant. In
conclusion, some indication of an association of parenting with
children’s sleep across early childhood was found, but there was no
evidence for bidirectional associations over time.

KEYWORDS

Sleep problems commonly occur in paediatric populations, with up to 25% of children experiencing
sleep problems (Mindell, Sadeh, Wiegand, How, & Goh, 2010; Van Litsenburg, Waumans, Van den
Berg, & Gemke, 2010). Sleep problems in early childhood are associated with poorer cognitive,
emotional, and behavioural functioning (Chaput et al., 2017; Reynaud, Vecchierini, Heude, Charles,
& Plancoulaine, 2018; Sadeh, 2007; Sivertsen et al., 2015) and child psychopathology (Gregory &
Sadeh, 2016), such as depression and anxiety (e.g. Jansen et al., 2011). Two of the most prevalent
reported sleep problems in early childhood are difficulties initiating sleep and nighttime awakenings
(Sadeh, Mindell, Luedtke, & Wiegand, 2009). Potentially, separation from parents and darkness at
bedtime may be distressing for children and could make sleep initiation and sleep maintenance chal-
lenging (Dahl & El-Sheikh, 2007; Tétreault, Bouvette-Turcot, Bernier, & Bailey, 2017). Theoretical
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frameworks emphasize ongoing dynamic associations between the child and the environment and
suggest that children’s sleep may both predict parenting and be predicted by parenting. Therefore,
so-called transactional sleep models suggest the possibility of bidirectional associations between
parenting and children’s sleep (El-Sheikh & Kelly, 2017; Sadeh & Anders, 1993; Sadeh, Tikotzky, &
Scher, 2010; Sameroff & Mackenzie, 2003; Tikotzky, 2017).

Parental sensitivity is the ability of parents to perceive and interpret children’s cues accurately and
to react to them promptly and appropriately. Depending on the setting of the parent—child inter-
action (e.g. free play, teaching, or caregiving), sensitivity constitutes abilities such as cooperation,
non-intrusiveness, supportiveness, respect for autonomy, and structuring (Ainsworth, Blehar,
Waters, & Wall, 1978). Parental sensitivity is a known predictor of children’s emotional security (Ains-
worth et al.,, 1978; De Wolff & Van ljzendoorn, 1997). Experiencing emotional security may enable
children to initiate and maintain sleep (Dahl & EI-Sheikh, 2007; Sadeh et al., 2010; Tétreault et al.,
2017; Tikotzky, 2017).

Cross-sectional studies examining maternal sensitivity and children’s sleep have shown mixed
findings. In some studies, observed higher maternal sensitivity at bedtime (Teti, Kim, & Countermine,
2010) and during daytime (Priddis, 2009) were related to fewer infant sleep problems as measured
with caregiver-reported children’s sleep diaries (Priddis, 2009; Teti et al., 2010). However, other
studies found no significant association between observed maternal sensitivity and sleep as assessed
using mother-reported sleep diaries (Bates, Viken, Alexander, Beyers, & Stockton, 2002) and actigra-
phy (Scher, 2001), nor any differences in observed maternal sensitivity between preschoolers with
and without sleep problems (Millikovsky-Ayalon, Atzaba-Poria, & Meiri, 2015). Longitudinal studies
have also shown mixed findings between maternal sensitivity and different sleep constructs.
Observed higher maternal sensitivity in infancy was related to a higher percentage of nocturnal
sleep as measured with sleep diaries at preschool age (Bordeleau, Bernier, & Carrier, 2012; Tétreault
et al., 2017) and longer sleep duration as measured with actigraphy at child aged 7 years (Cimon-
Paquet, Tétreault, & Bernier, 2019). However, maternal sensitivity was not related to the longest
bout of uninterrupted sleep (Tétreault et al., 2017), sleep duration over a 24-hour period (Bordeleau
et al., 2012) or ratio of sleep duration to time in bed (Cimon-Paquet et al., 2019). In contrast, in the
longitudinal study of Weinraub and colleagues (2012), higher observed maternal sensitivity was
associated with more mother-reported nighttime awakenings throughout early childhood.

