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Abstract
Sleep plays an important role in many aspects of children’s development. Research on children’s
sleep and their peer relationships has begun to emerge in the last years. However, these studies
are mostly cross-sectional. The current study aimed to investigate the associations between infant
sleep and peer relationships in middle childhood. The sample comprised 72 children. Sleep was
measured at 1 year using a sleep diary completed by mothers. In the second and third grades of
elementary school (7 and 8 years of age), mothers and fathers reported on their children’s
functioning with peers. When they were in third grade, children were interviewed regarding their
friendship quality with a best friend. Results revealed negative associations between children’s
sleep consolidation (i.e., ratio of nighttime sleep) and parent-reported peer problems, and
positive associations between sleep consolidation and perceived friendship quality. These
findings suggest that well-regulated sleep in infancy may help children develop the skills
necessary for later appropriate social functioning in peer contexts.
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Associations between Sleep Consolidation in Infancy and Peer Relationships in Middle
Childhood

Children’s peer relationships begin to emerge in the preschool years (Hay, Payne, &
Chadwick, 2004), and the ability to engage in competent interactions with peers is a key
developmental milestone that develops throughout childhood and adolescence (Monahan &
Booth-LaForce, 2016). Peer relationships play a significant role in children’s emotional and
cognitive development (Bagwell & Schmidt, 2013), including language development (Mashburn,
Justice, Downer, & Pianta, 2009), problem-solving abilities (Fawcett & Garton, 2005), and
academic achievement (Wentzel & Caldwell, 1997). Children’s peer acceptance may also serve a
protective function against the development of externalizing problems (Hay et al., 2004) and
contribute to resilience in certain adverse circumstances, such as ecological disadvantage or
exposure to family violence (Criss, Pettit, Bates, Dodge, & Lapp, 2002).

For these reasons, a key social task for children is the development and maintenance of
high-quality friendships (Hartup, 1993; Poulin & Chan, 2010). Friendship is defined as a close,
reciprocal relationship between two children, which differs from other peer relationships in the
intensity of the shared affective ties and in the amount of time spent together (Bukowski,
Newcomb, & Hartup, 1998; Dunn, 2004). Friendship protects young children from social
isolation and adaptation problems (Erath, Flanagan, Bierman, & Tu, 2010; Laursen, Bukowski,
Aunola, & Nurmi, 2007) and increases children’s emotional understanding (Bagwell & Schmidt,
2013). As such, high-quality friendships are associated with higher levels of self-esteem (Franco
& Levitt, 1998), happiness (Demir & Weitekamp, 2007), prosocial behavior (Monahan & Booth-
LaForce, 2016), and social adjustment (Berndt, 2002).

Establishing positive peer relationships and making friends is, however, more difficult for
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some children than for others (Grych & Fincham, 1990). Research has traditionally focused on
the behavioral and emotional underpinnings of these differences. For instance, it has been
observed that engaging in physical aggression is associated with lower acceptance from the peer
group (Brendgen, Vitaro, Turgeon, & Poulin, 2002) and greater peer rejection (Salmivalli,
Kaukiainen, & Lagerspetz, 2000). In contrast, greater use of prosocial behaviors is associated
with enhanced friendship quality and less conflictual relationships (Cillessen, Jiang, West, &
Laszkowski, 2005). Higher levels of anxiety and depression also relate to poorer peer
relationships (de Matos, Barrett, Dadds, & Shortt, 2003); for example, depressed children report
lower relational quality with their best friend (Brendgen et al., 2002).

More recently, there has been interest in identifying the biological factors underpinning
individual differences in peer relationships (e.g., Murray-Close, 2013). Notably, child sleep is
beginning to receive attention as a potential predictor of peer relationships (Vaughn, ElImore-
Staton, Shin, & EI-Sheikh, 2015). However, this literature is just emerging and based mostly on
concurrent data, which greatly limits the conclusions that can be drawn regarding directionality
of associations. Yet, unveiling possible influences of children’s sleep on their peer relationships
is important, given the significant impact of peer relationships on child development, along with
evidence that child sleep can be improved with brief behavioral intervention, especially among
young children (Meltzer & Mindell, 2014). Aiming to contribute to this emerging literature, this
study examined the associations between infant sleep and children’s subsequent relationships
with peers and friends.

