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of and adherence to a consistent and appropriate bedtime. A 
regular bedtime, which helps facilitate transition from wake-
fulness to sleep, is independently associated with better sleep 
and adjustment in children.2,16-17 In preschool-aged children, 
later and irregular bedtimes are associated with longer periods 
required to initiate sleep, less overall sleep, and poorer sleep 
quality.18 Conversely, consistent bedtime routines have been 
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Adequate sleep is an important aspect of healthy 
development. Evidence for this conclusion comes from 

a large body of research documenting associations between 
inadequate or disrupted sleep and decrements in cognitive func-
tioning, school adjustment, emotional regulation, and behav-
iors during the preschool and school-age years.1-6 Persistent 
early sleep disturbances also forecast the later development of 
psychopathology and substance use.7-9 Understanding of factors 
that promote and/or contribute to inadequate or disrupted sleep 
patterns early in life therefore has implications for both research 
and clinical practice.

Bedtime resistance, nighttime fears, and middle of the 
night awakenings are common in preschoolers, affecting up 
to 35% of typically developing children.10-12 Although a range 
of child-level variables including neurodevelopmental and 
temperamental factors contribute to sleep-based individual 
differences, research has similarly established the infl uence 
of parenting behaviors as signifi cant determinants of chil-
dren’s sleep patterns and behaviors.13-15 For example, one 
particularly important aspect of parenting is the establishment 
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Parenting behaviors are theo-
rized to infl uence child sleep patterns, but validated instruments are 
lacking. The current study aimed to develop and test a brief measure 
for assessing sleep-related parenting behaviors and interactions 
among preschool-aged children, The Parent-Child Sleep Interactions 
Scale (PSIS).
Study Impact: The PSIS demonstrated good internal consistency and 
showed strong associations with independent measures of child sleep 
and behavior problems. The PSIS shows promise as a brief and valid 
measure of sleep-related parenting practices and interactions among 
preschool-aged children.
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linked with better sleep and daytime behaviors including 
fewer tantrums.19

Along with regular bedtimes and presleep routines, a 
range of other parenting practices and parent-child inter-
actions likely serve to encourage or interfere with a child’s 
capacity for sleep regulation. Surprisingly little research has 
focused on these relationships during the preschool years (i.e., 
3-5 years). This empirical gap is particularly remarkable in 
light of normative developmental changes that occur during 
this period. As children transition from a crib to a bed, give 
up daytime naps, and learn to dress and care for themselves, 
parental involvement in sleep routines declines. Consistent 
with these changes, negative relationships between certain 
nighttime parenting behaviors and the quality and duration of 
child sleep have been reported. For instance, parental pres-
ence at sleep onset or after a nighttime awakening is associ-
ated with greater sleep-related problems in young children.10,14 
The preschool years may therefore be a critical period for 
understanding the influence of specific parenting behaviors on 
children’s sleep.

Importantly, the decisions that parents make with regard to 
their children’s sleep reflect not only individual differences 
but also ethnically/culturally based beliefs and traditions. For 
example, whereas White preschool-aged children in the U.S. 
most commonly sleep in their own beds, a majority of Black 
and Hispanic children sleep with their parents.15 Black chil-
dren also give up daytime naps at later ages than do White 
children.20 Such differences are similarly evident with regard 
to sleep schedules and routines. Among a large U.S. sample, 
Hale and colleagues13 found that Black and Hispanic families 
were significantly less likely to provide young children with 
regular bedtimes and bedtime routines even after accounting 
for a range of other relevant factors. Milan and colleagues15 
also found significant racial/ethnic differences in specific 
presleep activities (e.g., White parents commonly read to their 
children at bedtime, while Black parents more often include 
bathing in bedtime routines). Although the precise nature of 
these differences is not well understood, there is a clear need 
to consider the role of culture as part of scale development 
related to children’s sleep.

Several brief validated questionnaires for assessing chil-
dren’s sleep-wake patterns have emerged in recent years.21 
Most measures screen for a range of potential sleep problems 
and disorders (e.g., insomnia, sleep disordered breathing, 
parasomnias) by assessing the occurrence/frequency of these 
problems. Measures for evaluating parenting behaviors and 
interactions surrounding sleep are comparatively lacking. Such 
assessment differs from sleep-wake assessment but is no less 
important to the construct of sleep since it provides necessary 
understanding of factors that may give rise to and/or exacer-
bate sleep problems.21 Indeed, the effectiveness of behavioral 
interventions may hinge upon such information. At least one 
validated questionnaire designed to assess parenting behaviors 
in relation to infants’ sleep is available (e.g., the Parental Inter-
active Bedtime Behavior Scale),22 but no such measure exists 
for use in preschool-aged children.

