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Abstract

Sleep was examined as a process variable in relations between verbal and physical parent-child

conflict and change in children’s internalizing and externalizing symptoms over time. Participants

were 282 children at T1 (M age = 9.44 years; 48% girls), 280 children at T2 (M age = 10.41

years), and 275 children at T3 (M age = 11.35 years). Children reported on parent-child conflict,

sleep was assessed with actigraphy, and parents reported on children’s internalizing and

externalizing symptoms. Autoregressive effects for sleep and internalizing and externalizing

symptoms were controlled to examine change over time. Supportive of intervening processes,

physical parent-child conflict at T1 and increased change in internalizing and externalizing

symptoms at T3 were indirectly related through their shared association with reduced sleep

continuity (efficiency, long wake episodes) at T2. Findings build on a small but growing literature

and highlight the importance of considering the role of sleep among relations between family

conflict and child development.
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Many studies have demonstrated that parent-child conflict (PCC) occurs frequently and is a

robust predictor of children’s adjustment problems (Deardorff et al., 2013; Gershoff, 2002;

Low & Stocker, 2005). Building on the established direct effects, scholars have considered

mediating mechanisms to address why PCC may predict child maladjustment.

Contemporary developmental perspectives contend that disruptions in bioregulatory systems

including sleep may mediate relations between exposure to social stressors and children’s

adaptation (El-Sheikh, 2011). Along this line and addressing recent calls in the literature

(Erath & Tu, 2011), we examined whether sleep mediated relations between PCC and
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children’s internalizing and externalizing symptoms over 3 years using a community sample

of school-aged children.

The term PCC refers to coercive acts and negative emotional expressions that parents direct

toward children (Chang, Schwartz, Dodge, & McBride-Chang, 2003; Straus, Hamby,

Finkelhor, Moore, & Runyan, 1998). For a more thorough assessment of PCC, we

considered both verbal and physical conflict. Verbal conflict includes yelling, name calling,

and making threats whereas physical conflict includes assault on the child’s body, including

slapping or hitting with a closed fist. About 80% of children experience at least one form of

verbal conflict and ~60% experience physical conflict each year (Straus et al., 1998).

Further, verbal and physical PCC are well-established correlates of children’s internalizing

(Deardorff et al., 2013; Low & Stocker, 2005) and externalizing symptoms (Deardorff et al.,

2013; Gershoff, 2002). Although many mediators (e.g., emotion regulation, insecure parent-

child relationship) have been established in relations between PCC and children’s

adjustment, we are not aware of any studies that have considered the role of sleep as a

potential mediator.

Sleep problems among otherwise typically developing school-aged children are common

with estimates ranging from 20% to 40% (Mindell & Owens, 2010). Our reference to sleep

problems refers to those in the non-clinical range including fewer sleep minutes and two

indicators of sleep continuity, namely sleep efficiency (percentage of minutes spent asleep

between sleep onset and morning wake time) and long wake episodes (number of wake

episodes that exceed 5 minutes). A growing number of studies have found that sleep

quantity and continuity may not uniformly impact children’s health and development (e.g.,

Michels et al., 2013) and recommendations have been made to examine various sleep

parameters independently (Dewald, Meijer, Oort, Kerkhof, & Bögels, 2010). Accordingly,

and because sleep quantity and continuity represent different constructs, we examined these

sleep parameters separately. Further, sleep efficiency and long wake episodes were

considered independently (rather than through a composite). Some children might wake

often (resulting in reduced sleep efficiency) yet experience few long wake episodes because

of their ability to fall back asleep quickly. Consequently, the examination of each allows for

a more thorough assessment of sleep continuity. Sleep was measured with actigraphy, a

wristwatch like device that provides an objective assessment of various sleep parameters

(Sadeh, 2011b).

A growing literature has been focusing on sleep within the family context (El-Sheikh, 2011;

El-Sheikh & Dahl, 2007) and findings indicate that family conflict is not conducive for

children’s sleep. Dahl (1996) proposed that sleep and vigilance are antithetical such that a

reduction in awareness is needed for adequate sleep. Thus, an optimal sleeping environment

should be free from external threat. Prominent developmental theorists contend that

children’s sense of safety is based largely on the family context (Bowlby, 1982; Cummings

& Davies, 2010) and repeated exposure to such conflict may result in increased vigilance to

detect threat, thereby disrupting sleep (El-Sheikh & Kelly, 2011). Attention has been given

to the marital relationship with studies demonstrating that parental inter-partner conflict is a

precursor of shorter sleep duration and poorer sleep continuity among children (Kelly & El-

Sheikh, 2011, 2013a; Mannering et al., 2011; Rhoades et al., 2012). However, fewer studies
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have considered the extent that other familial stressors, including verbal and physical PCC

have on children’s sleep.