Although many studies have conceptualized parental sensitivity as a predictor of children’s sleep,
few studies have examined the converse association (El-Sheikh & Kelly, 2017). Importantly, associ-
ations from children’s sleep to parenting are equally plausible as sensitive parenting may be
impaired by children’s sleep problems. Aside from potential genetic effects (Gregory, Rijsdijk, &
Eley, 2006), mothers of preschoolers with sleep problems indicated in a qualitative study that
their child’s sleep problems have a negative impact on their emotional well-being (e.g. frustration)
and daytime functioning (e.g. exhaustion), which could potentially undermine sensitive parenting
(Smith, Galland, & Lawrence, 2019). In line with this, mothers of children with sleep problems (i.e.
referred or according to clinical cut-offs) reported poor maternal sleep quality themselves, and
higher levels of fatigue, which in turn were related to factors that potentially undermine sensitive
parenting, such as greater levels of parenting stress and lower parenting warmth (Giallo, Rose, & Vit-
torino, 2011; Meltzer & Mindell, 2007). Furthermore, mothers experiencing more fatigue or insuffi-
cient sleep were less likely to use sensitive verbal control techniques in mildly stressful situations
(White, Bradley, Neverve, Stirewalt, & Summers, 2015).

Altogether, previous studies and theory suggest the possibility of bidirectional effects between
maternal sensitivity and sleep problems. However, studies examining bidirectional links between
maternal sensitivity and sleep problems are scarce and do not examine these associations across
different developmental periods in early childhood. Studies that have examined bidirectionality
between maternal sensitivity and children’s sleep problems have found associations of maternal sen-
sitivity affecting children’s sleep problems in early infancy (Bilgin & Wolke, 2017; Philbrook & Teti,
2016) and bidirectional associations in school-aged children (Bell & Belsky, 2008). In early infancy,
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higher maternal sensitivity was related to fewer regulatory problems, including sleep problems
(Bilgin & Wolke, 2017), and promoted more infant sleep (Philbrook & Teti, 2016). However, in
these studies, regulatory problems and infant sleep did not predict maternal sensitivity (Bilgin &
Wolke, 2017; Philbrook & Teti, 2016). In school-aged children (i.e. 8- to 11-year-old children), lower
maternal sensitivity and more conflicted mother-child relationships were associated with more
sleep problems over time. Children’s sleep problems in turn predicted decreases in maternal sensi-
tivity and less closeness in mother—child relationships (Bell & Belsky, 2008).

Aim and hypotheses

Due to the lack of bidirectional studies across different developmental periods in early childhood,
there is an incomplete picture of the associations between maternal sensitivity and sleep problems.
The aim of the current study is to examine the associations between maternal sensitivity and chil-
dren’s sleep problems across early childhood by examining these associations repeatedly in children
aged between 1.5 and 6 years using data from a large longitudinal birth cohort.

Although studies examining links between maternal sensitivity and sleep problems have revealed
inconsistent findings (Bell & Belsky, 2008; Bilgin & Wolke, 2017; Philbrook & Teti, 2016), due to the few
bidirectional studies across early childhood and the plausibility of bidirectional associations between
maternal sensitivity and sleep according to theoretical frameworks of the transactional sleep model
(El-Sheikh & Kelly, 2017; Sadeh et al., 2010; Sadeh & Anders, 1993; Sameroff & Mackenzie, 2003;
Tikotzky, 2017), we hypothesize that bidirectional associations exist between maternal sensitivity
and sleep problems across early childhood. More specifically, over time, we expect (H1) higher
levels of maternal sensitivity to be associated with fewer sleep problems in children and (H2)
fewer sleep problems of children to be associated with higher levels of maternal sensitivity (see
Figure 1).