The primary goals of the present study were to determine the 
factor structure of a new instrument for assessing sleep-related 
parent behaviors and interactions among preschool-aged 

children—the Parent-Child Sleep Interactions Scale (PSIS)—
and to determine the instrument’s psychometric properties. 
Thus, using exploratory factor analysis, we examined rela-
tionships between PSIS scores and child sleep problems based 
on a parent-report measure and a structured clinical interview. 
Associations between PSIS scores and parent-reported sleep 
problems during the first year of life also were explored. In 
addition, based on established relationships between night-
time sleep and daytime behavior problems,1-4 associations 
with internalizing and externalizing behaviors were investi-
gated. Finally, we examined differences in PSIS scores based 
on race/ethnicity.

METHODS

Participants
The parents of 209 preschool-aged children (ages 3 to 

5 years; M = 3.79 years, SD = 0.78; 47.4% female) comprised 
the current sample. Families were recruited from the local 
community in 2 diverse metropolitan areas: Washington, DC, 
and Houston, TX. Families from the Washington, DC, area 
(n = 155; M = 3.75 years, SD = 0.76; 51.6% female) were 
recruited for a study on neuroendocrine function and risk for 
depression. Potential families were identified using advertise-
ments/flyers sent to local schools, daycares, and health care 
providers. A proportion of flyers specifically targeted parents 
with a history of depression. Families with a child between 
3 and 5 years of age who lived with an English-speaking 
biological parent, and who did not have significant medical 
conditions or developmental disabilities were eligible for the 
study. Participation included 2 laboratory visits that included 
observational assessments of child emotionality and behavior 
and parent-child interactions, and child and parent clinical 
assessments. The mean ages of mothers and fathers were 
34.87 years (SD = 6.31) and 37.19 years (SD = 6.84), respec-
tively. Participating families were White (41.9%), Black 
(31.0%), Hispanic (12.3%), Asian (1.9%), multiracial (9.0%), 
or other race/ethnicity (12.3%). Most children lived with 
2 parents (72.9%) and had at least one parent with a 4-year 
college degree (69.7%).

Families in the Houston, TX, area (n = 54; M = 3.94 years, 
SD = 0.83; 35.2% female) were recruited for a study examining 
daytime and nighttime behavior in preschool-aged children 
using community flyers and advertisements. Families with a 
child between 3 and 5 years of age were invited to complete an 
online anonymous survey. None of the children had significant 
medical conditions or developmental disabilities. The mean 
ages of mothers and fathers were 34.10 years (SD = 5.71) and 
36.48 years (SD = 6.36), respectively. Participating families 
were White (68.5%), Black (7.4%), Hispanic (14.8%), Asian 
(1.9%), multiracial (5.6%), or other race/ethnicity (1.9%). 
Like the Washington, DC, sample, most children lived with 
both biological parents (74.1%) and had at least one parent 
with a 4-year college degree (82.4%). Comparisons between 
the 2 subsamples did not reveal any significant site differences 
in child age, child gender, maternal age, paternal age, race/
ethnicity, parental marital status, and parental education (all 
p > 0.07). Similarly, the samples did not significantly differ 
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in terms of any sleep or behavior measure. Therefore, data 
from both sites were combined in subsequent analyses. Demo-
graphic characteristics of the study sample are presented in 
Table 1. Both studies were approved by the institutional 
review boards at the University of Maryland and University 
of Houston.

Measures

Demographics/Child Development Questionnaire
All parents completed a questionnaire pertaining to the 

demographic characteristics of the family (race/ethnicity, 
marital status, and parental education, etc.) as well as the child’s 
medical and developmental history. The questionnaire included 
a dichotomously scored item assessing whether the child had 
problems sleeping during the first year of life.

Parent-Child Sleep Interaction Scale
Parents completed the Parent-Child Sleep Interaction Scale 

(PSIS), a parent report measure developed to measure a wide 
range of bedtime behaviors and interactions among parents and 
their preschool-aged child. Thus, rather than specific bedtimes 
or other quantitative sleep indices, the PSIS was developed to 
assess sleep-related behaviors and parent-child interactions 
related to sleep that may give rise to and/or maintain problem-
atic sleep patterns/disorders in young children, such as parental 
involvement in sleep routines, non-independent sleep patterns, 
and reinforcement of good sleep behaviors.

