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Abstract

Objective: Childhood sleep problems are associated with insufficient parental sleep and adverse
maternal mental health symptoms, which may be exacerbated when mothers/toddlers co-sleep
(i.e., bed/room sharing). This study examines maternal sleep duration as a mechanism linking
perceived toddler sleep problems with maternal mental health and examines whether these
associations vary by co-sleeping, in addition to exploring alternative models.

Methods: Low-income mothers of toddlers (n = 280) (age 12—-32 months) recruited from
Women, Infants, and Children and pediatric clinics provided demographic information and
completed questionnaires on their toddler’s sleep and their own sleep duration and mental health
symptoms (depressive symptoms, anxiety, and stress). Indirect and conditional indirect models
were conducted to examine the relation between perceived toddler sleep problems and maternal
mental health.

Results: Perceived toddler sleep problems were associated with an average decrease of 51
minutes in maternal sleep when co-sleeping (mean = 6.1 h). Maternal sleep duration mediated the
relation between perceived toddler sleep problems and maternal symptoms of depression, anxiety,
and stress for co-sleeping mothers. Maternal sleep duration did not mediate relations between
maternal mental health symptoms and perceived toddler sleep problems.

Conclusion: This study provides a conceptual model by which parent and child sleep is related
to parental mental health. Practitioners might consider alternatives to co-sleeping when discussing
sleep arrangements with parents. Future studies should replicate results longitudinally and
examine whether reducing co-sleeping improves maternal sleep duration and reduces perceptions
of toddler sleep problems.

Address for reprints: Maureen M. Black, PhD, Department of Pediatrics, University of Maryland School of Medicine, 737 West
Lombard St, Room 161, Baltimore, MD 21201; Mblack@peds.umaryland.edu.

L. B. Covington and B. Armstrong wrote the first draft of the manuscript. M. M. Black reviewed and revised the manuscript. All
authors contributed to the conceptualization of the manuscript and interpretation of the findings and approved the final submission.
The study sponsor did not have involvement in the design, data collection, analysis, interpretation of data, writing of the report, or

the decision to submit the paper for publication. No honorarium, grant, or other form of payment was given to anyone to produce the

manuscript.
Disclosure: The authors declare no conflict of interest.
Clinical Trials Registration: NCT02615158.


https://clinicaltrials.gov/ct2/show/NCT02615158

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Covington et al.

Index terms:

Page 2

co-sleeping; maternal sleep duration; perceived toddler sleep problems; maternal mental health;
moderated-mediation

Sleep is critical for everyday functioning and can affect physical health, mood, and
behavior.1:2 Sleep patterns across the first years of life are frequently changing, with wide
individual variability.? In toddlerhood, most children establish sleep regulation, with night
awakenings followed by returning to sleep without parental intervention. However, extended
or more frequent night awakenings may occur in some toddlers and may necessitate parental
intervention to return to sleep. Approximately 20% to 30% of parents report concerns about
their infants’ or toddlers’ sleep.* Such early childhood sleep problems have been repeatedly
associated with insufficient parental sleep, parental stress, and maternal depression,1:5-8
especially if the child and parent are co-sleeping.1:6:-14 Co-sleeping has been studied
mainly in parents of infants and less is known about parents of toddlers.

Co-sleeping is defined as a parent and child sleeping on the same surface, and/or sleeping
in the same room, but on separate sleeping surfaces.14-17 Views regarding the risks and
benefits of co-sleeping in the United States are mixed. During infancy, co-sleeping is
associated with an increased risk of Sudden Infant Death Syndrome and is discouraged by
health care providers.1® The 2016 American Academy of Pediatrics Task Force on Sudden
Infant Death Syndrome recommends that to reduce the risk of sleep-related deaths, infants
sleep in the same bedroom as their parents on a separate sleeping surface, such as a crib or
bassinet, and never on a soft surface such as a couch or armchair.1® There are not sleeping
environment recommendations for toddlers. The risks and benefits of co-sleeping during
toddlerhood have not been examined closely.20 Evidence suggests that infant co-sleeping is
associated with decreased maternal sleep quality and durationl” as well as poor maternal
mental health,®2 but these relations have not been studied extensively among toddlers.

