1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Sleep Health. Author manuscript; available in PMC 2023 February 01.

-, HHS Public Access
«

Published in final edited form as:
Sleep Health. 2022 February ; 8(1): 47-53. doi:10.1016/j.sleh.2021.08.006.

A One-year Longitudinal Study of the Stress, Sleep, and
Parenting of Mothers of Toddlers

Maureen E. McQuillanl, John E. Bates?, Angela D. Staples3, Kirby Deater-Deckard*
lindiana University School of Medicine

2Indiana University
SEastern Michigan University

4University of Massachusetts at Amherst

Abstract

Objectives: The present study, building on cross-sectional research showing links between
mothers’ sleep, stress, and parenting, used a longitudinal design to consider 1) the temporal
direction of links between mothers’ sleep and stress, 2) whether mother sleep deficits predict
change in parenting across time, and 3) whether mother sleep deficits mediate the inverse
association between stress and positive parenting.

Design: The study used repeated measures of stress, mother sleep, and positive parenting at
toddler ages 30, 36, and 42 months.

Setting: Data were collected at two sites, one in the Midwest and one in the East.

Participants: 413 mother-toddler pairs were followed. Mothers were mostly married, college
educated, and middle class, but there was also considerable variability between families.

Measurements: Stress was measured via parenting hassles, CHAOS, and role overload scales.
Mother sleep was measured via actigraphy. Positive parenting was observed during the bedtime
routine and rated using the HOME scale and other items.

Results: Mother stress and sleep were inextricably linked across toddlerhood, and worse sleep
was predictive of less observed positive parenting, even when controlling for prior levels of stress
and parenting.

Conclusions: Improving mothers’ sleep may be important in efforts to improve their parenting.
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Sleep deficits have been shown to be associated with adults’ stress® and poor cognitive and
emotional functioning?. We found that sleep deficits in mothers of typically developing
toddlers were concurrently associated with less observed positive parenting during the
toddler’s bedtime routine, even controlling for the effects of sociodemographic risk factors,
parenting stress, child misbehavior, hours worked outside the home, and number of children
in the home3. We now can address these questions in a longitudinal design, which allows us
to consider, in addition to the question of concurrent linkage, whether: 1. the effects between
stress and sleep have a temporal order, 2. mother sleep deficits predict change in parenting
across time, and 3. mother sleep deficits mediate the inverse association between stress and
positive parenting.

Mothers of Toddlers

During the early childhood years, mothers, on average, tend to be more directly involved

in their children’s lives and more sensitive to problem behavior and other stressors,
compared to fathers.* Additionally, mothers are more likely to experience sleep disruptions
in relation to their child’s sleep disruptions, while father sleep is less strongly associated
with child sleep.® Mothers, therefore, were the particular focus of the present study, which
was conducted across toddlerhood, a developmental period known for increases in child
willfulness in addition to changes in sleep, particularly decreases in daytime sleep®, night
wakings’, and total sleep.8 Mothers of toddlers likely face high levels of parental stress and
sleep deficits that could affect their parenting behavior.

Mothers’ Sleep

There is abundant and important research on the sleep and functioning of mothers of
infants® and mothers of chronically ill childrenl®. Research on the sleep of parents of
typically developing children after infancy is comparatively scarce, but it is growingL,
Cross-sectional studies show that the timing, duration, and quality of child sleep are
significantly related to the timing, duration, and quality of mother sleep?2. Mothers’
insomnia is linked with higher levels of household chaos and child neglect, even when
socioeconomic status, depression, and relationship status are controlled’3. Parents’ fatigue
has also been shown to be associated with higher levels of parenting stress, hostility, and
irritability, as well as with lower levels of parental warmth, self-efficacy, and satisfaction

in the parenting rolel4. Notably, these associations between parent sleep/fatigue with parent
functioning have been based entirely on parent-report. To date, the only study to examine
the links between actigraphically-measured sleep and daytime functioning in mothers of
toddlers comes from our research group. We found that actigraphic measures of mother
sleep deficits were not only associated with mother reports of parenting pressures, child
misbehavior, and sociodemographic risk factors, but also were concurrently associated,
inversely, with observed positive parenting above and beyond the effects of these three stress
domains3. Longitudinal research is now necessary to determine: 1. the direction of effects
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between stress and sleep across time, 2. whether mother sleep deficits predict change in
parenting across time, and 3. whether mother sleep deficits mediate the inverse association
between stress and positive parenting.