Sleep and child emotional and behavioral development
During infancy and early childhood, children spend more time sleeping than in all other

activities combined (Jenni, Molinari, Caflisch, & Largo, 2007; Kohyama, 1998), which suggests
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that sleep plays a crucial role in child health and development (Dahl, 1996). Indeed, empirical
research has documented that sleep is important for brain development (Feinberg, Higgins,
Khaw, & Campbell, 2006; Peirano & Algarin, 2007), physical health (Knutson, 2012) and
immune function (Bryant, Trinder, & Curtis, 2004). In later childhood, sleep problems may also
impact academic performance (Dewald, Meijer, Oort, Kerkhof, & Bdgels, 2010).

Importantly for our purposes, a great deal of research has found associations between
sleep difficulties and behavioral and emotional difficulties that are also linked to poor
relationships with peers. Sleep difficulties are associated with increased behavioral problems
(Sadeh, Gruber, & Raviv, 2002) and higher levels of anxiety and depression (Alfano, Zakem,
Costa, Taylor, & Weems, 2009). Although these results are based on contemporaneous
assessments of child sleep and functioning, other studies suggest that poor sleep may induce a
developmental cascade leading to adjustment difficulties in the long run. Gregory and O'Connor
(2002) found that children’s sleep problems at 4 years of age were associated with depression
and anxiety in mid-adolescence, while controlling for stability in emotional problems. Even
among younger children, sleep difficulties may bear on children’s subsequent adjustment.
Touchette et al. (2007) reported that, after accounting for prior hyperactivity-impulsivity and
inattention, children who slept less in early childhood had higher levels of hyperactivity-
impulsivity at 6 years than those who slept persistently more. Bélanger, Bernier, Simard,
Desrosiers, and Carrier (2015) found that greater sleep quality among 2 year-old children was
associated with less parent-reported externalizing symptoms two years later, controlling for
initial symptom levels. Overall, there is evidence to suggest that early childhood may be a
sensitive period for the effects of sleep on children’s behavioral and emotional functioning,

possibly entailing some longer-term consequences. Given that children’s emotional and
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behavioral adjustment is closely tied to their capacity to develop high-quality peer relationships
as described earlier, it may be expected that sleep affects children’s ability to make friends and,
generally, to function in the peer group.
Sleep and children’s social functioning

Nearly all studies that have investigated the links between children’s sleep and social
functioning have collected data at only one time point. For example, Vaughn et al. (2015)
reported that preschool children experiencing poorer sleep quality (e.g., more night awakenings)
were more likely to initiate negative interactions with peers, and were also more likely to receive
negative nominations on a sociometric task; in contrast, greater sleep duration was related to
greater acceptance by peers and higher social engagement and motivation. Hatzinger et al.
(2008) reported that kindergarteners with lower sleep quality were more likely to be victimized
by peers. Another cross-sectional study found that school-age children with varied sleep
problems (e.g., sleep onset delay, problems sleeping through the night) presented higher risk for
peer problems, as reported by parents and children themselves (Wiater et al., 2005). Likewise,
among school-age children, sleep problems and daytime sleepiness were positively associated
with concurrent peer problems and negatively related to prosocial behaviors (HoedImoser,
Kloesch, Wiater, & Schabus, 2010). Another study suggested that more problematic sleep
behaviors (e.g., sleeping too little, staying up late when their parents think they are asleep) were
associated with lower concurrent friendship satisfaction, increased peer rejection, and increased
loneliness among elementary-school children (Becker, 2014).

Overall, these studies strongly suggest the presence of concurrent links between
children’s sleep and their social functioning with peers. However, their cross-sectional designs

fall short of suggesting directionality: it appears just as likely that children’s social difficulties
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and related worries may interfere with their sleep as the other way around. To our knowledge,
only one longitudinal study has investigated this relation. Results indicated that compared to
normal (n = 10) or good sleepers (n = 18), preschool children who were poor sleepers (n = 9)
reported more negative peer relationships once they reached adolescence, as part of a general
questionnaire assessing several aspects of adolescents’ perceived physical and psychological
functioning (Brand et al., 2015). Although based on a small sample, these results suggest that
early sleep difficulties might perhaps hinder children’s ability to make friends and to function in
the peer group, conceivably starting in elementary school.
The current study

Overall, there is evidence that adequate sleep may contribute to many aspects of
children’s development, including optimal social functioning. To our knowledge, however,
nearly all published studies pertaining to child sleep and social functioning are cross-sectional,
which may inflate observed relations while also limiting the capacity to ascertain direction of
effects. Some also used a single informant to assess child sleep and social functioning, which
could create spurious associations. Accordingly, this study set out to investigate the associations
between sleep during infancy and children’s subsequent peer relationships at early school age
using multi-informant assessments. We used maternal sleep diaries to assess infants’ sleep,
questionnaires completed by both parents to assess children’s general functioning in the peer
group at school-age, and a child interview to measure the quality of children’s best friendship.