Among clinical samples, abused children have poor sleep, including reduced sleep

continuity (Glod, 2011; Glod, Teicher, Hartman, & Harakal, 1997; Sadeh et al., 1995). In

community samples, there is some evidence supportive of relations between facets of the

parent-child relationship, including PCC, and children’s sleep. A parenting style marked by

blame and physical punishment was concurrently related to greater parent-reported child

sleep problems (a general measure of sleep; Liu et al., 2000). A mother-child relationship

characterized by less closeness and greater conflict in third grade predicted greater mother-

reported child sleep problems (a general measure of sleep) 3 years later (Bell & Belsky,

2008). In a study using the first wave of the current investigation, greater verbal and

physical PCC were related to poorer actigraphy-based sleep continuity and more self-

reported sleep/wake problems in children (El-Sheikh, Kelly, Bagley, & Wetter, 2012).

Further, greater inter-partner conflict at 9 months of age predicted increases in parent-

reported child sleep problems at 4.5 years through the indirect effect of verbal and physical

father-child conflict at 27 months of age (Rhoades et al., 2012). Collectively, these findings

provide support for relations between PCC and children’s sleep, although there is a

continued need to use objective measures of sleep (e.g., actigraphy) and multi-informant

approaches. Further, exposure to family conflict is related to increased vigilance for

extended periods (McCrory et al., 2011) thereby potentially compromising sleep over time

(Kelly & El-Sheikh, 2013a). Consequently, the use of multi-wave designs is important to

gain greater understanding of the long-term influence that PCC has on children’s sleep and

adjustment.

Sleep plays a pivotal role in children’s adjustment. In community samples, sleep problems

are related to internalizing (e.g., Alfano, Zakem, Costa, Taylor, & Weems, 2009) and

externalizing symptoms (e.g., Quach, Hiscock, Canterford, & Wake, 2009). Reduced sleep

duration, as measured by actigraphy, was concurrently related to greater parent-reported

externalizing symptoms in children (Holley, Hill, & Stevenson, 2011). In a three-wave study

that spanned 3 years, and with an independent sample from the one used in the current

investigation, El-Sheikh, Bub, Kelly, and Buckhalt (2013) found that initial levels and

increases in self-reported sleep wake problems over time predicted increases in greater

internalizing and externalizing symptoms in the final wave when children were 10.

Despite evidence of relations between PCC and children’s sleep as well as between sleep

and adjustment, no study to our knowledge has examined whether sleep mediates relations

between PCC and children’s adjustment. However, sleep has been considered among

relations between other environmental stressors and children’s development. Both exposure

to community violence and peer victimization were related to children’s poorer academic

performance through their shared relations with greater self-reported sleep/wake problems

(Lepore & Kliewer, 2013). Further, verbal and physical inter-partner conflict were related to

children’s internalizing and externalizing symptoms through both higher levels of emotional

insecurity about the marital relationship and actigraphy measured sleep problems (El-

Sheikh, Buckhalt, Cummings, & Keller, 2007). Building on these studies, it seems plausible
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that sleep might mediate relations between other environmental and familial stressors,

including PCC, and children’s adjustment.

The Current Study

Using a diverse, community-based sample and three waves of data (T1 = age 9; T2 = age 10;

T3 = age 11), we examined children’s sleep at T2 as a mediator between verbal and physical

PCC at T1 and internalizing and externalizing symptoms at T3. Because parental inter-

partner conflict and PCC often co-occur (Cox, Paley, & Harter, 2001), we controlled for

verbal and physical inter-partner conflict in an attempt to isolate the unique influence of

PCC. To reduce same reporter bias, children reported on PCC, actigraphy was used to

measure sleep, and parents reported on children’s adjustment. Following recommendations

and because of the comorbid nature of relations between these adjustment domains

(Coulombe, Reid, Boyle, & Racine, 2011), we controlled for children’s internalizing

symptoms while examining externalizing symptoms and vice versa. This approach allows

for the assessment of whether PCC and sleep uniquely influence certain facets of

adjustment. Similarly, both verbal and physical PCC were considered simultaneously as

were each of the sleep parameters. We hypothesized that greater PCC at T1 and increased

internalizing and externalizing symptoms at T3 would be indirectly related through their

shared associations with fewer sleep minutes and poorer sleep continuity (reduced sleep

efficiency, greater long wake episodes) at T2

Method

Participants

The current investigation consisted of three waves of data spanning 3 years and is part of a

larger study examining biopsychosocial influences on a range of developmental outcomes

(Auburn University Sleep Study). To recruit families at T1, over 2,700 letters inviting

participation were distributed to children at public schools in the Southeastern United States.