The PSIS was constructed based upon recommended proce-
dures outlined by Spruyt and Gozal,23 including: (1) initial 
generation of items based on clinical and empirical evidence; 
(2) solicitation of input from experts; (3) administration of the 
questionnaire to a community sample; (4) item reduction proce-
dures; (5) exploratory factor analysis (EFA); and (6) examina-
tion of internal consistency and convergent validity. Specifically, 
an initial list of items was generated by the first author and sent 

to 3 pediatric sleep experts (including a psychologist, a psychi-
atrist, and a developmental pediatrician) for review based on 
the items’ relevance in assessing child sleep/bedtime routines. 
Expert feedback and recommendation resulted in an initial 
35-item version of the measure. A Likert-type response format 
was created requiring parents to indicate how frequently each 
behavior/interaction occurred during the past month: 0 = never; 
1 = rarely; 2 = sometimes; 3 = frequently; 4 = always/almost 
always.

Child Behavior Checklist for Ages 1½-5 (CBCL24)
All parents completed the CBCL, a 113-item parent-report 

scale assessing a broad range of behavioral problems, and 
social and academic functioning. The CBCL is one of the most 
extensively tested rating scales available and possesses excel-
lent psychometrics.24 The measure yields a Total Problem 
Behavior score, 2 broad-band Internalizing and Externalizing 
scores, and 8 subscale scores. For the purpose of this study, 
the Internalizing, Externalizing and Sleep Problems Subscales 
were examined. The Sleep Problems Scale is composed of 
7 items including: doesn’t want to sleep alone, has trouble 
getting to sleep, nightmares, resists going to bed at night, 
sleeps less than most kids during day and/or night, talks or 
cries out in sleep, and wakes up often at night. As with other 
items on the CBCL, parents were asked to describe their child 
now or within the past 6 months (0 = not true, 1 = somewhat 
or sometimes true, and 2 = very true or often true). Internal 
consistency (Cronbach’s α) for the Sleep Problems scale in the 
current study was 0.77.

Preschool Age Psychiatric Assessment (PAPA25)
Parents of preschoolers from the Washington, DC, sample 

(n = 155) were interviewed in person using the Preschool 
Age Psychiatric Assessment (PAPA), which uses a structured-
format and interviewer-based approach to assess psychopa-
thology in preschool-aged children, 2 to 6 years.25 Interviews 

Table 1—Demographic characteristics of the study sample by site (N = 209)
Demographic Variable Total Sample Site 1 Site 2

Child mean age: years (SD) 3.79 (0.78) 3.75 (0.76) 3.94 (0.83)
Mother mean age: years (SD) 34.68 (6.16) 34.87 (6.31) 34.10 (5.71)
Father mean age: years (SD) 37.01 (6.72) 37.19 (6.84) 36.48 (6.36)
Child sex: female % (n) 47.4 (99) 51.6 (80) 35.2 (19)
Child race/ethnicity: % (n)

White/non-Hispanic 48.8 (102) 41.9 (65) 68.5 (37)
Black 24.9 (52) 31.0 (48) 7.4 (4)
Hispanic 12.9 (27) 12.3 (19) 14.8 (8)
Asian 1.9 (4) 1.9 (3) 1.9 (1)
Multiracial 8.1 (17) 9.0 (14) 5.6 (3)
Other 3.3 (7) 12.3 (19) 1.9 (1)

Parents’ marital status: % (n)
Married 71.8 (150) 69.0 (107) 79.6 (43)
Divorced, separated, or widowed 8.6 (18) 7.1 (11) 13.0 (7)
Never married 8.6 (18) 23.9 (37) 7.4 (4)

≥ 1 parent college graduate 72.8 (150) 108 (69.7) 82.4 (42)
†p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001. Site 1 is University of Maryland, College Park; Site 2 is University of Houston.
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were conducted by advanced graduate students in clinical 
psychology supervised by a Ph.D. level, licensed psychologist 
with extensive experience and training in the PAPA.