The Present Study

This study used repeated measures of mother-reported stress, mothers’ actigraphic sleep,
and observed positive parenting during the bedtime routine at toddler ages 30, 36, and 42
months. A cross-lagged panel model was conducted to model the levels of change mothers
experienced across time relative to other mothers, and to test lead-lag associations between
constructs across time.

We sought to examine temporal links between parents’ stress and sleep across toddlerhood.
Research has shown that stress can result in poor and insufficient sleep. Experimentally
induced stress!® and real-world stressors!® can reduce the duration and quality of sleep. For
women in particular, lower socioeconomic status has been shown to be associated with fewer
actigraphic sleep minutes!’. Prior research has also shown that poor and insufficient sleep,
in turn, can result in higher stress levels. Poor sleep quality increases morning cortisol and
cholesterol levels, reflecting a physiological stress responsel8. Moreover, sleep loss has been
shown to reduce the rate at which cortisol concentrations decline over the course of a day,
resulting in relatively elevated levels of cortisol in the evening®®. Sleep deficits also limit the
regulatory functioning of the prefrontal cortex, resulting in increased negative emotionality,
impulsivity, and sensitivity to low-level stressors20. Research on sleep deprived individuals
responding to physical exercise?! and sleep deprived medical professionals responding to
disruptive and unexpected events at work?2 has shown that the heightened activation of
stress systems following sleep loss is associated with stronger reactions to such challenges
compared to milder appraisals of these challenges when the individuals are well-rested.
Based on this extensive prior research on the connections between stress and sleep in

adults and our previous cross-sectional findings with mothers of toddlers in particular, we
expected to find similar bidirectional links between mother stress and sleep spanning across
a year of toddlerhood.

We also sought to longitudinally extend our prior cross-sectional research showing that
poor and insufficient mother sleep was linked with less observed positive parenting during
toddlers’ bedtime routines3. Other previous research examining links between stress and
parenting showed that mothers returning home from stressful work days were more likely to
show less positive parenting, rather than an increase in negative parenting3. Thus, we again
examined the effects of stress and sleep on positive parenting, and we expected that mothers
who experienced worse sleep would show less positive parenting across time, even with
controls for prior levels of positive parenting, compared to mothers who experienced better
sleep. Finally, we tested whether mother sleep deficits mediated the association between
stress and observed positive parenting. We expected to find that mothers who endorsed
higher levels of stress would experience worse sleep, which over time would result in less
observed positive parenting.
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Three community samples were collected as part of a multi-site, longitudinal study, the
Toddler Development Study. Recruitment was primarily through a database using county
birth records and community outreach efforts, such as through the local Head Start agency
and the Housing Authority. Advertisements, such as postcards, flyers, and social media
postings, were also used. Compensation ($100 total per wave of assessment, approximately
$25 per hour of participation) was provided, and transportation was offered. The local
institutional review boards approved the study, and mothers provided informed consent.

At child ages 30, 36, and 42 months, mothers completed questionnaires pertaining to
demographic information and stress. Mother-child dyads also participated in two home
visits. At the initial home visit, mothers were given actigraphs to wear for one week. Within
the next several days, two research assistants conducted a second home visit to observe
parent-child interaction in the hour prior to the child’s bedtime.