Interested families were asked to call our research laboratory. Of the 314 families who

contacted our lab at T1 and met inclusion criteria (child not having a diagnosed sleep

disorder or a learning disability based on mother report), 282 participated (90%). Exclusion

criteria were implemented to reduce potential confounds in the larger study yet were not

overly conservative.

Of the 282 children at T1 (data collected in 2009–2010), 48% were girls and 52% were boys

(M age = 9.44 years, SD = 8.55 months); 65% were European American (EA) and 35% were

African American (AA). Socioeconomic status (SES) was measured by the income-to-

needs-ratio, which is computed using family size, family income, and the federal cutoff (< 1

indicates below the poverty line; U.S. Department of Commerce; www.commerce.gov). The

mean income-to-needs ratio was 1.71 (SD = 1.04) indicating that on average, families lived

170% above the poverty threshold (Range = .27 to 4.10). Further, 32% of families lived

below the poverty line. Mothers’ reports on the Puberty Development Scale (1 =

prepubertal, 2 = early pubertal, 3 = midpubertal, 4 = late pubertal, 5 = postpubertal;

Petersen, Crockett, Richards, & Boxer, 1988) indicated that on average both boys (M = 1.44,

SD =.30) and girls (M = 1.71, SD = .44) were prepubertal. Most children lived with their
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biological mother (n = 252); of these children, 58% (n = 146) also lived with their biological

father, 21% (n = 52) lived with their mothers’ partner (e.g., stepfather, boyfriend), and 21%

(n = 54) lived with a single mother. Sixteen children lived with either a single father (n = 1),

father and step-mother (n = 11), or adoptive parents (n = 4). The remaining 14 children lived

with extended family members (e.g., grandparents; aunts/uncles). For simplicity, we refer to

the child’s primary caregivers as parents. In analyses, single-mother status and family

composition were considered as control variables.

Approximately one year later (M days between T1 and T2 = 350, SD = 28 days), 79% of the

original sample (224 families) returned for T2 (collected in 2010–2011). To enhance power

associated with attrition, we also recruited 56 additional families at T2. In longitudinal

studies, it is not atypical to include new participants after the first wave (Graham, Taylor, &

Cumsille, 2001; Mistler & Enders, 2012). In total, 280 families participated at T2 (45%

girls; M age = 10.41, SD = 8.06); 63% EA and 37% AA. Average pubertal status at T2 was

1.53 (SD = .37) for boys and 1.96 (SD = .62) for girls, which corresponds to a prepubertal

status for boys and nearly an early pubertal status for girls (Petersen et al., 1988). Of the 56

children who began participation at T2, the majority lived with their biological mother (n =

49); of these children, 47% (n = 23) also lived with their biological father, 16% (n = 8) lived

with their mothers’ partner, and 37% (n = 18) lived with a single mother. The seven

remaining children lived with adoptive parents (n = 2) or other family members (n = 5).

Nine mothers who were in a relationship at T1 were single at T2; three who were single at

T1 were in a relationship at T2.

Nearly one year following T2 (M days between T2 and T3 = 336, SD = 34 days), 275

families returned for T3 (98% of families who participated at T2; 47% girls; M age = 11.35

years, SD = 8.12 months); 63% EA and 37% AA. Data were collected during 2011–2012.

Average pubertal status at T3 was 1.80 (SD = .55) for boys and 2.35 (SD = .62) for girls,

which indicates a prepubertal status for boys and early pubertal status for girls (Petersen et

al., 1988).

Independent-samples t tests and χ2 analyses were used to determine whether retained and

attrited families (from T1 to T2 and from T2 to T3) differed on control and focal study

variables. No differences were found. We also assessed whether families who began

participation at T2 differed on study variables from families who began participation at T1.

Children who began participation at T2 came from lower SES homes t(231) = −2.78, p < .

01, and had fewer sleep minutes t(278) = −2.17, p < .05. No other differences were found.

Note that full information maximum likelihood estimation was used to handle missing data

(Acock, 2005) and primary study analyses were also conducted with the exclusion of the 56

families who began participation at T2; results were identical in nature to those reported

with the inclusion of the 56 families. Similarly, we conducted analyses that did not include

children from one-parent households and the results were very similar to analyses based on

the full sample.

Procedure

Families visited our research laboratory during each study wave. Children completed

questionnaires with a trained interviewer while parents completed measures in a neighboring
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room. At T1 and T2, children were instructed to wear an actigraph on their non-dominant

wrist for 7 consecutive nights. Parents completed sleep diaries to cross validate actigraphy-

based sleep and wake times. Actigraphy assessments typically occurred shortly before the

lab visit (M at T1 = 3.47 days, SD = 8.73; M at T2 = 4.80 days, SD = 12.31) and during the

regular school-year, excluding holidays and vacations. Only data from medication-free

nights were used. Approval from the institution’s internal review board was obtained and

participants gave informed consent and assent. Families were compensated monetarily for

participation. Based on child reports of PCC, two families were reported to the Department

of Human Resources for suspected child abuse at T2; neither family withdrew from the

study.