Co-sleeping is common among minority, low-income families compared with white, high-
income families. For example, a 17-year US population—based study found that low-income
mothers are 1.7 times more likely to bed share compared with high-income mothers, and
black families are 3.5 times more likely to bed share compared with white families.22 Co-
sleeping may be an economic necessity for many low-income families. Housing occupies

a major part of the budget for low-income families, and many live in crowded conditions,
sharing bedrooms and beds.23 Given that both mental health symptoms and co-sleeping

are prevalent among low-income populations,29:22.24-26 3 detailed understanding of co-
sleeping as a risk factor for mental health symptoms could inform efforts to reduce health
disparities.?’

Maternal perception of toddler sleep problems has separately been associated with shortened
maternal sleep and maternal mental health symptoms,1:28:29 put it is not clear how co-
sleeping affects these relations, and a comprehensive model has not been examined.

Parents who believe that their child has a sleep problem may view co-sleeping as a

solution to minimize disruptions from extended and frequent night awakenings.13 Although
co-sleeping may provide initial improvement for toddler sleep, repeated extended toddler
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night awakenings that require maternal intervention could result in chronic shorter maternal
sleep duration.13:17 Subsequently, short sleep duration in mothers may be linked with poor
maternal mental health symptoms.11

The transactional model emphasizes interactive relations between maternal and toddler
sleep, whereby directions may vary.3%:31 In the context of co-sleeping, maternal perception
of toddler sleep problems may be associated with shortened maternal sleep and subsequently
poor maternal mental health outcomes. Alternatively, short maternal sleep duration may
affect children’s sleep.39-32 Children’s bedtimes and wake times are often related to maternal
bed/wake times, especially in the context of co-sleeping.12:33.34

The purpose of this study is to test an integrated model to examine whether associations
between perceived toddler sleep problems and maternal mental health vary by co-sleeping
versus independent sleeping. This study addresses gaps in the literature by (1) examining
the associated risks of toddler co-sleeping in an age group that has been understudied;

(2) examining the relation between sleep and mental health among low-income families
(a population at risk for health disparities); and (3) proposing a comprehensive model,
currently lacking in the literature.

We tested 2 hypotheses and 1 alternative hypothesis: (1) co-sleeping moderates the relation
between perceived toddler sleep problems and maternal sleep duration and (2) maternal
sleep duration conditionally mediates the relation between perceived toddler sleep problems
and maternal mental health symptoms (i.e., stress, anxiety, and depressive symptoms) based
on co-sleeping. Specifically, perceived toddler sleep problems are associated with shortened
maternal sleep duration, which in turn is associated with increased maternal stress, anxiety,
and depressive symptoms only for mothers who co-sleep. To examine an alternative model
in which maternal mental health symptoms are related to perceived toddlers’ sleep problems,
we tested whether maternal sleep duration mediates the relation between maternal mental
health symptoms and perceived toddler sleep problems.

METHODS

Sample

All data were collected at baseline from a larger randomized controlled study aimed at
obesity prevention. The larger study was powered on the outcomes of child and parent
weight status change. Biological mothers of toddlers (age 12-32 mo) were recruited

from 2 sites: a suburban Special Supplemental Nutrition Program for Women, Infants,

and Children clinic and an urban pediatric clinic. Both sites served low-income families
living in the surrounding communities. University and state institutional review boards
approved the study. Maternal eligibility criteria included being aged older than 18 years,
not currently pregnant and having no health problems that would interfere with physical
activity. Toddler eligibility criteria included born at term with birth weight >2500 g and no
known congenital problems or disabilities. All mothers provided written informed consent.
Mothers completed self-administered, computer-based questionnaires using voice-generating
software and mouse responses. A total of 304 eligible mothers of toddlers were recruited,
and 281 mothers completed the full evaluation.
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Demographics

Mothers reported their toddler’s age, sex, and race/ethnicity and their own age, marital
status, and household income level. Income was used to calculate a poverty ratio based on
2009 thresholds determined by the US Census Bureau.3° Based on income and family size,
families were classified as either being above or below the poverty threshold as defined by
the 2009 US Census Bureau.