The full sample, collapsed across the three subsamples, included 413 mother-child pairs

at 30 months, 335 at 36 months, and 250 at 42 months. The first two samples were

collected in a Midwestern town and were followed longitudinally from child age 30 to 36

to 42 months. The first sample completed fewer stress measures than the second and third
samples, but had the same measures of parental sleep and parenting. Data collection for

the first sample was completed in 2013. The second sample completed additional stress
measures. Data collection for Sample 2 was completed in 2018. The third sample was
collected in an Eastern city and was followed longitudinally from child age 30 to 36 months.
Data collection for this sample was completed in 2016. The measures collected in the second
and third samples were identical. Measures collected in each sample are listed in Table 1.

In the first sample, mothers were 19 to 48 years old (M= 32.91, SD = 5.69), and 58% of the
target children were males. The family’s SES was calculated using the Hollingshead Four
Factor Index?4, an index which takes into account the parents’ educational attainment and
occupational prestige, with both parents’ education and occupation scores equally informing
estimates when both parents are employed, but with only one parent’s score informing
estimates in families with a single parent or a couple with a non-employed partner. Based on
the Hollingshead index, the sample was largely middle class (range = 14— 66, M= 47.29,
SD = 14.96). Eighty-two percent of mothers were Caucasian, 7% were Hispanic, 3% were
African American, and 8% identified as Asian American, American Indian, mixed race, or
other. Seven percent of the mothers were single/never married, separated, or divorced. In
48% of the families, the target child was the only child. Thirty-four percent had two children
in the home, while 18% had three to four children. Forty-one percent of mothers did not
work outside the home.

Across the second two samples with complete stress measures, mothers were 21 to 50 years
old (M=32.70, SD =5.03), and 49% of the target children were males. Based on the
Hollingshead index, the sample was largely middle class (range = 13- 66, M=47.71, SD
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=13.36). Ninety percent of mothers were Caucasian, 4% were Hispanic, 3% were African
American, and 3% identified as Asian American, American Indian, mixed race, or other.
Fifteen percent of the mothers were single/never married, separated, or divorced. In 28% of
the families, the target child was the only child. Forty percent had two children in the home,
29% had 3-4 children, and 3% had five or more children. Thirty-one percent of mothers did
not work outside the home, and 28% worked 40 or more hours per week. The two sites of
data collection for Samples 2 (site 1) and 3 (site 2) did not significantly differ in terms of
mother age (M= 32.68, SD = 4.71 years for Sample 2, and M= 32.66, SD = 5.57 years for
Sample 3) or family SES (M= 47.39, SD = 13.95 for Sample 2, and M=48.36, SD=12.11
for Sample 3). Similarly, these second two samples did not significantly differ from the first
sample in terms of mother age (M= 32.91, SD =5.69) or family SES (M= 47.29, SD=
14.96).

Stress.—Multiple indexes of parenting stress, including parenting hassles, household
chaos, and role overload were collected in Samples 2 and 3. The first sample assessed
only parenting hassles.

Parenting hassles.—In all three samples, mothers completed the Parenting Daily Events
scale?5, and the 16-item parenting tasks subscale was used for this study. Mothers rated the
frequency (1 = neverto 5 = constantly) and intensity (1 = no hassleto 5 = big hassle) of
common parenting hassles, such as cleaning up messes and running errands. The sum of the
items was used in all analyses (a = .81).

Household chaos.—In the second two samples, mothers completed the Confusion,
Hubbub, and Order Scale (CHAOS)26. Mothers’ responses to 12 binary (1 yes 0 o) items,
such as “You can’t hear yourself think in our home” and “It’s a real zoo in our home,” were
summed (a = 0.79).

Role overload.—In the second two samples, mothers’ perceived role overload was
assessed using the revised, 6-item Reilly Role Overload Scale?’. Items included “I need
more hours in the day to do all the things that are expected of me” and “There are times
when | cannot meet everyone’s expectations” using a 7-point Likert-scale, ranging from
neverto always. The average per-item rating was used (a = .80).