Method
Setting and study population

We report how we determined our sample size, all data exclusions, and all measures in the study.
This study was embedded in the Generation R Study, a prospective population-based cohort
study investigating the growth and development from foetal life onwards in Rotterdam, the Nether-
lands. All pregnant women with an expected delivery date between April 2002 and January 2006
were invited to participate by their midwife or obstetrician during routine visits. Participating chil-
dren and their families received questionnaires and were invited to the research centre (see

Maternal sensitivity Maternal sensitivity

Maternal sensitivity

Sleep problems

Sleep problems

Sleep problems

1.5 years 3 years 4 years 6 years

Figure 1. Expected associations for maternal sensitivity and children’s sleep problems over time.
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Kooijman et al., 2016, for a detailed description of the study). A subsample of 1247 children was
recruited for the Generation R Focus cohort, a cohort consisting of children of Dutch origin (i.e.
the children, their parents, and their grandparents were all born in the Netherlands) selected for
additional in-depth investigation. This subsample consists of a homogenous group of white
mother-child dyads. Written informed consent was obtained from all caregivers. The Medical
Ethical Committee of the Erasmus Medical Center Rotterdam approved the study (MEC 217.595/
2002/202).

In this study, mother—child dyads from the Generation R Focus cohort were included when at
least one assessment of children’s sleep problems and at least one assessment of maternal sensitivity
were available (n = 942). Within this sample, information on maternal sensitivity was available for 607
mothers (64.4%) of children aged 1.5 years, for 692 mothers (73.5%) of children aged 3 years and for
623 mothers (66.1%) of children aged 4 years. Data on children’s sleep problems were available for
847 children (89.9%) at 1.5 years, 839 children (89.1%) at 3 years, and 853 children (90.6%) at 6 years
of age.

Non-response analyses were performed, comparing included mother-child dyads (i.e. at least one
assessment of children’s sleep problems and at least one assessment of maternal sensitivity were
available) and excluded mother-child dyads. Mothers included in the analyses (n=942) were
older than mothers who were not included (n =305), t (431.99) = —5.45, p <.001, and had a higher
educational level, x* (1) =28.35, p <.001. Moreover, children included in the analyses were more
often girls, x* (1) = 4.64, p < .05.

Measures

Maternal sensitivity

Maternal sensitivity was observed when mother and child visited the research centre with children
aged 1.5 and 3 years, and during a home visit with children aged 4 years. The sensitivity measures at
the different time points were all developed from the perspective of the attachment theory (Ains-
worth et al., 1978; Kok et al., 2013). Coders were extensively trained and regularly supervised (Kok
et al.,, 2013).

Maternal Sensitivity at 1.5 Years. During a visit at the research centre, maternal sensitivity was
observed in a 5-minute free play session and a 5-minute psychophysiological assessment. Record-
ings were coded using Ainsworth’s 9-point rating scales for Sensitivity and Cooperation (Ainsworth,
Bell, & Stayton, 1974). An overall maternal sensitivity score was generated by standardizing the
scores and creating an average across both subscales and situations, with higher scores indicating
more maternal sensitivity. The intercoder reliability (intraclass correlation coefficient [ICC], single
measure, absolute agreement) ranged from .65 to .71 (Kok et al., 2013).

Maternal Sensitivity at 3 and 4 Years. During the research centre visit at 3 years of age and the
home visit at 4 years of age, mothers and children were asked to perform two 3- to 4-minute
tasks which challenged the child. At 3 years of age, in the ‘building a tower’ task, mothers and chil-
dren had to place blocks on a rod in a particular order, so that the blocks fitted together like puzzle
pieces. In the ‘Etch-a-Sketch’ task, mothers and children were asked to complete a maze using a
drawing toy with two knobs, with the parent controlling one knob and the child controlling the
other. At 4 years of age, in the ‘building a tower’ task, parents and children had to build a tower
as high as possible. In the ‘Etch-a-Sketch’ task, mothers and children had to draw complicated
figures with the parent controlling one knob and the child controlling the other knob of the
drawing toy. Recordings of these tasks were coded using the revised Erickson 7-point rating
scales for Supportive presence and Intrusiveness to measure maternal sensitivity (Egeland, Erickson,
Clemenhagen-Moon, Hiester, & Korfmacher, 1990). Maternal supportive presence scores and
reversed intrusiveness scores were used as indicators of maternal sensitivity at 3 and 4 years of
age, with higher scores indicating more maternal sensitivity. The ICC ranged from .75 to .79 for
the 3-year measurement and from .79 to .85 for the 4-year measurement (Kok et al., 2013).
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Sleep problems