Depressive Symptoms

Depressive symptoms were assessed using the Beck Depression Inventory-11 (BDI-11).36
The BDI is a well-validated 21-item self-report scale that assesses mood and associated
symptoms of depression over the past 2 weeks. Scores of 0 to 13 indicate minimal
depressive symptoms, scores from 14 to 19 indicate mild depression, scores of 20 to 28
indicate moderate depression, and scores above 28 indicate severe depression. The reliability
of the measure in this study was high (a = 0.88).

Anxiety Symptoms
Anxiety symptoms were assessed using the 6-item State-Trait Anxiety Inventory (STAI).37
The STAI38 uses a 4-level scale (1 = not at all and 4 = very much) adjusted to yield a
similar range of scores to those obtained with the full 20-item version. Validity has been
established,3” and internal consistency in the current sample was adequate (a = 0.80).

Perceived Stress

The Perceived Stress Scale (PSS) is a 10-item measure used to assess global, everyday stress
experienced in the past week. Responses were rated on a 5-point Likert scale and higher
scores indicated greater stress. The PSS possesses adequate psychometric qualities.3940
Reliability in the current study was adequate (o = 0.63).

Maternal Sleep

The Pittsburgh Sleep Quality Index is a well-validated and widely used sleep measure.*1
Mothers were asked to assess their sleep duration (how many hours of actual sleep per night
averaged over the past month). Comparable 1-item measures of sleep duration have been
used in similar studies,*2 in line with recommendations for field trials from the Diagnostic
and Statistical Manual of Mental Disorders-5 Sleep-Wake Disorders Workgroup.*3

Maternal Perception of Toddler Sleep Problem

A single item from the Brief Infant Sleep Questionnaire (BISQ)** was used to assess
maternal perception of toddlers’ sleep problems. The BISQ has been validated with children
from 5 to 30 months with high (>0.82) test-retest reliability.** Mothers completed this
questionnaire based on their child’s sleep over the past week. Mothers reported on whether
they thought their toddler experienced “sleep problems” (“not a problem at all,” “a small
problem,” or “a very serious problem”). The categories of “a small problem” and “a very
serious problem” were collapsed, and responses were dichotomized between “a very serious
problem/a small problem” and “not at all a problem.” Maternal perception of toddler sleep
problems was used in this study to define toddler sleep problems. Mothers additionally
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reported on their sleeping arrangement. Answers were dichotomized between mother-toddler
bed/room sharing and toddler sleeping in a separate room.

Data Analysis

RESULTS

Description

Data were analyzed using IBM SPSS 22 Statistics Developer Version 22. Bivariate Pearson
correlations were conducted to examine relations among the variables of interest (i.e.,
maternal depressive symptoms, anxiety, and perceived stress) and demographic variables.
Categorical variables (marital status, poverty level, sleep arrangement, and toddler sleep
problem) were dummy coded (see footnote in Table 2). Point biserial correlations were
conducted as necessary. Independent ¢tests were conducted to examine whether males

and females differed on key study variables. Demographic variables that were significantly
related to any of the dependent variables were controlled for as covariates in the subsequent
mediation models.

To test for conditional indirect effects, 3 separate moderated mediation analyses were
conducted, each predicting 1 of the mental health variables (e.g., maternal depressive
symptoms, anxiety, and perceived stress). Moderated mediation analyses were conducted
using the SPSS macro PROCESS* (Model 7). PROCESS is an ordinary least squares
regression-based path analytic tool for SPSS used for observed variable mediation,
moderation, and moderated mediation (also known as conditional process modeling).