Mother sleep.—In all samples and time points, mothers wore a watch-like actigraph on
their non-dominant wrist for one week. The MicroMini Motionlogger from Ambulatory
Monitoring, Inc. (AMI; Ardsley, NY) recorded minute-by-minute patterns of motor activity.
Actigraph data were scored with the Motionlogger Analysis Software Package Action W-2
software (version 2.6.92) from AMI. The Cole-Kripke algorithm, which has been validated
for adults and shown to provide reliable estimates of sleep indexes when averaged over at
least five nights, was used to reduce the motion data into meaningful sleep variables?8: 29,
Wake time was recorded as the first minute that exceeded 50 movements and remained
above that value for the rest of the morning. Mothers also completed daily diaries to record
time in and out of bed as well as times when the actigraph was not worn.
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Based on previous principal components analysis30, the large number of AW-2 actigraph
variables were summarized into four composites. Composites were formed by standardizing
the actigraphy variables (based on sleep data across all assessments) and averaging them.
These four composites—sleep duration, sleep timing, sleep variability, and sleep activity—
represent broad dimensions of actigraphy that are often examined in the sleep literature3L.
The actigraphy variables included in each composite are listed in Appendix A. Of note,

the only diary reported variables included in the sleep composites were mother-reported
bedtime and the standard deviation of bedtime. On average, based on our actigraphy data,
the mothers slept for 8 hours (M= 454.26 minutes, SD = 53.86), experienced two prolonged
night wakings (lasting five or more minutes) per night (M= 2.39 wakings, SD = 1.57), and
went to bed around 11:30 PM (M= 23.60 in 24-hour time, SD = 1.15).

Observed Positive Parenting.—During the second home visit, two trained research
assistants observed for approximately an hour before the toddler’s bedtime. All research
assistants were thoroughly trained on the observation procedure using a comprehensive
observation manual, training sessions with advanced lab coordinators before visiting homes,
and a pairing procedure so that novice observers were accompanied by advanced observers
for additional training purposes on home visits. Observers independently completed a
Post-Observation Questionnaire (POQ)3 and two scales from the Home Observation for
Measurement of the Environment inventory (HOME)32. The POQ used a 5-point Likert
scale to assess responsiveness via 9 items, including “to what extent did this mother seem to
enjoy accommodating herself to the child’s needs and wants” and “to what extent did both
mother and child contribute reciprocally to their interactions”. The two HOME subscales
used were responsivity (11 items) and parental involvement (5 items). Each subscale had
binary yes (1) /no (0) and not applicable responses, and the sum of responses divided by

the number of applicable items was used for each. Sample items include “mother responds
to child’s vocalizations with a verbal response” for responsivity, and “mother tends to keep
child within visual range and to look at him/her often” for parental involvement. The two
observers’ ratings on the HOME and POQ subscales were averaged, and a single composite
index of Observed Positive Parenting was formed because all three scales were conceptually
related and significantly correlated, with correlation coefficients ranging from .34 to .65°.
Cronbach’s a for the full composite was 0.82, and inter-rater agreement on the composite
was r=0.57.

Analysis Plan

Structural Equation Modeling (SEM) was conducted in Mplus version 8.433. Full
information maximum likelihood estimation (FIML), a robust estimation method when data
are missing at random or completely at random, was used to address missingness. A portion
of the sample (24%) involved planned missingness (i.e., were purposefully not assessed at
all 3 ages), while other forms of missingness included participant unwillingness to have
observers visit their home, failure to return questionnaire packets, refusal to wear actigraphs,
actigraphic equipment failure, or attrition across time points when a family moved or was
unable to be contacted. The data that were missing by design were considered to be missing
completely at random343%, Missingness for sleep and parenting data as a function of an
auxiliary variable, family SES, was also tested. Mothers with usable actigraphic data had
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significantly higher SES (48.51 £ 13.13) compared with mothers without actigraphy data
(43.30 £ 13.86), #360) = 2.45, p=.02. However, mothers with parenting data were not quite
as likely to be high on SES, with a nonsignificant difference on socioeconomic status for
mothers with (48.11 + 15.19) and without (42.89 + 13.14) parenting data, {386) = 1.60,
p=.12. Maximum likelihood estimation with bootstrapping was used for the longitudinal
mediation model.