Measures

Parent-child conflict—At T1, children reported on the frequency of PCC in the past year

using the Parent-Child Conflict Tactics Scale (CTSPC; Straus, 1999). The Verbal

Aggression (e.g., “Your father shouted, yelled, or screamed at you”) and Physical

Aggression (e.g., “Your mother hit you with a fist or kicked you hard”) scales were

examined. Children completed the CTSPC twice, once for mother- and once for father-child

conflict. Likert-type response choices for each item ranged from 0 (this has not happened) to

6 (it has happened more than 20 times). Children’s reports of mothers’ and fathers’ verbal

PCC and physical PCC were correlated (r = .72 for verbal conflict and .76 for physical

conflict), and thus overall mean averages were created for verbal and physical PCC.

Cronbach’s alpha = .76 for verbal PCC and .82 for physical PCC. For children with single

mothers (n = 54), the PCC composite was based on mother-child conflict (single parent

status was controlled in all analyses). Analyses comparing PCC for children with and

without fathers did not yield significant differences.

Sleep—Actigraphic assessments occurred at T1 and T2. The actigraphs were Octagonal

Basic Motionloggers (Ambulatory Monitoring Inc., Ardsley, NY) and data were analyzed

using ActionW2 software. Motion was measured in 1-min epochs using zero crossing mode

and Sadeh’s scoring algorithm (Sadeh, Sharkey, & Carskadon, 1994). Actigraphy data that

showed poor correspondence with parent reports were excluded; 3% of nights were

excluded at T1 and 4% of nights were excluded at T2. The actigraphs and software packages

have demonstrated reliability and validity based on comparisons with polysomnography

(Sadeh et al., 1994).

The inclusion of multiple sleep parameters is recommended (Sadeh, Raviv, & Gruber,

2000). We assessed: (a) Sleep Minutes - number of minutes scored as sleep between sleep

onset and morning wake time; (b) Sleep Efficiency - % of epochs scored as sleep between

sleep onset and waking; and (c) Long Wake Episodes - number of wake episodes ≥ 5

minutes.1 At T1, 57% of children had 7 nights of valid data, 18% had 6 nights, 12% had 5

nights, 6% had either 3 or 4 nights, and 7% did not have any actigraphy data (M = 5.89

nights, SD = 1.89 nights). At T2, 42% of children had 7 nights of valid data, 26% had 6

1Sleep onset latency (total minutes between bed time and sleep onset time) and variability in sleep onset time across the week of
actigraphy were also considered. However, neither was related to PCC or children’s adjustment and thus, these sleep parameters were
excluded.
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nights, 19% had 5 nights, 10% had 3 or 4 nights, 2% had 1 or 2 nights, and 1% did not have

any data (M = 5.84 nights, SD = 1.40 nights). These rates of valid actigraphy data are

considered very good (Acebo et al., 1999). Medication known to influence sleep (e.g.,

Benadryl, cough syrup), not wearing the actigraph and technical problems accounted for

missing nights. Researchers have recommended that actigraphy assessments include at least

5 nights (Acebo et al., 1999; Sadeh, 2011a). Secondary analyses excluding cases that had

fewer than 5 nights yielded an identical pattern of study results and thus, all cases were

retained to enhance statistical power. Using the maximum number of nights with valid

actigraphy data, alphas were as follows: sleep minutes (α = .85 at T1 and .78 at T2), sleep

efficiency (α = .90 at T1 and .89 at T2), and long wake episodes (α = .77 at T1 and .80 at

T2). Thus, sleep parameters were stable across the week and each variable was composited

for analyses (i.e., across all available nights).

Internalizing and externalizing symptoms—At T2 and T3, parents completed the

280-item Personality Inventory for Children (PIC; Wirt, Lachar, Klinedinst, & Seat, 1990).

The Internalizing and Externalizing scales were pertinent to the current investigation and

have been used frequently in the child development literature (e.g., Kelly & El-Sheikh,

2013b; Leve, Winebarger, Fagot, Reid, & Goldsmith, 1998). The Internalizing scale

assessed symptoms of depression, anxiety, worry, fear, and psychosomatic problems

whereas the Externalizing scale assessed symptoms of impulsivity, noncompliance,

disruptive behavior, delinquent behavior, and aggression. Six items pertaining to sleep were

removed from the Internalizing scale prior to analyses. Mothers’ and fathers’ reports of

internalizing (r = .56 at T2 and .70 at T3, ps < .001) and externalizing symptoms (r = .72 at

T2 and .71 at T3, ps < .001) were correlated and thus were averaged at T2 and T3; mothers’

scores were used when fathers’ scores were not available. Cronbach’s alphas for the

internalizing and externalizing scales were .75 and .86 at T2 and .84 and .92 at T3,

respectively. Because the PIC T scores are age and gender corrected, raw scores were used

for longitudinal analyses. The clinical cutoff T scores for internalizing and externalizing is ≥

60 (Lachar & Gruber, 1995): 30 children at T2 and 27 children at T3 surpassed the clinical

cutoff for internalizing symptoms. For externalizing symptoms, 26 children at T2 and 23

children at T3 surpassed the clinical cutoff.