Fourteen dichotomously scored items from the PAPA 
assessing sleep problems were examined. Given the range 
of item content, an EFA was conducted using principle axis 
extraction and oblique rotation to identify an underlying 
factor structure. Items were removed if they failed to load 
onto any primary factor (i.e., loading < 0.40). Based on the 
eigenvalue > 1.0 rule and inspection of the scree plot, 3 factors 
were extracted consisting of a total of 9 items. Items from 
each factor were summed to yield 3 sleep scales: Inadequate 
Sleep (restless sleep, inadequately rested by sleep, morning 
irritability), Sleep Assistance (sleeps with family members, 
reluctance to sleep alone, night waking, rises to check on 
family members), and Daytime Sleepiness (seems sleepy 
during day, easily tired). In addition, all 9 items were summed 
to create a Total PAPA Sleep Problems scale. Interrater ICCs 
were acceptable for all scales: Inadequate Sleep (1.00); Sleep 
Assistance (0.98); Daytime Sleepiness (1.00), and PAPA Total 
Sleep Problems (0.99).

Data Analysis
Initial item reduction procedures were based on examina-

tion of item endorsement, content, and item-total correlations. 
An EFA using principal axis extraction and oblique rotation 
(oblimin) was used, as associations between sleep behaviors 
and interactions tend to be interrelated. Since little work has 
been conducted on presleep behaviors and parent-child inter-
action among preschoolers, we did not attempt to group the 
initial list of items within conceptually based factors. The 
critical eigenvalue was set at 1.0. Items were removed if 
they failed to load on any factor (loading < 0.50) or had high 
secondary loadings (> 0.30), and the analysis was re-run with 
the remaining items. The EFA continued in this manner until 
all remaining items had a primary factor loading > 0.50 and 
secondary loadings < 0.30. The psychometric properties of the 
fully scale and subscales were then assessed. Internal consis-
tency was assessed by calculating Cronbach’s α for PSIS total 
and all subscale scores.

Differences in PSIS scores based on demographic charac-
teristics (e.g., child sex, parental education, and household 
income) were examined using t-tests, univariate analyses of 
variance (ANOVAs), and Pearson correlation coefficients. 
In order to assess convergent validity, correlations were 
calculated to determine associations between PSIS total and 
subscale scores, CBCL Sleep Problems Scores, and Sleep 
Problems reported during the PAPA. Correlations between 
PSIS scores, CBCL Internalizing and Externalizing subscales, 
and parent-endorsed sleep problems during the first year of 
life were also examined.

To increase statistical power for analyses, racial/ethnic 
groups were collapsed into 4 categories: White, Black, 
Hispanic, and Other. The “Other” group (n = 28) included chil-
dren identified as multiracial, Asian, or other. Analyses using 
these 4 categories as compared to 6 racial/ethnic groups (i.e., 
White, Black, Hispanic, Asian, multiracial, and other) revealed 
similar results. All subsequent analyses therefore used the more 
parsimonious solution of 4 groups. To examine differences in 

PSIS scores across racial/ethnic groups, a series of univariate 
ANOVAs were conducted with race/ethnicity as the between-
subject factor. Significant main effects were followed with 
post-hoc comparisons using Tukey’s honestly significant differ-
ence (HSD) tests.

RESULTS

PSIS Item Reduction
We first examined response distributions for the 35 PSIS 

items to identify items with low variability (i.e., low sensi-
tivity to individual differences). Six of the 35 items evidenced 
significantly unbalanced distributions (all skew and kurtosis 
p’s < 0.01) and were therefore removed from the item pool. 
Next, using the criterion of 0.30 as an acceptable item-total 
correlation value,29 we examined item–total correlations among 
the remaining PSIS items. Eleven of the remaining 29 items 
failed to meet this criterion and were removed. One additional 
item was removed based on redundancy with another item (i.e., 
“My child sleeps in my bed all night” versus “My child sleeps 
in my room all night”). This resulted in a final list of 17 items 
used for factor analysis. The Kaiser-Meyer Olkin (KMO) 
statistic (0.784) and Bartlett’s test of sphericity (χ2 = 1151.65) 
were both significant (p < 0.001) indicating suitability of these 
items for factor analysis.