After addressing missingness and examining descriptives and bivariate correlations among
all variables, Confirmatory Factor Analyses (CFAs) were conducted to form latent constructs
for parental stress, mother sleep, observed positive parenting, individually, at child age 30
months. If the constructs were successfully formed, these constructs were then tested at the
second two time points, 36 and 42 months, to evaluate time invariance in the measurement
models. The fixed factor method of coding was used for the CFAs, meaning that the mean
and variance of the latent factor were set to zero and one, respectively, which allows factor
loadings to vary freely and promotes interpretability of findings.

After establishing measurement models, a cross-lagged panel model was conducted to test
whether stress predicted subsequent poor mother sleep, while controlling for prior levels of
mother sleep and while simultaneously testing the converse (poor mother sleep predicting
subsequent stress controlling for prior stress). A panel model was also used to examine
whether stress predicted later parenting behavior (controlling for prior levels of parenting)
and whether individual differences in sleep mediated this association. To determine whether
sleep mediated the effect of stress on later parenting behavior, the longitudinal mediation
modeling approach recommended by Cole and Maxwell3¢ was used. The longitudinal
mediation models examined whether (a) stress predicted subsequent sleep controlling for
prior sleep, (b) sleep predicted later parenting behavior controlling for prior levels of
parenting behavior, (c) stress predicted later parenting behavior (controlling for prior levels
of sleep and parenting behavior), and (d) whether the effect of stress on later parenting
behavior was mediated by sleep. The full models included other possible within- and
across-construct covariances to account fully for the covariance structure. Indirect effects
were tested by bootstrapping 95% confidence intervals (Cls) from 1,000 bootstrap samples.

Descriptive statistics are reported in Table 1. Mothers’ perceptions of parenting hassles,
household chaos, and role overload were selected to be tested in the CFA for parental stress
because they have been well-established in previous research and were shown to converge in
research from our project, with correlation coefficients ranging from .38 to .483 (Appendix
B). The sleep construct, General Sleep Deficit, was also formed based on previous research3
in which the actigraphic composites of Sleep Duration, Timing, and Variability were shown
to correlate (absolute rvalues ranged from .32 to .53), and a CFA was fit to the data at

child age 30 months to form the General Sleep Deficit construct, which reflected shorter,
later, and more variable sleep. This CFA was replicated and extended in the present study
by testing the CFA at all time points (Appendix C). The remaining sleep composite, Sleep
Activity, did not strongly correlate with General Sleep Deficit (= .13) and did not converge
in a latent construct. The parenting construct, Observed Positive Parenting (Appendix D),
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reflected maternal responsiveness and involvement observed during the home visit in the
hour before the target child’s bedtime, and a composite based on these scales was used in
previous research?.

Cross-lagged Panel Model

After finalizing the latent constructs for stress, sleep, and parenting, a cross-lagged panel
model was conducted (Figure 1). Four notable findings emerged. First, stress at child age 30
months was concurrently associated with General Sleep Deficit. General Sleep Deficit and
stress were also both associated with less positive parenting at 30 months. Second, the model
showed evidence for the hypothesized bidirectional links between stress and sleep deficits.
Higher levels of mother-reported stress were predictive of worse sleep at 30 to 36 months
and at 36 to 42 months. The reverse was also true; General Sleep Deficit was predictive of
higher reports of stress 6 and 12 months later. In addition to these bidirectional links across
time, stress and sleep deficits were concurrently linked at each age. The third notable finding
from this model pertains to associations with positive parenting. Both stress and sleep
deficits were predictive of less positive parenting 6 months later, even with autoregressive
controls for prior parenting. Fourth, we found a significant mediation effect, although it

was not the expected effect. We hypothesized that sleep deficits would mediate the link
between stress and parenting. Although we found that stress predicted worse sleep from