Inter-partner conflict—At T2, children from two-parent families reported on the

frequency of their parents’ inter-partner conflict in the last year using the Revised Conflict

Tactics Scale (CTS2; Straus, 1995). The Psychological/Verbal (8 items; e.g., “My mother

called my father fat or ugly”) and Physical Aggression scales (9 items; “My father twisted

my mother’s arm or hair”) were used. Children’s reports of mothers’ and fathers’ verbal (r

= .77, p<.001) and physical conflict (r = .86, p<.001) were correlated, and thus an overall

mean average was created for inter-partner verbal and physical conflict. Cronbach’s alpha

= .80 for verbal and .87 for physical inter-partner conflict. Verbal and physical inter-partner

conflict were included as covariates. Data were treated as missing for children from one-

parent homes.
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Results

Plan of Analysis

A path model was fit to examine sleep (sleep minutes, sleep efficiency, and long wake

episodes) as a mediator of relations between verbal and physical PCC and children’s

internalizing and externalizing symptoms over three waves of data spanning 3 years. For

more conservative estimates, both verbal and physical PCC were assessed in the same

model. Similarly, all three sleep parameters and internalizing and externalizing symptoms

were examined simultaneously. Autoregressive effects were included in the model for sleep

and adjustment, which allows for the assessment of change in the predicted variable and

helps reduce bias in parameter estimates (Cole & Maxwell, 2003). Thus, PCC at T1 was

examined as a predictor of change in sleep at T2 and adjustment at T3, and sleep at T2 was

examined as a predictor of change in adjustment at T3.

As will be explicated in the main results section, mediation effects were not supported.

Thus, while retaining our main study objectives, we considered sleep at T2 as an intervening

variable (vs. mediator) among relations between PCC at T1 and children’s adjustment at T3.

It is not uncommon for researchers to consider a variable as both a mediator and intervening

process (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). In both a mediation

model and intervening model, the independent variable (i.e., PCC) is significantly related to

the process variable (i.e., sleep), which in turn is related to the outcome variable (i.e.,

internalizing and externalizing symptoms). In a mediation model but not an intervening

variable model, the relation between the independent variable and outcome variable is

significant prior to the inclusion of the process variable. Models supportive of intervening

processes suggest that the development and change in the intervening mechanism over time

is required to observe the indirect effect between the independent and dependent variables

(MacKinnon et al., 2002).

Monte Carlo simulation was used to assess indirect effects (for mediation and intervening

processes; Preacher & Selig, 2012). This bootstrapping method produces confidence

intervals of the hypothesized indirect effects utilizing 20,000 iterations, resampling from the

distributions of each direct effect. Selig and Preacher’s (2008) interactive tool was used for

creating confidence intervals to test indirect effects, with an indirect effect being

demonstrated when the confidence intervals do not contain zero.

Data points that surpassed 4 SDs were recoded as the highest observed value below 4 SDs

(Cousineau & Chartier, 2010). Specifically, seven values were recoded for the PCC

variables, 13 for the sleep variables, and nine for the adjustment variables. Verbal PCC at

T1, physical PCC at T1, and sleep efficiency at T1 and T2 were skewed and log

transformed.

We used Δχ2 tests to consider controlling for many known correlates of primary study

variables. Child sex and ethnicity each significantly influenced model fit and were included.

These variables were treated as time invariant and were allowed to covary with each other as

well as with verbal and physical PCC at T1 and to predict sleep at T2 and adjustment at T3.

SES at T1, T2, and T3 were each considered but only SES at T2 was influential; it was
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allowed to predict sleep at T2 and to covary with child sex and ethnicity. Single mother

status at T1 was controlled and was allowed to covary with child sex, ethnicity, as well as

with verbal and physical PCC at T1; single mother status at T2 and T3 were not influential.

Finally, verbal and physical inter-partner conflict at T2 were retained as covariates and were

allowed to covary with each other and to predict sleep at T2 and adjustment at T3. Pubertal

status at all three waves and chronic illness were also considered but neither was retained.

Analyses were conducted using Amos 21 (Arbuckle, 2012). In the final model, verbal and

physical PCC were allowed to covary. In addition, the residual variances among the sleep

variables at T2 were allowed to correlate as were the residual variances among internalizing

and externalizing symptoms at T3. Acceptable model fit included satisfying at least two of

the following three criteria: χ2/df < 3, CFI > .90, and RMSEA ≤ .08 (Browne & Cudeck,

1993); the model satisfied these criteria.