Children’s sleep problems were assessed with the Sleep Problems Scale of the Child Behaviour
Checklist 1%2—5 (CBCL/1%2—5; Achenbach & Rescorla, 2000) at child ages 1.5, 3, and 6 years, which
were completed by the caregivers (between 84% and 100% were completed by the mother). The
Sleep Problems Scale contains seven questions about sleep problems (i.e. ‘doesn’t want to sleep
alone’; ‘resists going to bed at night’; ‘has trouble getting to sleep’; ‘sleeps less than most kids
during the day and/or night’; ‘wakes up often at night’; ‘nightmares’; ‘talks or cries out in sleep’). Care-
givers rated the sleep problems on a 3-point rating scale: 0 (not true), 1 (somewhat or sometimes true),
or 2 (very true or often true). ltems were summed to weighted scores according to the manual (Achen-
bach & Rescorla, 2000), with higher scores indicating more sleep problems. The psychometric prop-
erties of the CBCL/1%2—5 are well established, with adequate test-retest reliability (a=.92 over 8
days) and internal consistency (a=.78; Achenbach & Rescorla, 2000). Moreover, the CBCL/1%2—5
Sleep Problem Scale has been used as a measure of children’s sleep problems in previous studies
(e.g. Gregory & O’Connor, 2002; Koopman-Verhoeff et al., 2019).

Statistical analyses

Longitudinal measurement invariance was assessed for maternal sensitivity at child aged 3 and 4
years. Maternal sensitivity at 1.5 years was examined with a slightly different coding scheme and
could therefore not be included in the assessment of measurement invariance. Measurement invar-
iance for maternal sensitivity for children aged 3 and 4 years was assessed by comparing increasingly
stringent models, reflecting (A) configural (i.e. equivalent basic factor structure over time, no cross-
time constraints); (B) metric (i.e. equal factor loadings); and (C) scalar invariance (i.e. equal factor load-
ings and item intercepts) (Van de Schoot, Lugtig, & Hox, 2012). If imposing invariance constraints
resulted in a significant increase in the Chi-square and, additionally, in Acy (comparative fit
index) > —.01, supplemented by Agmsea (root mean square error of approximation) >.015 or Asgumr
(standardized root mean square residual) > .03 (item loadings) or Asgmr>.010 (item intercepts,
residual variances), the respective constraint was not tenable (Chen, 2007). If measurement invar-
iance could not be established at a certain level, the less stringent model (i.e. configural model
for metric non-invariance and metric model for scalar non-invariance) was inspected to determine
the items with the strongest non-variance by examining which items’ factor loadings (for metric
non-invariance) or intercepts (for scalar non-invariance) were likely to differ the most across time.
Thereafter, the fit of the less constrained and more constrained model was compared once again
while releasing items with the strongest non-invariance one by one, providing that at least two
item loadings and intercepts were constrained across the two measurement occasions. If the
more constrained model did not fit worse than the less constrained model, partial invariance was
established (Van de Schoot et al,, 2012). The final latent factor scores for maternal sensitivity at
child aged 3 and 4 years, including all tenable constraints, were saved and used as observed variables
in the following step of the analyses.

The directionality of associations between maternal sensitivity and children'’s sleep problems over
time was assessed using cross-lagged panel modelling (CLPM). Analyses were conducted in Mplus
(Version 8.4). Stability of maternal sensitivity and children’s sleep problems was taken into
account by regressing later scores of each construct on earlier scores. Concurrent associations
between maternal sensitivity and children’s sleep problems were taken into account by estimating
within-time point correlations. To examine the direction of associations between maternal sensitivity
and children’s sleep problems, cross-lagged paths from maternal sensitivity to children’s sleep pro-
blems at the subsequent time point were estimated. Conversely, paths from children’s sleep pro-
blems to maternal sensitivity were estimated at the subsequent time point. Child age was
included as a covariate. Missing data were dealt with using Full Information Maximum Likelihood,
which produces unbiased parameter estimates (Muthen & Muthen, 1998-2017).
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To evaluate the model fit, Chi-square statistics, CFl, Tucker-Lewis index (TLI), SRMR, and RMSEA
values were examined. A nonsignificant Chi-square statistic, CFl and TLI values larger than .95,
SRMR values smaller than .08 and RMSEA values smaller than .05 were used as an indication for a
good fit (Hu & Bentler, 1999; Van de Schoot et al,, 2012).