Last, to examine the possibility of alternative models, bootstrapped mediation models were
conducted using PROCESS to examine the indirect effect of maternal sleep duration on the
association between maternal mental health symptoms and perceived toddler sleep problems.
Three separate mediation models were conducted, with perceived toddler sleep problems

as the dependent variable and mental health variables as the independent variables (e.g.,
maternal depressive symptoms, anxiety, and perceived stress).

All mediation models were conducted using bootstrapping. Bootstrapping is a statistical
method that involves drawing repeated samples from the data with replacement to

gain multiple estimates of the indirect effect.*> Using this method, we generated 5000
bootstrapped samples. Advantages to using this statistical approach to test mediation over
Baron and Kenny’s approach?6 are that it does not assume normality for the indirect
effects, multiple mediators and moderators can be tested simultaneously, and Type 11 errors
are reduced because fewer inferential tests are required.*® Bootstrapping bases significant
results on finding that the 95% confidence interval does not contain 0.

The final sample included 280 mothers, 67.9% identified as African American, 26.8% as
white, and 5.3% as “other.” Toddlers were a mean age of 20.2 months (SD = 5.6), and 54%
were male. Mothers slept an average of 6.73 hours per night (SD = 1.6) (Table 1). Mothers
of toddlers with perceived sleep problems slept significantly less (M = 6.27, SD = 1.60)
compared with mothers of toddlers without sleep problems (M = 6.82, SD = 1.68; {278) =
2.12, p<0.05).
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Preliminary Analyses

No toddler sex differences were found on any study variables of interest (o> 0.05).
Correlational analyses between demographic variables (maternal age, marital status, and
poverty level) are presented in Table 2. Poverty, maternal age, and marital status were
significantly related to at least 1 mental health variable and were controlled for in
subsequent models.

Conditional Indirect Effects

The interaction between perceived toddler sleep problems and co-sleeping was significantly
related to maternal sleep duration (Fig. 1). Consistent with the first hypothesis, perceived
toddler sleep problems were significantly related to short maternal sleep only among co-
sleeping mothers (B = —0.85, standard error [SE] = 0.30, p < 0.01), with no relation between
perceived toddler sleep problems and maternal sleep duration for non—co-sleeping mothers
(B =0.28, SE = 0.48, p=0.56) (Fig. 2). The model accounted for nearly 10% of the
variation in maternal sleep duration (R2 = 0.10).

Next, we examined the conditional indirect effects of perceived toddler sleep problems on
maternal mental health symptoms through maternal sleep duration was based on co-sleeping
arrangement. Specific path estimates are presented in Figure 2. Maternal sleep duration
significantly mediated relations between perceived toddler sleep problems and maternal
depressive symptoms, anxiety symptoms, and stress. Specifically, perceived toddler sleep
problems were related to short maternal sleep duration, which was in turn related to
increased depressive symptoms, anxiety symptoms, and stress. These associations were
moderated by co-sleeping, such that short maternal sleep mediated the relationship between
perceived toddler sleep problems and mental health symptoms only among co-sleeping
mothers (Table 3). The final models accounted for 7% of the variation in depressive
symptoms (R? = 0.07), 4% of the variation in anxiety symptoms (R? = 0.04), and 7% of

the variation in stress (R? = 0.07).

The index of moderated mediation showed that the indirect effects differed significantly for
parents who reported co-sleeping (Table 3), supporting the second hypothesis of moderated
mediation (conditional indirect effects).4°

Alternative Models

To investigate the possibility of alternative models, we estimated 3 indirect effects models,
each with perceived toddler sleep problems as the dependent variable. The indirect effects
from maternal depressive symptoms (estimate = 0.0089, 95% confidence interval [CI]:
-0.0029 to 0.0260), anxiety (estimate = 0.0158, 95% CI: —0.0022 to 0.0449), or stress
(estimate = 0.0211, 95% CI: —0.0091 to 0.0606) through maternal sleep duration were not
significantly different from 0.