Developmental considerations guided the choice of our sleep index. More mature sleep
patterns are established gradually during infancy and toddlerhood (Davis, Parker, &
Montgomery, 2004), characterized notably by a decrease in daytime sleep (Acebo et al., 2005;

National Sleep Foundation, 2004) and a consolidation of sleep into the night period (Iglowstein,
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Jenni, Molinari, & Largo, 2003). There are, however, important individual differences in these
developments (Iglowstein et al., 2003), and studies suggest that these differences are meaningful.
During infancy, the proportion of sleep taking place at night has been shown to relate positively
to important markers of cognitive development such as later language ability (Dionne et al.,
2011) and executive functioning (Bernier, Beauchamp, Bouvette-Turcot, Carlson, & Carrier,
2013). As a result, the proportion of nighttime sleep can be considered a meaningful index of
sleep consolidation in infancy, and will be used here to assess individual differences in infants’
sleep.

Overall, longitudinal studies suggest that early sleep difficulties can impair aspects of
children’s subsequent behavioral and emotional adjustment with documented links to peer
relationships. In addition, cross-sectional studies show concurrent links between children’s sleep
and social functioning with peers at different ages. Accordingly, we expected that more
consolidated sleep in infancy (1 year) would be associated with fewer parent-reported peer
problems and better perceived friendship quality in middle childhood (second and third grades).
Given some studies that found associations between child temperament and sleep (Atkinson,
Vetere, & Grayson, 1995; Ottoni, Lorenzi, & Lara, 2011), or between temperament and peer
relationships (see Coplan & Bullock, 2012), we controlled for infant temperament. Also, given
some evidence for links between sibling relationships and peer relationships (e.g., Wolke &
Samara, 2004), we controlled for the number of siblings in the family.

Method
Participants
This study was part of an ongoing larger longitudinal study on child socio-emotional and

cognitive development. The sample consisted of 72 children (43 girls) living in a large Canadian
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metropolitan area. Families were recruited from random birth lists provided by the Ministry of
Health and Social Services. Criteria for participation included a full-term pregnancy and the
absence of any known child physical or mental disability. Sociodemographic information was
gathered when infants were 8 months old. At that time, mothers were between 20 and 45 years
old (M = 31.94) and had an average of 15.60 years of education (varying from 11 to 18 years).
Fathers were between 23 and 44 years old (M = 33.85), and had 15.43 years of education on
average (varying from 11 to 21 years). Average family income (in Canadian dollars) varied from
less than $20,000 to over $100,000, with a mean situated in the $60,000 — $79,000 bracket. The
majority of mothers (87.5%) and fathers (76.4%) were European Canadian.
Procedure

At the beginning of the study, parents provided informed consent, and following each
time point, parents received financial compensation and children received a small present (e.g.,
toy). Data were collected in four waves. First, when children were aged 1 year, mothers were
given instructions to complete a diary of their child’s sleep patterns for a period of 72 hours.
Second, mothers reported on their children’s temperament at 15 months. Third, when children
were in second (mean age = 7.80 years) and third grades (mean age = 8.72 years), both parents
completed the Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997) to assess their
child’s relationships with peers. Parents were invited to complete the questionnaires
independently and to return them by mail in provided prepaid envelopes. Finally, in third grade,
children completed an adapted version of the Friendship Quality Questionnaire (FQQ; Parker &
Asher, 1993) in an interview format to assess the perceived quality of their best friendship.
Children were asked to name their five closest friends in class, and the experimenter wrote their

names on a sheet of paper. When children said that they could not think of five friends in their
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class, they were told it was okay to provide the names of other friends at their school. Then, the
experimenter asked children to identify their very best friend from that list, and put an asterisk
next to the chosen child’s name. The child was then instructed to think about that friend while
answering various questions about their relationship (the FQQ questions described below). The
experimenter helped children by reading the questions aloud and including the name of the
chosen best friend in each question.
Measures