Results
Descriptive statistics and measurement invariance

Characteristics of the mothers and children are displayed in Table 1. Mothers’ age at intake of the
Generation R study ranged between 16 and 44 years (M=31.93 years, SD=3.81) and most
mothers had a high educational level with 74.6% having obtained at least a bachelor’'s degree.
Approximately half (49.7%) of the children in the sample were girls. Bivariate correlations
between maternal sensitivity and children’s sleep problems are displayed in Table 2. Tests for
measurement invariance indicated that partial metric invariance was obtained. Some adjustments
were necessary; in the metric model, the factor loading of one item (i.e. intrusiveness during the
building a tower task) had to be freely estimated across time. Because fewer than two item intercepts
could be constrained across time (Table 3), partial scalar invariance could not be established. Partial
metric invariance was obtained, which enables examination of associations between constructs
(using CLPM).

Direction of associations: maternal sensitivity and children’s sleep

Fit estimates indicated a good fit for the CLPM in which associations between maternal sensitivity
and children’s sleep problems were modelled, x? (30) = 52.12, p =.007; CFI =0.97; TLI = 0.95; SRMR
=.03; RMSEA =.03. Model results are presented in Figure 2 and Table 4, and indicate that higher
levels of maternal sensitivity at 3 years were associated with fewer children’s sleep problems at 6
years. The association between maternal sensitivity at child aged 1.5 years and children’s sleep pro-
blems at child aged 3 years was, however, not significant. Furthermore, no associations of children’s
sleep problems with later maternal sensitivity were significant. Moreover, concurrent associations
between maternal sensitivity and children’s sleep problems were not significant.

Table 1. Child and maternal characteristics of study population (n = 942).

Study characteristics Mean (SD)/% (n) n
Child characteristics
Female 49.7 (468) 942
Sleep problems scores
At 1.5 years 1.38 (1.84) 847
At 3 years 1.54 (1.98) 839
At 6 years 1.03 (1.61) 853
Maternal characteristics
Age at intake 31.93 (3.81) 942
Educational level
No/primary school/secondary school/vocational training 25.4 (223) 879
Bachelor’s degree/University 74.6 (656) 879
Maternal sensitivity scores
Sensitivity (at 1.5 years)® 6.28 (1.01) 610
Cooperation (at 1.5 years)® 6.25 (0.95) 610
Supportive presence (at 3 years)® 4.05 (1.09) 692
Non-intrusiveness (at 3 years)b 3.89 (1.17) 692
Supportive presence (at 4 years)b 3.58 (1.13) 624
Non-intrusiveness (at 4 years)b 3.41 (1.10) 623

3possible scores on the Ainsworth’s 9-point rating scales range from 1 to 9. ®Possible scores on the Erickson 7-point rating scales
range from 1 to 7.
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Table 2. Bivariate correlations between maternal sensitivity and children’s sleep problems.

Study variable Maternal sensitivity Sleep problems
1.5 years 3 years 4 years 1.5 years 3 years 6 years

Maternal sensitivity 1.5 years

3 years 25%*

4 years 2% .38%*
Sleep problems 1.5 years —.01 -.01 —.09*

3 years .01 .01 -.07 39%*

6 years —.00 —.09% —.12%* 27%* A5**

*p <.05; **p < .01.