Preliminary Analyses

Means, standard deviations, and bivariate correlations among study variables are presented

in Table 1. Based on child-reported PCC, 61% of mothers and 60% of fathers used at least

one form of verbal conflict within the last year. Similarly, 61% of mothers and 64% of

fathers used at least one form of physical conflict against the child. Based on actigraphy,

children slept on average 7 hours and 36 minutes a night at T1 and 7 hours and 24 minutes at

T2.

Parent-Child Conflict and Children’s Adjustment: The Intervening Role of Sleep

To consider sleep as a mediator of associations between PCC and children’s adjustment, the

direct relations between verbal and physical PCC at T1 and change in internalizing and

externalizing symptoms from T2 to T3 were first examined. No such statistically significant

effects were discovered, which concluded the assessment of sleep as a mediator of effects.

Next, the sleep parameters were entered into the model (see Figure 1) to assess their roles as

intervening variables. The model was a good fit to the data, χ2(82) = 166.85, p < .001; χ2/df

= 2.03; CFI = .96; RMSEA = .06ns, 95% CI [.04 to .07]. From T1 to T2, the autoregressive

effects (not shown in the Figure for clarity) were significant for sleep minutes (B = .24, β = .

29, p < .001), sleep efficiency (B = .25, β = .28, p < .001), and long wake episodes (B = .30,

β = .31, p < .001). Similarly, the autoregressive effects were significant for children’s

internalizing (B = .69, β = .73, p < .001) and externalizing symptoms (B = .72, β = .78, p < .

001) from T2 to T3. In total, the model explained 17% of the variance in sleep minutes, 18%

in sleep efficiency, 18% in long wake episodes, 57% in internalizing symptoms, and 64% in

externalizing symptoms.

Many control variables shared significant associations with the primary study variables (not

shown in Figure). Child male status was related to reduced sleep efficiency (B =−.19, β = −.

15, p = .01) and greater long wake episodes at T2 (B =.59, β = .13, p = .03). African

American status was associated with greater sleep efficiency at T2 (B =.12, β = .17, p = .01)

and fewer long wake episodes (B = −.74, β = −.16, p = .02). A higher SES was related to

more sleep minutes at T2 (B = 6.32, β = .13, p = .05). Lastly, greater verbal inter-partner

conflict at T2 was related to more internalizing symptoms at T3 (B = .12, β = .13, p = .03)
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Greater physical PCC at T1 predicted a decrease in sleep efficiency (ΔR2 = 4%) and an

increase in long wake episodes at T2(ΔR2 = 4%; Figure 1). Reduced sleep efficiency at T2

predicted greater externalizing symptoms at T3(ΔR2 = 3%) and more frequent long wake

episodes at T2 predicted increased levels of internalizing (ΔR2 = 5%) and externalizing

symptoms at T3 (ΔR2 = 4%).

Tests of Indirect Effects

Given that neither verbal nor physical PCC at T1 were directly related to changes in

children’s adjustment from T2 to T3, all significant indirect effects support an intervening

rather than a mediating process. Based on Monte Carlo simulation techniques, the indirect

effect for children’s reduced sleep efficiency at T2 in the relation between greater parent-

child physical conflict at T1 and increased externalizing symptoms at T3 was significant

(95% CI [−.36 to −.01]). Similarly, the indirect effects for greater long wake episodes at T2

in the association between higher levels of parent-child physical conflict at T1 and increased

internalizing (95% CI [.01 to .38]) and externalizing symptoms (95% CI [.001 to .40]) over

time were significant.2,3

Discussion

To gain a nuanced understanding of associations between family functioning and children’s

adjustment, we examined children’s sleep as a mediator of relations between PCC and

internalizing and externalizing symptoms over 3 years. For more conservative model testing,

autoregressive effects were controlled as were many influential covariates including verbal

and physical inter-partner conflict. Shared method variance was reduced by using children’s

reports of PCC, actigraphic assessments of sleep, and parent reports of children’s

adjustment. Supportive of an intervening rather than a mediating process, physical PCC

predicted poorer sleep continuity, which in turn predicted an increase in adjustment

problems over time. Findings build on the literature and explicate some mechanisms of risk.