DISCUSSION

This study found that maternal perception of toddler sleep problems is related to maternal
mental health symptoms, mediated through maternal sleep duration. This relation holds only
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when co-sleeping, which appears to strengthen the negative association between perceived
toddler sleep problems and maternal sleep duration. In the absence of maternal perceptions
of toddler sleep problems, there were no significant differences in maternal sleep duration
based on sleeping arrangement. Extrapolating from the results, believing that a toddler has a
sleep problem is associated with an average of 51 minutes less sleep when mothers reported
co-sleeping. Specifically, co-sleeping mothers of toddlers with perceived sleep problems
slept an average of about 6 hours per night, which is less than the National Sleep Foundation
recommended 7 to 9 hours of sleep per night.#” A decrease of nearly an hour of sleep for
mothers is likely meaningful given that even limited sleep restriction has been associated
with decreased functioning in adults, and studies that have restricted sleep to 6 hours have
found significant impairments across cognitive and mood domains.#8 However, regardless
of sleeping arrangements or perceptions of toddler sleep problems, mothers in this study
reported sleeping an average of less than 7 hours per night, which may warrant attention in
correspondence with other clinical conditions.

Findings linking maternal mental health with child sleep problems are consistent with
previous literature across all developmental ages.>~79:10.29 This study extends previous
findings by demonstrating this association among low-income toddlers and identifying a
potential mechanism. This association is concerning given that maternal mental health

can affect parenting and ultimately the health and well-being of children.2® For example,
maternal depressive symptoms have been associated with child health problems,11:32

low cognitive performance,® behavior problems, and psychopathology.>° Toddlers in
low-income families are especially vulnerable to negative outcomes associated with their
mother’s psychological well-being and functioning, compared with high-income families.!

The finding that perceived toddler sleep problems were associated with an average loss of
51 minutes of maternal sleep?® contingent on co-sleeping is also consistent with previous
literature.211 It is intuitive that mothers who co-sleep may be more likely to notice their
toddler’s awakenings and feel as if they need to intervene to help them return to sleep. When
mothers are in close proximity to their toddler, even the smallest movements may disrupt
maternal sleep.1® The current study suggests that a mother’s sleep is likely to be disturbed if
she perceives her toddler to have a sleep problem and if she is sharing a room or bed with
her toddler.

This study fills a gap in the literature by providing evidence for a conceptual model by
which parent and child sleep are related to parental mental health among low-income
families. Sleep is essential for cognitive and emotional daytime functioning, in addition

to broader family functioning.2® Co-sleeping may be a vulnerability factor for mothers in
that it is related to increased mental health symptoms in the presence of adversity (i.e.,
perceived toddler sleep problems). However, co-sleeping is potentially a modifiable behavior
and thus a possible point of intervention. Future research should aim to examine whether
avoiding co-sleeping when toddlers have perceived sleep problems improves maternal sleep
and subsequently mental health. In addition, future research should examine whether other
behavioral sleep interventions may be effective in improving maternal sleep if co-sleeping
continues to occur. For example, such interventions may include developing a short,
pleasurable bedtime routine to assist toddlers with sleep initiation and sleep reinitiation in

J Dev Behav Pediatr. Author manuscript; available in PMC 2022 May 25.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Covington et al.

Page 8

response to normal nighttime awakenings. Additional behavioral principles such as stimulus
control, shaping, and planned ignoring may be used in treatment with families to address
sleep-onset associations and night awakenings.?!