Sleep diaries. The sleep diary is a noninvasive measure widely used in sleep research
with infants and children (Sadeh, 2011). It records the child’s sleep-wake pattern as it unfolds in
cycles of 24 hours over three consecutive days. The diary represents all periods of the sleep-
wake cycle, as for every half-hour the parent indicates whether the child is awake or asleep. The
parent is asked to report any unusual event that might have disturbed the child’s sleep pattern
(e.g., illness, visitors staying late at night). In this study, mothers were asked to complete the
diary during a period that represented a fairly usual sleep routine for their 1-year-old. Studies
have shown that a period of three days represents the optimal duration to obtain reliable data
while accounting for mothers’ compliance in filling out infant diaries (St. James-Roberts &
Plewis, 1996), and allows for good concordance on estimates of sleep duration with actigraphy,
an objective sleep measure based on motor activity (Bélanger, Simard, Bernier, & Carrier, 2014;
Sekine et al., 2002). To increase reliability of estimates and decrease the odds of chance findings,
data were averaged across the three days of assessment. The average ratio of nighttime sleep to
total (24-hour) sleep was used in all subsequent analyses.

Infant Characteristics Questionnaire (ICQ; Bates, Freeland, & Lounsbury, 1979).

Mothers were asked to fill out the 32-item ICQ when their child was aged 15 months. The ICQ is
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divided into four temperamental dimensions: unadaptability, persistence, difficultness, and social
fear. On a 7-point Likert scale, mothers were asked to assess their perceptions of their child’s
characteristics. The 1CQ has good psychometric properties, including satisfactory internal
consistency, temporal stability, and cross-reporter correspondence (see Bates et al., 1979; Guerin
& Gottfried, 1994).

In the present study, only the unadaptability subscale was significantly related to one of
the key study variables (specifically, to peer problems reported by mothers, as described below;
all other rs involving other temperament dimensions < .14, ps > .24). Unadaptable temperament
was, therefore, retained as a covariate in the main analyses. Examples of unadaptability items
include “How does your baby typically respond to a new person?”; “How well does your baby
adapt to new experience eventually?”’; or “How does your baby typically respond to being in a
new place?”. Internal consistency for the unadaptability subscale in this sample was o = .57,
which is comparable to the alphas obtained in other studies (e.g., a = .65; Demers, Bernier,
Tarabulsy, & Provost, 2010). ICQ data were missing for 11 children.

Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997). Mothers and fathers
were asked to fill out the 25-item SDQ when their child was in second and third grade. The SDQ
is divided into five subscales each comprised of five items: hyperactivity, emotional symptoms,
conduct problems, peer problems and prosocial behaviors. On a 3-point Likert scale ranging
from O (not true) to 2 (certainly true), parents were asked to describe their child’s behavior
within the past six months. The SDQ shows good internal consistency (o = .73) and test-retest
reliability (r =.62; Goodman, 2001). It also shows excellent convergent validity with other
measures of children’s adjustment such as the parent form of the Rutter Children Behavior

Questionnaire (rs = .78 — .88; Goodman, 1997) and the Child Behavior Checklist (rs = .59 — .87;
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Goodman & Scott, 1999).

In the current study, the peer problems subscale was used to examine children’s
difficulties in their peer relationships. Examples of items include “Has at least one good friend”
(reversed); “Generally liked by other children” (reversed); or “Picked on or bullied by other
children”. Given the correlations between second and third grade scores on this subscale for both
mothers (r =.70, p <.001) and fathers (r = .75, p <.001), scores were averaged across the two
years for each parent. In light of evidence that mothers and fathers provide valid and non-
redundant information (Arseneault et al., 2003), their scores were kept separate (internal
consistency: a = .76 for both mothers and fathers). SDQ data were missing for 2 mothers and 12
fathers.

Friendship Quality Questionnaire (FQQ; Parker & Asher, 1993). The original FQQ is a
self-report measure that contains 40 items assessing the perceived quality of children’s best
friendship and their perceptions of various qualitative aspects of that friendship on a 5-point
Likert scale ranging from 1 (not at all true) to 5 (really true). The FQQ has six subscales:
validation and caring (e.g., “Makes me feel good about my ideas”), conflict resolution (e.g.,
“Make up easily when we have a fight”), conflict and betrayal (e.g., “Argue a lot™), help and
guidance (e.g., “Helps me so I can get done quicker”), companionship and recreation (e.g.,
“Always sit together at lunch”), and intimate exchange (e.g., “Always tell each other our
problems”). The FQQ shows good internal consistency (a = .95; Franco & Levitt, 1998) and
test-retest reliability (r = .75; Baker & Hudson, 2013).