Discussion

The current study examined the direction of associations between maternal sensitivity and children’s
sleep problems across early childhood in a large prospective population-based cohort study with
observations of maternal sensitivity. Only maternal sensitivity at child aged 3 years was associated
with fewer children’s sleep problems at child aged 6 years. However, maternal sensitivity at child
aged 1.5 years was not associated with children’s sleep problems at child aged 3 years, children’s
sleep problems were not associated with later maternal sensitivity at any time point, and no concur-
rent associations between maternal sensitivity and children’s sleep problems were significant. There-
fore, findings of the current study do not support our earlier formulated hypotheses, in which we
expected bidirectional associations between maternal sensitivity and sleep problems across early
childhood.

Associations between maternal sensitivity and child sleep have been reported in previous studies
with higher levels of maternal sensitivity diminishing children’s sleep problems in infancy (Bilgin &
Wolke, 2017; Philbrook & Teti, 2016), but findings from cross-sectional and longitudinal studies are
unequivocal: some studies report no associations (e.g. Cimon-Paquet et al,, 2019), and some report
more awakenings when mothers are more sensitive to the needs of their infant (Weinraub et al.,
2012). In the current study, no associations between maternal sensitivity and sleep were found at
the age of 1.5 years. The current study did show that higher levels of maternal sensitivity in toddler-
hood (3 years) were related to better child sleep at school age (6 years). Maternal sensitivity pro-
motes development of self-regulation in children (Bowlby, 1969; Sadeh et al., 2010; Tikotzky,
2017), which may facilitate sleep initiation and enable children to soothe themselves back to
sleep during night wakings (Dahl & El-Sheikh, 2007; Tikotzky, 2017). Interestingly, the age period
around the transition to school is one of the least studied developmental periods in the field of par-
enting and child sleep. At the same time, it marks a period of rapid development of the child’s self-

Maternal sensitivity

> >

Maternal sensitivity Maternal sensitivity

Sleep problems

Sleep problems
.38 40"

Sleep problems

1.5 years 3 years 4 years 6 years

Figure 2. Cross-lagged panel model for maternal sensitivity and children’s sleep problems.
Note: Coefficients presented are standardized coefficient estimates. Significant coefficients are indicated in bold. **p <.01.



Table 3. Comparing nested models: Testing measurement invariance for maternal sensitivity at child ages 3 and 4 years.

Model Model fit indices Model Model comparisons

X df p CFI Ll SRMR RMSEA Ve df p ACFI ASRMR ARMSEA
A. Configural 71.498 13 <.001 0.923 0.835 0.052 0.073
B. Metric 89.685 17 <.001 0.905 0.843 0.061 0.072 Bvs. A 18.19 4 001 —-0.018 0.009 <0.015
C. Metric® 81.074 16 <.001 0.915 0.851 0.056 0.070 Cvs. A 9.58 3 023 -0.008 0.004 <0.015
D. Scalar 284.452 20 <.001 0.654 0.515 0.109 0.126 Dvs. C 203.38 4 <.001 —0.261 0.053 0.056
E. Scalar® 166.783 19 <.001 0.806 0.715 0.078 0.097 Evs. C 85.71 3 <.001 —0.109 0.022 0.027
F. Scalar® 110.045 18 <.001 0.879 0.813 0.065 0.078 Fvs. C 28.97 2 <.001 —-0.036 0.009 0.008

Note. CFl = comparative fit index; TLI = Tucker-Lewis index; SRMR = standardized root mean square residual; RMSEA = root mean square error of approximation. Full uniqueness invariance was not
tested as scalar invariance (less constrained model) was not established.

3Metric model after releasing item Intrusiveness during building a tower task factor loading constraint. ®Scalar model after releasing item Intrusiveness during ‘Etch-a-Sketch’ task intercept con-
straint. “Scalar model after releasing items Intrusiveness during ‘Etch-a-Sketch’ task and Supportiveness during building a tower intercept constraints.
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Table 4. Parameter estimates of the cross-lagged panel model for maternal sensitivity and children’s sleep problems.