30 to 36 months, the link between sleep deficits at 36 months and parenting at 42 months
was not statistically significant, although it was in the expected (negative) direction (f = -
0.02). Instead of the hypothesized mediation effect, however, we found that more positive
parenting at 30 months predicted fewer sleep deficits at 36 months, which in turn predicted
lower levels of stress at 42 months.

Discussion

Previous research has shown that actigraphic measures of mothers’ sleep deficits inversely
predict positive parenting practices observed during the toddler’s bedtime period, above
and beyond other forms of stress, including parenting pressures, child misbehavior, and
sociodemographic risk factors like low socioeconomic status and single parenthood?.
However, due to the cross-sectional nature of this previous research, the direction of
associations between stress and sleep could not be clarified, and sleep deficits could not
be shown to have a causal effect on parent behavior. The present study built on this
previous research by 1) documenting bidirectional links between parental stress and sleep
deficits across a year of toddlerhood, 2) showing that mother sleep deficits predicted
change in parenting across time, and 3) establishing an unexpected mediation effect, with
positive parenting during the toddler’s bedtime routine predicting better sleep, which in turn
predicted less stress over time.

Summary of Findings

Evidence for bidirectional associations between stress and sleep emerged. Mothers who
reported higher levels of stress tended to experience more sleep deficits later relative to less
stressed mothers, and across time, mothers who experienced worse sleep tended to report
more stress later relative to mothers who experienced better sleep. These bidirectional links
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show that stress and sleep continually and mutually influence one another across time. Thus,
our hypothesis that mother sleep deficits play a part in the stress process, contributing to a
vicious cycle in which stress results in insufficient sleep, which in turn leads to a greater
perception of stress, was confirmed.

We also replicated and extended our previous result that mother sleep deficits predict

less observed positive parenting during the pre-bedtime period3. In the present study, we
found this result concurrently as well as across time from 30 to 36 months. Mothers who
experienced higher levels of General Sleep Deficit at child age 30 months tended to show
less positive parenting during the bedtime visit six months later compared to more well-
rested mothers. Although both of these findings are promising, we did not find evidence

in support of the hypothesized mediation effect with stress predicting poor sleep, which in
turn was expected to predict less positive parenting. We did, however, find that observed
positive parenting in the bedtime routine predicted better mother sleep six months later,
which in turn predicted lower levels of perceived stress another 6 months later. Mothers who
are highly responsive and involved during their child’s bedtime routine may prioritize sleep,
practice good sleep hygiene, and promote children’s sleep, all of which could enable better
mother sleep, which appears to have downstream positive effects on perceived stress. This
speculative but theoretically plausible explanation requires further research. A systematic
review3” has shown that positive affect in adults is longitudinally predictive of better sleep
over time, potentially due to enhanced parasympathetic regulation38 and more frequent use
of restorative health practices3®. Such processes associated with positive affect, in addition
to the positive consequences of positive parenting for the family system, may collectively
contribute to the mediation effect found in the present study.

Several limitations of this work should be considered. First, although the sample did have

a meaningful range of stress, it was not a sample of highly sleep deprived and otherwise
highly stressed mothers. This sample was also racially and ethnically homogeneous, and
thus, the results may not generalize to mothers from racial or ethnic minority backgrounds.
Additionally, our Hollingshead index of socioeconomic status is limited as it does not
incorporate important factors, such as income to needs ratio and income stability.
Individual characteristics, such as mothers’ race, socioeconomic status, and temperament,
may serve as important moderators of the links examined here and should be tested in future
research®l,

Second, the time scale that was used in this study, assessing mothers every six months,
may not be fine-grained enough to detect within-person effects of sleep deficits on parent
functioning. To better detect within-person effects, future research could examine mothers
sleep the night before their parenting is observed.