There is growing support for relations between inter-partner conflict and children’s sleep

(e.g., Kelly & El-Sheikh, 2011, 2013a; Mannering et al., 2011; Rhoades et al., 2012). With

an independent sample from the one used in the present study, cross-sectional evidence

indicates that shorter sleep duration and poorer sleep continuity/quality served as intervening

processes in relations between inter-partner conflict and children’s adjustment problems (El-

Sheikh et al., 2007). Findings from the current study advance this relatively young literature

by demonstrating that even after controlling for the effects of exposure to parental inter-

partner conflict, sleep continuity/quality functioned as an intervening variable linking

physical PCC and children’s externalizing and internalizing symptoms. Specifically,

physical PCC predicted reduced sleep efficiency and greater long wake episodes (but not

sleep minutes) 1 year later. In turn, reduced sleep efficiency predicted increased levels of

externalizing symptoms over time and greater long wake episodes predicted increases in

2Models were also fit while examining each sleep and adjustment variable separately (as opposed to including all variables in the
same model). No differences were found.
3Gender, ethnicity, and SES were examined as moderators of relations between PCC, sleep, and adjustment (moderated mediation).
No significant interaction effects emerged.
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both internalizing and externalizing symptoms. Collectively, across studies, a clear picture is

emerging: family stress including PCC may lead to children’s adjustment problems through

its shared relation with disruptions in sleep.

Findings build on an expanding literature of relations between parent-child relationship

processes and children’s sleep (Bell & Belsky, 2008; Liu et al., 2000; Rhoades et al., 2012).

Feelings of safety facilitate reduction in vigilance and better sleep (Dahl, 1996). Children

who experience physical PCC may feel unsafe and maintain environmental awareness, even

during the night, leading to poor sleep continuity, as seen in our study. Further, based on the

longitudinal design, physical PCC forecasted poorer sleep continuity 1 year later. Sustained

exposure to conflict may result in a recalibration of neural networks and physiological

systems to maintain vigilance and increased hypersensitivity for extended periods (Graham,

Fisher, & Pfeifer, 2013; McCrory et al., 2011). Although such enhanced reactivity may be

adaptive in the short term (e.g., the night of the aggressive incident), there may be adverse

effects over time. For instance, children may continue to maintain heightened vigilance

despite the absence of threat. It is also plausible that higher conflict families may differ from

lower conflict families in many ways including more family chaos, less parental monitoring,

and greater conflict among family members (Krishnakumar, Buehler, & Barber, 2003), all of

which could spillover and influence sleep. Overall, we offer these explanations as tentative

pending further examination.

Physical but not verbal PCC predicted change in children’s sleep. Much attention has been

given to disentangling the effects that verbal and physical PCC have on children’s

development and findings have been complex. In some studies, physical PCC had a more

detrimental influence on children’s development (Berlin et al., 2009); others found more

support for verbal PCC (Evans, Simons, & Simons, 2012) or no differences between PCC

domains (McKee et al., 2007). In one of the few studies to include sleep (El-Sheikh et al.,

2012), verbal and physical PCC were related to children’s sleep (using the first wave of the

current study). However, the study was cross-sectional, thus suggesting that verbal and

physical PCC were related concurrently to sleep. In the current study, PCC was examined as

a predictor of change in sleep over 1 year (T1 to T2). Physical PCC may have both an

immediate and long term influence on children’s sleep. Children often perceive physical

PCC as more aggressive, threatening, and intrusive (McKee et al., 2007), which may lead to

extended periods of vigilance and night awakenings. Our findings are also consistent with

results from the clinical literature in which physical abuse had the most marked influence on

children’s sleep (Glod, 2011).

Physical PCC predicted change in sleep efficiency and long wake episodes but not sleep

minutes. This is consistent with past research that found a general measure of family stress

(Sadeh et al., 2000) and PCC (El-Sheikh et al., 2012) to be correlates of sleep quality but not

quantity. Following sleep loss, an intrinsic compensatory mechanism may extend the sleep

period so that sleep minutes are not diminished (Sadeh, Gruber, & Raviv, 2003). Thus,

children who are exposed to PCC and experience poorer sleep continuity may extend the

sleep period to compensate for sleep debt.
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Findings add to a growing literature supportive of relations between poorer sleep continuity

and increased change in children’s adjustment problems (e.g., Quach et al., 2009). Reduced

sleep continuity may disrupt processes mediated by the prefrontal cortex, which plays an

important role with the executive functioning needed for emotion regulation and adjustment

(Dahl, 1996; Jones & Harrison, 2001; Muzur, Pace-Schott, & Hobson, 2002). For example,

poor sleep continuity may disrupt emotional memory coding. Individuals who do not receive

adequate sleep often recall negative memories rather than neutral or positively themed

memories, which may impact adjustment (Walker & van der Helm, 2009). Finally,

inadequate sleep may disrupt facets of emotional intelligence and constructive thinking

skills including reduced empathy toward others, poor impulse control, stress management,

behavioral coping skills, and decreased positive thinking, all of which may overlap with

adjustment problems (Killgore et al., 2008).

Inconsistent with expectations, PCC at age 8 did not predict children’s adjustment at age 10.