Model parameters b SE p B
Cross-lagged paths
Maternal sensitivity (1.5 years) — children’s sleep problems (3 years) —-0.03 1 .795 -.01
Maternal sensitivity (3 years) — children’s sleep problem (6 years) -0.19 .07 .008 -.09
Children’s sleep problems (1.5 years) — maternal sensitivity (3 years) —0.01 .02 494 —.03
Children’s sleep problems (3 years) — maternal sensitivity (4 years) —0.02 .01 .065 -.05
Within-time associations
Children'’s sleep problems (1.5 years) — maternal sensitivity (1.5 years) -0.02 .06 679 -.02
Children’s sleep problems (3 years) — maternal sensitivity (3 years) 0.003 .05 945 .003
Children'’s sleep problems (6 years) — maternal sensitivity (4 years) —0.03 .03 .286 —.04
Stability paths
Maternal sensitivity (1.5 years) — maternal sensitivity (3 years) 0.23 .04 <.001 23
Maternal sensitivity (3 years) — maternal sensitivity (4 years) 0.62 .03 <.001 63
Children’s sleep problems (1.5 years) — children’s sleep problems (3 years) 0.41 .04 <.001 38
Children’s sleep problems (3 years) — children’s sleep problems (6 years) 0.32 .03 <.001 40

regulatory abilities, and simultaneous parenting challenges (e.g. boundary setting, sensitive disci-
pline; Kok et al., 2022). This underlines the importance for future studies to establish the develop-
mental challenges of parenting and child sleep in pre-school and school-aged children.

In the current study, children’s sleep problems did not predict maternal sensitivity. These findings
are not in line with theoretical frameworks of transactional sleep models (Sadeh et al., 2010), in which
parenting influences child sleep and vice versa. Potentially, the sleep behaviours as measured with
the CBCL/1%2—5 (e.g. has trouble getting to sleep) are not considered to be problematic by care-
givers. Whether mothers perceive sleep behaviours as problematic is dependent on their own
sleep-related attitudes and beliefs (Dai & Liu, 2021). Children’s sleep behaviours are more likely to
be considered problematic when inconsistent with parents’ expectations, and perceived as
uncontrollable, troublesome, and stressful. Possibly, mothers did observe the listed child sleep beha-
viours but did not perceive these sleep behaviours as problematic, resulting in nonsignificant associ-
ations. Since assessing the prevalence of sleep behaviours may not provide a complete picture of the
bidirectional associations between parenting and children’s sleep, future studies should include
assessments of parents’ perceptions and expectations of child sleep.

Since daytime parenting challenges may differ from nighttime parenting challenges (e.g. bedtime
routines; Camerota, Propper, & Teti, 2019; Mindell & Williamson, 2018), maternal sensitivity assessed at
daytime may be less strongly associated with children’s sleep than maternal sensitivity assessed at night-
time. To our knowledge, no studies have examined the difference between nighttime maternal sensi-
tivity and daytime maternal sensitivity. However, some studies have reported that higher nighttime
maternal sensitivity was associated with fewer children’s sleep problems in infancy (Philbrook & Teti,
2016; Teti et al, 2010) and sensitive nighttime interactions were related to secure attachment quality
(Higley & Dozier, 2009). In these studies (Higley & Dozier, 2009; Philbrook & Teti, 2016; Teti et al.,
2010), nighttime sensitivity was observed and coded using existing sensitivity concepts (e.g. structuring
and non-intrusiveness). Future studies could apply existing sensitivity concepts to parent-child inter-
actions around nap time, bedtime, and night wakings to determine whether parental daytime and night-
time sensitivity differ and how both sets of parenting behaviours are related to children’s sleep problems.