A third limitation of this study was our sole focus on mothers of toddlers without
consideration of fathers in the home. Several studies have demonstrated that mothers’ and
fathers’ average stress ratings tend to be more similar than different?, but the consideration
of fathers would be particularly useful for better understanding their contribution to
parenting tasks, specifically positive parenting observed at bedtime and its downstream
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effects on sleep in the family system. Indeed, prior research examining both mother and
father reports of family process in connection with toddler sleep has shown that fathers’
reports of relationship satisfaction and family functioning are inversely predictive of toddler
sleep problems?®2, suggesting the key role that fathers play in affecting sleep in the family
system.

Lastly, although we were specifically interested in the effects of stress and sleep on
positive parenting, future research should also examine the effects of stress and sleep on
the occurrence of negative forms of parenting. To get a valid, observational measure of
dysfunctional parenting, it may be necessary to observe for much longer periods than we
did. It was very rare to see truly negative parenting behavior, such as harsh scolding or
spanking, during the home visits.

These limitations are offset by several strengths, particularly the use of a large, multi-site
sample, a longitudinal design, well-validated actigraphic measures of sleep, and observed
measures of parenting. The findings advance our understanding of how parental stress and
sleep are interconnected for mothers across the toddlerhood period and how sleep can affect
parenting. Prior to this study, the relevant research primarily relied upon mother reports

in cross-sectional designs. Sleep deficits are a prevalent but relatively overlooked stressor.
From previous research, we know that sleep deficits result in reduced productivity, poor
health, irritability, decreased quality of life, and strained social interactions*3. We now
also know from this study that for mothers of toddlers, sleep deficits contribute to an
overarching stress process and result in less positive parenting during a crucial time of day,
their toddler’s bedtime routine.
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Appendix A.

Actigraphy variables included in composites

Sleep Composite  Variable Descriptions

Sleep Duration Average sleep period (minutes)

Average duration of time in bed (minutes)

Average minutes asleep in bed

Sleep Timing Average time of midsleep (HH:MM in 24-hour time)

Average time of sleep onset (HH:MM in 24-hour time)
Average bedtime (HH:MM in 24-hour time) *

Sleep Variability ~ SD of time of sleep onset

SD of duration in bed
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Sleep Composite

Variable Descriptions

SD of duration of sleep period
SD of time of midsleep
SD of bedtime

SD of minutes asleep in bed

Sleep Activity Average time (minutes) awake after sleep onset
SD of average minute to minute activity levels
Average number of awakenings (lasting 5 minutes or more)
Average duration (minutes) of longest wake episode (after sleep onset)
Note.

*
bedtime variable was based on mother report of time in bed on the daily diary
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Appendix B.

CFA for parental stress. A shows the CFA at the first time point, child age 30 months,

B at 36 months, and C at 42 months. The fixed factor method of coding was used for

each model, as this approach explicitly recognizes that the metric of the latent variable is
arbitrary. Therefore, the variance of the construct is fixed to 1 so that the estimated latent
factor relations can thereby be estimated in a standardized metric. ***. denotes significance
at p< 0.001. CHAOS refers to the Confusion, Hubbub, and Order Scale?.
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Appendix C.

CFA for General Sleep Deficit. A shows the CFA at the first time point, child age 30 months,
B at 36 months, and C at 42 months. The fixed factor method of coding was used for

each model, as this approach explicitly recognizes that the metric of the latent variable is
arbitrary. Therefore, the variance of the construct is fixed to 1 so that the estimated latent
factor relations can thereby be estimated in a standardized metric. ***. denotes significance
at p<0.001.
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A. B.
Observed Observed
Positive Positive
Parenting Parenting
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POQ POQ
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% "\ N\ N\ N\ N
39 47 32 43 .60 A4S
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Observed
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Parenting
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Appendix D.
CFA for Observed Positive Parenting. A shows the CFA at the first time point, child age 30
months, B at 36 months, and C at 42 months. The fixed factor method of coding was used
for each model, as this approach explicitly recognizes that the metric of the latent variable
is arbitrary. Therefore, the variance of the construct is fixed to 1 so that the estimated
latent factor relations can thereby be estimated in a standardized metric. ***. denotes
significance at p < 0.001. HSI refers to HOME scale items. POQ refers to Post Observation
Questionnaire.
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Figure 1.