In the current study, children were asked to complete a shortened 12-item version. The
decision to use a briefer version was based on practical considerations, aiming to keep child

burden to a reasonable level. Four subscales from the initial FQQ were used: conflict resolution,
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conflict and betrayal, help and guidance, and companionship and recreation. The three items that
showed the highest factor loadings on each of these scales in the original factor analysis (Parker
& Asher, 1993) were retained. In keeping with the usual use of the FQQ (Franco & Levitt, 1998;
Nangle, Erdley, Newman, Mason, & Carpenter, 2003), a total score (the mean of the 12 items,
reversed when needed) was derived and used as the index of friendship quality (o = .64). FQQ
data were missing for 20 children.
Analytic plan
The patterns of missing data were examined first. Then, missing data were imputed and
descriptive analyses conducted to examine variable distributions. Next, correlations between
dependent variables (i.e., peer problems and friendship quality) and potentially confounding
variables were conducted. Then, given that the three dependent variables represent different
aspects of one construct (children’s social functioning with peers), we ran a multivariate
regression to estimate the contribution of sleep to the prediction of children’s overall social
functioning. Finally, we ran separate regression analyses to estimate the unique contribution of
sleep to the prediction of children’s peer problems (mother- and father-reported) and friendship
quality.
Results

Preliminary analyses

We first examined the patterns of missing data with Little’s test, which revealed that data
were missing completely at random, X? = 6.33, p = .39. Nonetheless, because Little’s test has
low power (Enders, 2010), we also examined whether complete and incomplete cases differed on
any available data. The analyses showed that children with missing data were more likely to be

girls (80% vs. 52% in the non-missing group; p < .001). No other statistically significant or
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practically relevant group differences were found on paternal and maternal education, family
income, number of siblings, temperament, or sleep. Consequently, to maintain our full sample
size, we imputed missing values using the multiple imputation procedure available in SPSS 24.0.
Note that multiple imputation works well with smaller samples (down to N = 50) and when as
much as 50% of the data are missing (Graham, 2009). Ten imputations were used, with missing
data estimated from all other data available (including child sex as per the analysis above) to
maximize the precision of imputed data (Enders, 2010). Analyses were run on each imputed data
set and results subsequently pooled.

Table 1 presents the descriptive statistics for all measured variables. All variables showed
satisfactory variability and normal or near-normal distributions. Next, we examined whether
sociodemographic variables (family socio-economic status [SES: standardized average of
paternal and maternal education and family income], child sex, and number of siblings) were
related to our dependent variables (i.e., peer problems and friendship quality). Only the number
of siblings in the family was significantly associated with peer problems as reported by mothers
(r=.27, p =.02) and fathers (r = .31, p = .01). However, given documented relations between
family SES and child sleep (EI-Sheikh, Kelly, Buckhalt, & Hinnant, 2010) and known sex
differences in peer functioning (Oberle, Schonert-Reichl, & Thomson, 2010), we also controlled
for these variables with the aim of conducting conservative tests. Child unadaptable temperament
was significantly related to peer problems reported by mothers (r = .24, p =.04) and was also
included as a covariate.

The zero-order correlations among the study variables are displayed in Table 2. The ratio
of nighttime sleep showed significant relations with peer problems assessed by mothers (r = -.43,

p <.001), peer problems assessed by fathers (r = -.36, p =.002), and child-reported friendship
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quality (r = .28, p = .02). Inter-parental concordance was high for the peer problems scale (r =
.62, p <.001). However, no relations were found between child-reported friendship quality and
peer problems reported by mothers (r = .02, ns) or by fathers (r = .06, ns).
Main analyses

Given the conceptual overlap between the dependent variables, we first conducted a
multivariate regression considering these three variables jointly as indicators of children’s social
functioning. The assumptions of regression models were respected: there were no problematic
extreme scores, homoscedasticity was respected, and the residuals were normally distributed.
The analysis revealed a significant effect of ratio of nighttime sleep on children’s overall social
functioning (A = .69, F(3,64) = 9.71, p <.001). After accounting for the covariates (family SES,
child sex and temperament, and the number of siblings), a higher ratio of nighttime sleep was
associated with less peer problems reported by mothers (t = -3.93, p <.001, unstandardized 95%
CI[-.022, -.007]) and fathers (t = -3.23, p =.002, unstandardized 95% CI [-.020, -.005]), and
with higher child-reported friendship quality (t = 2.90, p = .005, unstandardized 95% CI [.009,
.050]).