Factor Structure of the PSIS
An EFA using principal axis extraction and oblimin rota-

tion was conducted to identify the structure of the PSIS. Two 
of the 17 items did not load onto any individual factor and were 
removed from the dataset. The scree plot of eigenvalues for the 
remaining 15 items indicated that a 4-factor solution could be 
interpreted. The fourth factor (eigenvalue = 1.10) accounted 
for 7.3% of the variance in PSIS scores. However, the three 
items comprising this factor showed limited content/concep-
tual overlap and similarly low internal consistency (Cronbach’s 
α = 0.53). These items were therefore removed and the EFA was 
re-run revealing a 3-factor solution (Table 2). Items loading on 
the first factor indicated this to be a measure of parental reas-
surance/reinforcement of child sleep behaviors. This factor was 
named Sleep Reinforcement and accounted for 33.1% of the 
variance in PSIS scores. The second factor, which accounted 
for 14.5% of the total variance, was named Sleep Conflict 
based on item loadings related to conflict and child noncompli-
ance surrounding sleep. Item loadings on the third factor were 
indicative of problems with independent sleep. The third factor 
was named Sleep Dependence and accounted for 12.6% of the 
variance in PSIS scores. The 12-item PSIS scale showed good 
internal consistency (Cronbach’s α = 0.82). Means, standard 
deviations, and internal consistency for the PSIS subscales also 
were acceptable and are presented in Table 3.

Associations between PSIS Scores and Demographic 
Variables

Table 4 summarizes the extent to which the PSIS scales were 
significantly associated with demographic variables. Child age 
was significantly negatively associated with Sleep Conflict scores; 
marital status was significantly associated with PSIS Total, Sleep 
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Reinforcement, and Sleep Dependence scores, whereby married 
parents reported lower scores than children of parents who were 
divorced, separated, widowed, and/or never married; and parental 
education was significantly negatively associated with PSIS Total 
and Sleep Dependence scores. No significant associations were 
observed for maternal age or child gender.

Associations between PSIS Scales and CBCL Sleep 
Problems

As shown in Table 5, PSIS Total scores as well as all 
3 subscale scores were significantly positively correlated with 
CBCL Sleep Problems.

Associations between PSIS Scales and CBCL Behavior 
Problems

CBCL Externalizing scores correlated significantly with PSIS 
Total scores (r = 0.30, p < 0.01), Sleep Conflict (r = 0.37, p < 0.01), 
and Sleep Dependence (r = 0.25, p < 0.01) scores. CBCL Inter-
nalizing scores were significantly correlated with PSIS Total 
(r = 0.24, p < 0.01) and Sleep Conflict (r = 0.31, p < 0.01) scores.

Associations between PSIS Scales and PAPA Sleep 
Problems

Correlation coefficients for the PSIS scales and PAPA Sleep 
scales are presented in Table 5.

Inadequate Sleep
PSIS Total scores, Sleep Reinforcement, and Sleep Conflict 

scores were significantly positively associated with PAPA Inad-
equate Sleep scores. Sleep Dependence was positively associ-
ated with PAPA Inadequate Sleep at a trend-level of significance.

Sleep Assistance
PSIS Total scores, Sleep Reinforcement, Sleep Conflict and 

Sleep Dependence scores were significantly positively associ-
ated with PAPA Sleep Assistance.

Daytime Sleepiness
No significant associations were observed between any of 

the PSIS scales and the PAPA Daytime Sleepiness scale.

PAPA Total Sleep Problems
PSIS Total scores, Sleep Reinforcement, Sleep Conflict, and 

Sleep Dependence scales were significantly positively associ-
ated with PAPA Total Sleep Problems.

Associations between PSIS Scores and Sleep 
Problems During Infancy

Child sleep problems during the first year of life were 
modestly but significantly associated with PSIS Sleep Conflict 
scores (r = 0.15, p < 0.05) as well as PSIS Total scores (r = 0.19, 
p < 0.01).

Racial/Ethnic Differences in PSIS Total and Subscale 
Scores

Univariate analysis of PSIS Total scores revealed a signifi-
cant main effect for race/ethnicity, F3, 191 = 9.23, p < 0.001. Post 
hoc tests revealed that Black (M = 20.66, SD = 9.26), Hispanic 
(M = 23.20, SD = 9.20), and children of other race/ethnicities 
(M = 25.93, SD = 9.20) had significantly higher PSIS Total 
scores than White children (M = 16.29, SD = 9.59), p < 0.05, 
p = 0.01, and p < 0.001, respectively.

Table 3—Means, standard deviations, and internal reliability 
coefficients for the PSIS scales

PSIS Scale Mean SD
Internal Reliability

Coefficients
PSIS Sleep Reinforcement 6.77 4.32 0.78
PSIS Sleep Conflict 4.15 3.15 0.76
PSIS Sleep Dependence 4.59 3.95 0.74
PSIS Total Score 15.35 8.62 0.82

PSIS, Parent-Child Sleep Interactions Scale.