Results of this study should be interpreted in the context of its limitations. Perceived toddler
sleep problems were assessed using a 1-item measure of the mother’s perception of sleep
problems, not by an objective measure or a clinical diagnosis.13:52 Similar single-item
self-report measures have been used in previous studies to identify sleep problems in infants
and toddlers and are associated with frequent night awakenings.#33:53-57 perceptions of
sleep disruptions have been shown to be stronger predictors of mood disturbances among
mothers of young children compared with objective sleep quality or quantity.® In addition,
poor maternal sleep quality has been associated with increased reporting of child sleep
problems.>® Future research should examine both objective and subjective sleep quality in
mothers and toddlers and further explore how maternal sleep quality relates to the reporting
of toddler sleep problems.29:59

The limitations of analyses of mediation, moderation, and their integration are linked
inextricably to the research design underlying these analytical techniques.®? The cross-
sectional nature of the data may inflate estimations of mediation and precludes

conclusions of directionality.1:61 Alternative model paths may exist. For example, maternal
psychological factors have been linked to decreased maternal sleep, which in turn might
increase the likelihood of perceiving that a toddler has sleep difficulties. However, this study
did not find evidence for this model. Therefore, reversing the independent and dependent
variables cannot fully explain the observed indirect effects, and our study provides tentative
evidence for the suggested conceptual model. Future work should seek to replicate these
results using longitudinal data and more complex path analytic models (such as those
examining co-sleeping and subsequent toddler sleep) to fully explore potential directional
and bidirectional relations among these constructs.*2

In addition, this study did not assess if co-sleeping was continuous throughout the night.
Toddlers may be put to bed in a separate room but move to the parent’s bed/room during
the night.16 Future studies should examine the effects of consistency and/or duration of
co-sleeping among toddlers with sleep problems.26

There are several important clinical implications for these findings. Pediatricians are
particularly poised to identify problems related to sleep in young children or normalize
parental perceptions of sleep problems. Although the American Academy of Pediatrics
recommends annual sleep screening, only a fraction of children seen for well-care visits
are appropriately screened for sleep problems.52:63 Given that many sleep problems are
behavioral in nature, and that behavior interventions have shown to be effective,%4 this
is an area of unmet treatment opportunity. Interventions to address child sleep problems
may result not only in improved sleep for toddlers but also improved sleep and well-
being for mothers.2% For example, in a study conducted among mothers of infants with
sleep problems, postbehavioral intervention, the mothers experienced decreased depressive
symptoms.®5 Providers may consider maternal sleep and mental health as they relate

to toddler sleep and sleep problems.5® Maternal mental health and well-being affect
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renting,2? and maternal sleep duration may be a mechanism by which to intervene.
though co-sleeping may be an economic necessity for low-income families, providers
ould be aware of the potential negative impacts and advise accordingly when discussing

the decision to co-sleep.
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Figure 1.

Co-sleeping moderates the relation between perceived toddler sleep problems and maternal
sleep duration.
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Figure 2.
Conditional indirect effects of maternal sleep duration on the relationship between perceived

toddler sleep problems and maternal mental health. Unstandardized B weights and SEs are
presented along each path. *p = 0.05; **p < 0.01. Nonsignificant paths noted by the dotted
line.
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Sample Demographics, n = 280

Mean/% SD Range
Toddler age, mo 20.2 56 12-32
Toddler sex (male) 53.9%
Mother age, yr 27.1 6.2 18-46
Living at or below poverty line 69.3%
Race/ethnicity
African American 67.9%
White 26.8%
Other 5.3%
Marital status
Married 26.8%
Not married 73.2%
Co-sleeping 60.4%
Maternal anxiety symptomsa 101 36 621
Maternal depressive symptomsb 8 75 0-59
Parenting stress®? 55 31 0-16
Maternal sleep, hr 6.73 1.6 2-12
Perceived toddler sleep problem 16%

aState-Trait Anxiety Inventory.
b .

Beck Depression Inventory.
cThe Perceived Stress Scale.

dn = 279. SD, standard deviation.
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