Given these significant multivariate results, separate multiple regression analyses were
conducted next to investigate the associations between child sleep and peer problems and
friendship quality, while controlling for covariates. In each equation, family SES, child sex and
temperament, and the number of siblings were entered in the first block, followed by the ratio of
nighttime sleep. The results of the regression analyses are presented in Table 3.

The first model revealed that after accounting for the covariates, ratio of nighttime sleep
accounted for 16% of variance in peer problems reported by mothers, F(5,66) = 6.32, p < .001.

Children with more mature sleep patterns during infancy had fewer peer problems as reported by
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their mothers (b* = -.42, p <.001). In the second model, ratio of nighttime sleep accounted for

11% of the variance in peer problems reported by fathers, F(5,66) = 4.71, p < .001. Children with

more mature sleep patterns during infancy had fewer peer problems as reported by their fathers

(b* =-.36, p =.002). Finally, in the third model, ratio of nighttime sleep uniquely predicted 10%

of children’s friendship quality, F(5,66) = 2.28, p =.06. Children with more mature sleep

patterns reported a higher-quality relationship with their best friend (b* = .35, p = .005).
Discussion

Although cross-sectional studies reveal links between sleep and children’s social
functioning, longitudinal studies on this subject are scarce; thus we examined associations
between nocturnal sleep consolidation in infancy and social functioning with peers and friends in
middle childhood. The results provided evidence for associations between sleep consolidation,
operationalized as the ratio of nighttime sleep, and later peer relationships and friendship.
Children with greater sleep consolidation at 1 year had fewer peer problems, as evaluated by
both their parents in second and third grade; they also reported that their best friendship was of
higher quality. All relations held after controlling for family socioeconomic status, child sex and
temperament, and the number of siblings in the family.

These findings are consistent with those of previous cross-sectional studies that found
associations between sleep and peer relationships (e.g., Hoedlmoser et al., 2010; Wiater et al.,
2005), and between sleep and friendship (Becker, 2014). They are also in line with the results of
the only longitudinal study, to our knowledge, that focused on sleep and social functioning.
Brand et al. (2015) found that children who had poorer sleep at age 5 (assessed during a one-
night EEG recording in the home) had less positive peer relationships at age 14. The present

study adds to these findings by suggesting that sleep assessed as early as 1 year of age relates to
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different aspects of social functioning according to three different reporters in middle childhood,
a period in which socialization with peers is a central developmental task (Hartup, 1984).
Importantly, we found that sleep consolidation predicts later peer functioning even after
controlling for temperament during infancy, indicating that infant sleep is not merely a marker of
infants’ capacities for emotional and behavioral regulation that would also impact their later
ability to make friends.

Specifically, the results draw attention to the importance of consolidation of sleep during
the nocturnal period in infancy. This sleep index, which has previously been found to relate to
children’s executive functioning (Bernier et al., 2013; Bernier, Carlson, Bordeleau, & Carrier,
2010) and language development (Dionne et al., 2011), also predicts subsequent relationships
with peers and best friend. This suggests that the attainment of sleep consolidation around the
age of 1 is important not only for children’s cognitive development, but also for their subsequent
social functioning.

The time delay between assessments suggests that a developmental cascade entailing a
series of intervening events may be responsible for the links observed here between early sleep
consolidation and subsequent functioning with peers and with a best friend in middle childhood.
As already mentioned, sleep has lasting and significant consequences for behavioral, cognitive
and emotional outcomes in childhood, many of which could, in turn, impact children’s social
functioning. For instance, both language and executive functioning, which have been found to
relate to sleep as mentioned above, have also been linked to children’s peer relationships
(Holmes, Kim-Spoon, & Deater-Deckard, 2016; Menting, Van Lier, & Koot, 2011), possibly due
to their role in supporting children’s capacity to inhibit their impulses and regulate their

behavior. In fact, behavior itself is linked to both sleep and peer relationships: for instance, better
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sleep in toddlerhood predicts lower aggression in preschool years (Bélanger et al., 2015), and
children displaying aggressive behaviors are often more rejected by their peers (Newcomb,
Bukowski, & Pattee, 1993). Furthermore, sleep difficulties are associated with more emotional
difficulties, such as symptoms of depression and anxiety (Gregory & O’Connor, 2002), which in
turn are associated with lower friendship quality with the best friend (Brendgen et al., 2002).
Overall, the current results are best viewed through a developmental lens, as they are likely to
reflect the combined effects of several behavioral, emotional and cognitive mediators. Further
research is needed to decipher these mechanisms and their interplay.