Table 2—Rotated factor loadings from an exploratory factor analysis of items from the Parent-Child Sleep Interactions Scale

Parent-Child Sleep Interactions Scale Item

Factors

Mean (SD)
Item-Total 

Correlation
Sleep 

Reinforcement
Sleep

Conflict
Sleep 

Dependence
1. My child sleeps someplace other than his/her own bed. 1.2 (1.3) 0.472 0.031 -0.046 0.810
2. My child sleeps in my room all night. 0.81 (1.3) 0.367 0.125 -0.031 0.814
3. My child comes to my room at bedtime. 1.3 (1.4) 0.530 0.013 0.156 0.727
4. At bedtime, I remind/tell my child several times to go to sleep. 1.9 (1.2) 0.541 0.088 0.601 0.253
5. I reassure my child that he/she is safe at night. 2.0 (1.5) 0.487 0.772 -0.087 0.105
6. I reassure my child about his/her ability to fall/stay asleep. 1.6 (1.4) 0.577 0.775 0.054 0.078
7. I praise my child for good sleep behaviors. 2.3 (1.4) 0.458 0.853 -0.085 -0.026
8. I provide privileges or rewards for good sleep behaviors. 0.79 (1.2) 0.410 0.659 0.147 -0.115
9. I read to my child if my child cannot sleep. 1.2 (1.2) 0.483 0.238 0.035 0.535
10. My child & I argue about bedtimes/sleep schedules. 0.87 (1.0) 0.433 -0.042 0.879 -0.018
11.  I physically take my child to his/her room because of bedtime/

sleep non-compliance.
0.69 (0.93) 0.363 0.043 0.705 -0.054

12.  My child has a tantrum/screams/cries if he/she is made to go 
to sleep.

0.66 (0.91) 0.423 -0.046 0.833 0.003

Item loadings on representative scales are in bold. 
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PSIS Sleep Reinforcement
A significant main effect of race/ethnicity was found for Sleep 

Reinforcement scores, F3, 203 = 6.20, p < 0.001. Post hoc tests 
indicated that Hispanic participants had significantly higher 
scores (M = 9.26, SD = 4.49) than White children (M = 5.69, 
SD = 4.09), p = 0.001.

PSIS Sleep Conflict
Analysis of Sleep Conflict scores revealed a significant main 

effect for race/ethnicity, F3, 205 = 3.48, p = 0.02. Tukey HSD post 

hoc tests revealed children in the Other race/ethnicity group 
to have significantly higher Sleep Conflict scores (M = 5.32, 
SD = 3.07) than White children (M = 3.57, SD = 3.05), p = 0.04.

PSIS Sleep Dependence
A significant main effect for race/ethnicity also emerged 

based on Sleep Dependence scores, F3, 197 = 12.09, p < 0.001. 
Post hoc tests revealed Black children to have significantly 
higher scores (M = 5.79, SD = 3.78) compared to White chil-
dren (M = 3.18, SD = 3.64), p < 0.001. Children in the Other 

Table 4—Means and standard deviations by demographic variables on PSIS Scales

Demographic Variable
PSIS Scales

Sleep Reinforcement Sleep Conflict Sleep Dependence PSIS Total
Child agea 0.02 -0.15* -0.09 -0.12†

Maternal agea -0.13† -0.07 -0.02 -0.08
Paternal agea -0.07 0.002 -0.003 -0.004
Child sex

Female 7.30 (4.12) 4.34 (2.78) 4.75 (3.84) 20.46 (9.26)
Male 6.27 (4.46) 4.00 (3.45) 4.46 (4.07) 18.85 (10.76)
(p-value) (0.09) (0.43) (0.60) (0.27)

Parental marital status
Married 6.32 (4.15) 3.90 (3.06) 3.91 (3.96) 18.11 (10.01)
Divorced, separated, or widowed 8.67 (4.51) 4.50 (2.94) 4.71 (2.80) 21.65 (9.49)
Never married 7.63 (4.59) 4.90 (3.48) 6.90 (3.50) 24.51 (8.90)
(p-value) (0.03) (0.17) (0.0001) (0.002)

Parental education
≥ 1 parent college graduate 6.57 (4.14) 3.91 (2.99) 3.97 (3.86) 18.53 (9.96)
Neither parent is college graduate 7.16 (4.82) 4.82 (3.52) 6.18 (3.79) 22.63 (10.0)
(p-value) (0.42) (0.07) (0.0001) (0.01)