Specific parental behaviours might be required in the context of child sleep. Sensitivity, as assessed
in the current study, includes both supportive presence (i.e. positive regard and emotional support)
and non-intrusiveness (i.e. respecting the child’s autonomy). Although this assessment is considered
the gold standard for observing maternal sensitivity, in the context of child sleep, parents may be
focused on disengagement (as opposed to engagement) from the child to prepare the child for
sleep and separation from the parent (Teti et al., 2010). The used observations of maternal sensitivity
mainly encourage parent-child engagement (e.g. mothers are asked to interact with their child). For
future studies, assessing maternal sensitivity might include additional measures of sensitive disen-
gagement to assess maternal sensitivity more accurately and appropriately within a sleep context.
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The results of the current study may be of particular interest for the treatment of children’s sleep
problems. Existing behavioural interventions often involve ignoring the child after bedtime (e.g. cry
it out approach; Ball, Douglas, Kulasinghe, Whittingham, & Hill, 2018, 2020; Mindell, Kuhn, Lewin,
Meltzer, & Sadeh, 2006), which do not align with the notion of sensitive parenting (Ball et al.,
2018, 2020). The few interventions that promote parental sensitivity around bedtime have been eval-
uated as promising by parents and practitioners, but empirical evidence remains limited (Ball et al.,
2018, 2020). Future interventions may benefit from including assessments of sleep-related parental
perceptions and parental sensitivity.

Limitations and directions for future research

Several limitations warrant caution in the interpretation of our findings. Firstly, measurement invar-
iance for maternal sensitivity could only be assessed for the measures at child ages 3 and 4 years.
However, assessments of maternal sensitivity were consistent with Ainsworth’s seminal theory (Ains-
worth et al., 1978) and the current research is a response to the calls of research to examine measure-
ment invariance as a prerequisite for meaningful comparisons in research (Putnick & Bornstein,
2016). Moreover, because the assessments were partially invariant at the metric level, associations
between the factors scores could be meaningfully interpreted, allowing for an examination of the
direction of associations between maternal sensitivity and children’s sleep problems over time.

Secondly, only maternal parenting was included in the current study. As children’s sleep takes
places within a broader system of caregivers, children’s sleep problems can be explored within
the family context and other caregivers’ parenting behaviours should be taken into account
(Sadeh et al.,, 2010; Tikotzky, 2017). Indeed, both higher paternal involvement and sensitivity of
both parents have been demonstrated to be related to better children’s sleep in early childhood
(Bernier, Tétreault, Bélanger, & Carrier, 2017; Bordeleau et al., 2012). Moreover, fathers possibly act
as a buffer to reduce maternal stress in families of children with sleep disturbances (Millikovsky-
Ayalon et al., 2015). Future studies should adopt a multi-informant approach to capture children’s
sleep within a broader system of caregivers.

Thirdly, in the current study, mother-reported questionnaires were used to assess children’s sleep
problems. The CBCL/1%2—5 Sleep Problem Scale has been reliably used as a measure of children’s
sleep problems (e.g. Gregory & O’Connor, 2002; Koopman-Verhoeff et al, 2019), mothers give
fairly reliable reports of younger children’s sleep (Carskadon, 2011) and observations of sensitivity
were used, thus eliminating the risk of single rater bias. However, questionnaire data is likely (in
part) subjective, and affected by informants’ characteristics (e.g. symptoms of psychopathology;
Camerota et al,, 2019). Future studies should therefore investigate parenting and children’s sleep
using a multimethod approach (i.e. objective and subjective measures), to aid the interpretation
of future findings and ultimately supporting healthy sleep in families.

Fourthly, the current sample consisted of a homogeneous, population-based group of Dutch
mother-child dyads and most mothers had a relatively high educational level. Therefore, it is
unknown whether the current findings are generalizable to populations with different ethnic and
cultural backgrounds.

Lastly, due to a relatively low level of sleep problems in the current sample, effect sizes in the
current study could be restricted. However, although only modest effect sizes were found, these
small effects may still have significant implications when used for (preventive) interventions and
specific subgroups of children (Kok et al., 2013; McCartney & Rosenthal, 2000).

Conclusion

The current study examined the directionality of associations between maternal sensitivity and chil-
dren’s sleep problems across early childhood in a large longitudinal population-based sample with
observations of maternal sensitivity. No evidence for bidirectionality between maternal sensitivity
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and children'’s sleep problems was found. Findings from this large nationally representative cohort
study indicate that maternal sensitivity at child aged 3 years is associated with fewer children’s sleep
problems at child aged 6 years. Future studies could focus on sleep-related parenting behaviours,
such as sensitive disengagement around bedtime.
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