Stress, General Sleep Deficit, and Positive Parenting Cross-lagged Panel Model. x2(351)
= 3253.16, p = .00; RMSEA = 0.03; CFI = .96; * p < 0.10, * p < 0.05, ** p < 0.01,

*** p < 0.001. Nonsignificant paths are not displayed. Circles represent latent constructs.
Concurrent associations and autoregressive paths are displayed in lightweight, dotted lines.
Cross-lagged paths that are trending towards significance are displayed by dashed lines.
Significant, cross-lagged paths are displayed by black lines. The heavily weighted, black
lines show the mediation effect. Pos. Parenting refers to the Observed Positive Parenting
latent factor that was formed based on observed parental involvement and responsiveness
during the home visit.
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Table 1.
Descriptives
Domain Variable (f:glj:ed N (%) M & Min  Max
Pos. Parenting (2) 30 386 (93) .00 1.00 -4.17 1.19
Parenting Pos. Parenting (2) 36 314 (76) .00 1.00 -453 2.38
Pos. Parenting (2) * 42 231(56) .00 100 -531 142
Parenting Hassles 30 413 (100) 39.58 8.33 13.00 68.00
Parenting Hassles 36 332(80) 40.04 809 19.00 63.00
Parenting Hassles * 42 239(58) 4014 781 1400 66.00
CHAOS”" 30 300 (73) 3.65 2.97 .00 14.00
Stress CHAOS” 36 228(55) 400 285 .00  14.00
CHAOS™ 42 138(33) 421 303 .00  13.00
Role Overload” 30 311 (75) 4.37 1.06 1.33 7.00
Role Overload” 36 246 (60) 449 100 217 650
Role Overload ™™ 42 136(33) 442 106 233 683
Sleep Duration (2) 30 360 (87) .01 91 345 3.06
Sleep Variability (2) 30 360 (87) .00 .78 -1.19 4.65
Sleep Activity (2) 30 357(86) .04 84 -135 357
Sleep Timing (2) 30 359(87) -.02 .94 -310 4.03
Sleep Onset Latency 30 353(85) 3145 30.19 .86 291.00
Sleep Duration (2) 36 309 (75) .05 91 -3.33 2.57
Sleep Variability (2) 36 308 (75) -.06 75 -125 346
Mother Sleep Sleep Activity (2) 36 307 (74) .03 .95 -1.56 3.83
Sleep Timing (2) 36  308(75) -.06 .90 -3.00 3.16
Sleep Onset Latency 36 303(73) 3156 29.58 .50 324.83
Sleep Duration (2)* 42  215(2) -04 85 -291 203
Sleep Variability (2 42 215(52) .03 95 -135 6.20
Sleep Activity (2)* 42 215(52) -.04 92 -138 3.76
Sleep Timing (2)* 42 215(2) 05 101 -432 447
Sleep Onset Latency* 42 213(51) 2795 2359 .75 182.33

Note.

*
indicates that the measure was not collected for Sample 3.

N
indicates that the measure was not collected for Sample 1.
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All percentages are based on the original sample size at the first wave of data collection (V= 413), although some missingness was planned at 42
months since these data were not collected for Sample 3. Pos. Parenting refers to the Observed Positive Parenting composite that was formed based

on observed parental involvement and responsiveness during the home visit. CHAOS refers to the Confusion, Hubbub, and Order Scale26,
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