Child race/ethnicity
White/non-Hispanic 5.69 (4.09) 3.57 (3.05) 3.18 (3.64) 16.29 (9.59)
Black 6.98 (4.08) 4.13 (3.13) 5.79 (3.78) 20.66 (9.26)
Hispanic 9.26 (4.49) 5.15 (3.21) 4.31 (2.59) 23.20 (9.20)
Other 7.89 (4.23) 5.32 (3.07) 7.39 (4.30) 25.93 (9.64)
(p-value) (0.0001) (0.02) (0.0001) (0.0001)

†p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001. t-tests were used when demographic covariates had 2 values; univariate ANOVAs were used when covariates 
had more than 2 values; Pearson correlation coefficients were used when covariates were continuous. PSIS, Parent-Child Sleep Interactions Scale. aPearson 
correlation coefficients.

Table 5—Convergent validity of the Parent-Child Sleep Interactions Scale with Child Behavior Checklist Sleep Problems, and 
Preschool Age Psychiatric Assessment Sleep Problems

1 2 3 4 5 6 7 8 9
1. PSIS: Sleep Reinforcement –         
2. PSIS: Sleep Conflict 0.321*** –        
3. PSIS: Sleep Dependence 0.347*** 0.372*** –       
4. PSIS Total 0.765*** 0.641*** 0.753*** –
5. CBCL Sleep Problems 0.266*** 0.557*** 0.332*** 0.535*** –
6. PAPA: Inadequate Sleep 0.169* 0.282*** 0.137† 0.301*** 0.337*** –
7. PAPA: Sleep Assistance 0.311*** 0.356*** 0.460*** 0.542*** 0.366*** 0.299*** –
8. PAPA: Daytime Sleepiness 0.114 -0.023 0.115 0.059 0.075 0.283*** 0.119 –
9. PAPA Total 0.315*** 0.372*** 0.394*** 0.528*** 0.424*** 0.746*** 0.835*** 0.406*** –

†p < 0.10; *p < 0.05; **p < 0.01; ***p < 0.001. Values represent Pearson correlation coefficients (r ). PSIS, Parent-Child Sleep Interactions Scale; CBCL, Child 
Behavior Checklist; PAPA, Preschool Age Psychiatric Assessment. Correlations between PSIS and CBCL scales based on N = 209; correlations between 
PSIS and PAPA scales based on n = 155.
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race/ethnicity group demonstrated significantly higher Sleep 
Dependence scores (M = 7.39, SD = 4.30) than White chil-
dren (M = 3.18, SD = 3.64) and Hispanic children (M = 4.31, 
SD = 2.59), p < 0.001, and p < 0.01, respectively.

Results based on racial/ethnic group differences were similar 
when other demographic variables significantly associated with 
PSIS scores (i.e., child age, paternal age, parental marital status, 
parental education) were included in analyses.

DISCUSSION

Parent-child interactions are theorized to serve a regulating 
function on child sleep patterns since they act as external regu-
lators of biological rhythms and capacity for self-regulation.26,27 
As compared to measures that screen for specific sleep prob-
lems and disorders,28 validated instruments for assessing parent 
behaviors and parent-child interactions related to sleep are 
lacking. The factor structure and initial psychometric properties 
of the Parent-Child Sleep Interactions Scale (PSIS) were there-
fore evaluated in a large sample of preschool-aged children. 
Three discrete factors with substantial face validity emerged 
including Sleep Reinforcement, Sleep Conflict, and Sleep 
Dependence. These subscales explained 60% of the variance in 
Total PSIS scores. Internal consistency (i.e., reliability) for all 
subscales in addition to the total scale was good.