It is not evident why direct relations were not observed. The conservative nature of

assessments including controlling for autoregressive effects as well as many influential

covariates and the extended time lag between assessments (i.e., 2 years) may have

contributed to the null effects. Findings provide support for an intervening rather than

mediating process, which is not uncommon in the literature (MacKinnon et al., 2002;

MacKinnon, Krull, & Lockwood, 2000). Specifically, PCC at age 8 and change in

adjustment at age 10 were indirectly related through their shared relations with changes in

sleep at age 9. The intervening rather than mediation effect suggests that the development

and change in sleep continuity from ages 8 to 9 is required to observe the indirect effect

between physical PCC at age 8 and children’s adjustment at age 10 (MacKinnon et al.,

2002). Further, the demonstration of a direct association between PCC at age 8 and

children’s adjustment at age 10 is not a necessary criteria for our conceptual model, which

hypothesizes that PCC ultimately influences children’s adjustment by setting in motion

disruptions in bioregulatory systems in the child. PCC is no less a predictor in an intervening

model because in its absence, the development of the unfolding series of sleep and

adjustment problems would not have occurred (Emery, Fincham, & Cummings, 1992).

Children in the sample may not have received adequate sleep. Although there is no

consensus about the amount of needed sleep (Lumeng, 2010), average sleep minutes per

night (M = 7 hrs and 36 min at T1; 7 hrs and 24 min at T2 based on actigraphy) was far

under the National Sleep Foundation’s (2009) recommendation of 10 to 11 hours for sleep

duration (i.e., time spent in bed [actigraphy based sleep duration in our sample was 8 hrs and

37 min at T1 and 8 hrs and 23 min at T2]). Further, compared to other studies, children in

our sample received less sleep. Among 7- to 13-year-old Israeli children, mean sleep

minutes ranged from 7 hrs and 37 min to 8 hrs and 40 min across age and sex (Sadeh et al.,

2000). Paavonen, Fjällberg, Steenari, and Aronen (2002) found that 7- to 13-year-old

children slept on average 7 hrs and 56 min. Many children in our sample faced economic

disadvantage (34% below the poverty line), which is a risk factor for reduced sleep

(Buckhalt, El-Sheikh, Keller, & Kelly, 2009). Also, many children lived in rural

communities and had extended commute times to school.
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Findings have several clinical implications. Practitioners who treat children’s sleep problems

may want to consider the home environment and facets of the parent-child relationship.

Even non-clinical sleep problems (e.g., night wakings) can have an adverse influence on

children’s development and should not be overlooked (Sadeh et al., 2003). Further, of

relevance to policy makers, results highlight the critical role of sleep for children’s

adjustment.

This study is not without limitations. The recruitment strategy of sending letters home with

children from school resulted in a low, albeit common initial response rate of ~12%

(MacGregor & McNamara, 1995). Comparisons between study participants and 2010 U.S.

Census data indicated that our sample was somewhat similar to the population of the county

from which it was drawn in terms of ethnicity (23% AA [35% were AA in our sample]),

percent living below the poverty line (22% [32% in our sample]), and percent in single

parent households (34% [21% in our sample]). Because of their underrepresentation in the

literature, the inclusion of many African American children and those exposed to economic

adversity is a study strength.

Regarding additional limitations, the use of a community sample confines inferences about

clinical populations. Given that PCC predicted sleep using a community sample, findings

are likely more robust in more violent circumstances. Further, although actigraphy is useful,

other sleep assessments hold promise for advancing the sleep and family literature.

Polysomnography would help understand how PCC impacts sleep stages. There is also a

need to consider other facets of the parent-child relationship (e.g., parental warmth) that may

moderate relations. Lastly, sleep was measured during the regular school year when children

tend to have a more structured schedule; this may have resulted in null effects for both

variability in sleep onset time and sleep onset latency as neither was related to PCC or

adjustment. Despite limitations, findings support the important role of sleep in the

connecting exposure to parent-child aggression with children’s adjustment.
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Figure 1.
Examination of children’s sleep at T2 as an intervening process in the association between

parent-child conflict at T1 and children’s internalizing and externalizing symptoms at T3.

Model Fit: χ2(82) = 166.85, p < .001; χ2/df = 2.03; CFI = .96; RMSEA = .06ns, 95% CI [.04

to .07]. Residual variances among the sleep variables were allowed to correlate as were the

residual variances among internalizing and externalizing symptoms. For ease of

interpretation, statistically significant lines are solid and non-significant lines are dotted. For

autoregressive effects, sleep minutes, sleep efficiency, and long wake episodes at T1 were

controlled as were internalizing and externalizing symptoms at T2. Additional covariates

were child sex, ethnicity, SES at T2, single mother status at T1 and verbal and physical

inter-partner conflict at T2.

*p < .05; **p < .01; ***p < .001
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