Of note, mothers’ and fathers’ reports of their children’s peer problems were highly
correlated to each other (r = .62, in line with the meta-analytic r = .59 reported by Achenbach,
McConaughy, & Howell, 1987, for child and adolescent behavioral and emotional problems).
However, parental reports of children’s peer relationships were unrelated to children’s own
perceptions of the quality of their best friendship. This is not unexpected, given that the SDQ
provides information on children’s general functioning in the peer group, which can differ from
their relationship with a close friend. Indeed, many low-accepted children nonetheless have a
best friend (Parker & Asher, 1993), and Lansford et al. (2006) found that there was no difference
in friendship quality between rejected, average, or popular school-age girls. In fact, there is much
evidence to suggest that children experiencing difficulties in the larger peer group can
nonetheless have high-quality relationships with their best friend and derive benefits from that
friendship, namely lower levels of loneliness (Erdley, Nangle, Newman, & Carpenter, 2001;
Parker & Asher, 1993) and anxiety (Bukowski, 2001), as well as favorable global self-worth
(Fordham & Stevenson-Hinde, 1999) and happiness (Demir & Weitekamp, 2007). Therefore, the

current finding that sleep was related to both parent-reported general functioning in the peer
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group and children’s perceived quality of their best friendship is stimulating on both
methodological and conceptual grounds. While suggesting that the links between sleep
consolidation in infancy and later social functioning are found across reporters (child, mother,
and father) and thus are arguably robust, the findings also suggest that sleep during infancy could
be consequential for at least two distinct aspects of children’s social functioning in middle
childhood.
Limitations and Future Research

This study presents some methodological limitations that call for careful interpretation of
the results. First, given the non-experimental design, we cannot make causal inferences.
Moreover, the sample was composed of mostly college-educated and European Canadian
parents, which limits generalizability. Given also its relatively small size, observed estimates
may be not stable, thus the exact effect sizes obtained should be interpreted with caution.
Regarding missing data, it is important to bear in mind that the missing-at-random assumption is
unverifiable (Enders, 2010). We used multiple imputation because Little’s test was non-
significant (which suggests that data were missing completely at random), and that only one of
the t-tests revealed a significant difference between children with and without missing data (on
child sex, which may be a fortuitous finding due to the number of tests run). Together, these
findings suggested that it was reasonable to assume that data were missing at random, but this
cannot be demonstrated formally. Another limitation is that sleep was measured with sleep
diaries completed by mothers on three days. Although this duration provides reliable
measurement (Bélanger et al., 2014; St. James-Roberts & Plewis, 1996), more days of
assessment would provide richer data, and diaries are subjective measures that yield less

individual variation than do objective sleep assessments (Sadeh, 2008). One should also bear in
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mind that the SDQ is a measure of children’s social behavior, broadly, and not their peer
relationships, specifically. The peer relationships subscale does include items assessing the
quality of children’s relationships; nonetheless, it will be important to examine the associations
between sleep quality and other indices of peer relationships. In particular, it may be critical to
assess interpersonal functioning from the perspective of peers, including acceptance and
victimization, as parents may not be aware of all the experiences that children are having with
peers. For this reason, our consideration of children’s perception of their relationship with their
best friend makes for a richer picture of their social functioning; in future studies, it will be
important to obtain information about friendship quality from the friend, as well (e.g., Rose &
Asher, 2004).

Despite these limitations, this study contributes to the emerging literature on sleep and
social functioning by revealing that school-age children have fewer peer problems and better
self-reported friendship quality when they had greater nocturnal sleep consolidation in infancy.
To our knowledge, this is the first study to investigate the relation between sleep and social
functioning with peers and friends using measures at multiple time points and multi-informant
assessments. Overall, the current findings highlight the importance of sleep early in life for
children’s peer relationships and friendships in elementary school. Further research is needed to

investigate the child and environmental factors that may account for this association.
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