Associations between PSIS total and subscale scores and 
independent measures of child sleep problems (CBCL and 
PAPA sleep scales) provide evidence of satisfactory convergent 
validity. As would be expected, associations between the PSIS 
and sleep problems scales were positive and in the moderate 
range, with the exception of the PAPA Daytime Sleepiness 
scale for which nonsignificant associations were found. The 
latter result is somewhat surprising in light of significant rela-
tionships between PSIS scores and inadequate sleep scores on 
the PAPA but may relate to how sleepiness is exhibited during 
this developmental period (i.e., young children who are overly 
tired often become hyperactive). Significant associations also 
were identified between PSIS scores and CBCL Internalizing 
and Externalizing scores, corroborating findings from a wealth 
of research documenting associations between children’s sleep 
at night and their emotional/behavioral functioning during the 
day.1-4

PSIS total and subscale scores also demonstrated expected 
associations with demographic variables. Consistent with 
normative declines in parental involvement related to sleep, we 
found a negative relationship between Sleep Conflict and child 
age. Children of married parents had lower Sleep Reinforce-
ment and Sleep Dependence scores than children of parents 
who were divorced, separated, widowed, and/or never married. 
Also, lower levels of parental education were associated with 
higher PSIS total and Sleep Dependence scores. Overall, these 
findings are consistent with previous research demonstrating 
lower SES to be associated with more problematic sleep in 
children.30-32

Findings with regard to racial/ethnic differences are some-
what consistent with results from previous research13,15,20 and 
underscore the role of cultural differences in understanding child 
sleep habits and parent-child sleep interactions. White children 
in our sample had significantly lower PSIS total scores than all 

other racial/ethnic groups. Based on examinations of specific 
subscales, Black children had higher Sleep Dependence scores 
than White children, a finding consistent with those reported by 
Milan and colleagues.15 Children in the “Other” race/ethnicity 
category also scored higher on Sleep Dependence than both 
White and Hispanic children and had higher Sleep Conflict 
scores than White children. Finally, Hispanic children scored 
higher on Sleep Reinforcement than Caucasian children. To 
some extent, these results corroborate findings from previous 
studies13,15 indicating Black and Hispanic children are less 
likely to have consistent bedtimes and bedtime routines than 
White children.

Although we were able to examine potential differences 
among Black, Hispanic, and White children, the diverse 
composition of the “Other” racial/ethnic group renders these 
findings difficult to interpret. Indeed, this catch-all category 
necessarily included children of Asian, mixed, and other races/
ethnicities due to the overall small number of children falling 
into these groups. Larger multiracial samples are therefore an 
important direction for future research.33,34 It is similarly neces-
sary to emphasize the importance of not assuming that ethnora-
cial differences in child sleep behaviors/patterns translate to 
child sleep problems or impairment. As an example, Milan and 
colleagues15 found that despite differences in bedtime routines 
and sleeping arrangements, no differences in sleep onset or 
daytime tiredness were found among Black, Hispanic, and 
White children. Overall, the growing diversity of families in 
the U.S. creates need for research focused on understanding 
relationships between culturally based sleep practices and chil-
dren’s sleep.

A number of other limitations are noteworthy. Due to the 
cross-sectional design of our study it is not possible to deter-
mine the directionality of identified relationships. For example, 
although some research suggests that greater parental involve-
ment in bedtime and sleep routines interferes with a child’s 
ability to regulate their sleep independently, it is equally 
possible that young children who experience problems sleeping 
require greater parental attention/interaction at night to help 
them settle to sleep. Follow-up studies based on prospective 
rather than retrospective reports are needed to clarify these rela-
tionships. Our study did not include an independent, validated 
measure of sleep problems in this age group but instead relied 
on two other validated but broad instruments for assessing 
behavior problems in young children. In conjunction with 
validated sleep instruments, future research including clinical 
populations (e.g., children with behavioral or sleep disorders) 
is needed to determine whether the PSIS can discriminate 
among subgroups of preschoolers. Finally, the fact that parents 
completed measures concerning sleep interactions/behaviors as 
well as child sleep problems creates the possibility of shared 
reporter variance. Convergent validity of the PSIS based on 
other types of sleep assessments (e.g., actigraphy, video of 
bedtime routines) remains to be established.

In summary, the PSIS is a brief, easy to administer measure 
of parent-child interactions and behaviors related to sleep in 
preschool-aged children. We envision the PSIS to have both 
clinical and empirical utility in identifying behaviors/interac-
tions that may lead to and/or maintain sleep-related problems in 
young children. The PSIS may also have utility as a measure of 
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effectiveness of behavioral sleep interventions. For example, an 
elevated Sleep Dependence score might signal a need for grad-
uated extinction procedures in helping children to learn to sleep 
independently, whereas an elevated Sleep Conflict score might 
inform a focus on positive bedtime routines as part of treatment. 
In research settings, the PSIS may assist in delineating specific 
environmental mechanisms of early childhood insomnia. The 
PSIS items and scoring are included in Table 2 and we invite 
further use of this measure among clinicians and researchers.
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