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Abstract

Objectives: The objectives of this exploratory study were: 1) to draw a portrait of sleep, using
actigraphic sleep measures, sleep diaries and a validated sleep questionnaire in preschoolers
(3- to 5-year-olds) involved with Child Protective Services (CPS) and to compare it with
preschoolers from the community, not involved with CPS and 2) to verify whether the sleep
differences between the two groups persisted after adjusting for covariates (sociodemographic
and child characteristics).

Methods: A total of 92 preschoolers aged from 3 to 5 years (49,5 = 7,0 months) participated
in the study (n=22 preschoolers involved with CPS and n=70 preschoolers from the
community). Actigraphic sleep parameters were recorded using the child’s non-dominant
wrist over 72 hours during weekdays and sleep diaries were filled out by parents (for
nighttime) and childcare specialists (for daytime). Parents filled out the Child Sleep Habits
Questionnaires (CSHQ) to measure their perception of their child’s sleep. Chi-square tests,
ANOVAs, and linear regressions were used to analyze the data and adjust for covariates
(sociodemographic and child characteristics).

Results: Preschoolers involved with CPS took longer to fall asleep and signaled significantly
fewer nighttime awakenings to their parents compared to the group of preschoolers from the
community. These significant effects were still present after adjusting for covariates
(sociodemographic and child characteristics).

Conclusions: Understanding the underpinnings of these sleep differences by exploring their
possible links with daytime cortisol production, sleep ecology and parent-child attachment are

interesting avenues for future research.
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Introduction

Difficulties initiating and maintaining sleep are the most common sleep problems
reported in preschoolers [1]. Sleep is influenced both by biological factors [2, 3] and
environmental factors [4, 5]. The transactional child sleep model [4] evolved from the
different levels of the bioecological system which postulates that sleep is influenced by the
child’s characteristics (e.g., health, maturity, temperament), parent-child interactions (e.g.,
behaviors surrounding sleep periods), parental characteristics (e.g., personality, mental
health), cultural factors (e.g., sociocultural norms, media influences), environmental factors
(e.g., socioeconomic factors, physical conditions) and family characteristics (e.g., family
stress / support). In line with ecological vulnerability indicators [6], there is evidence to
suggest that chronic adversity experiences in early infancy, such as maltreatment, primes the
brain-mediated stress system which increases the risk of being in a chronically aroused state
[7]. The last decade of evidence supports that maltreatment places children at elevated risk for
developing social, cognitive, emotional, and health problems [8, 9]. In an early report about
stress, trauma and sleep, clinicians outlined sleep problems as one of the most common non-
specific consequences of childhood maltreatment [10]. To date, studies investigating
actigraphic sleep measures, sleep diaries and a validated sleep questionnaire are scarce in

maltreated preschoolers involved with Child Protective Services (CPS).

Studies assessing associations between child maltreatment and sleep among
preschoolers were primarily based on subjective sleep data. A large cross-sectional study
(n=17,023) found that all types of maltreatment in children (except sexual abuse) were
associated with a higher likelihood of global sleep disturbances and short sleep duration (less
than 9 hours) after controlling for covariates (child’s age, child’s sex, maternal education,

SES, maternal psychological status, and children’s emotional/behavioral problems) [11].
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Conversely, a study among preschool-age children who had experienced sexual abuse [12]
found that parents reported more sleep disturbances compared to non-sexually abused
children. Sleep items in this longitudinal study were measured using a non-specific validated
sleep questionnaire, the Child Behavior Checklist (i.e., difficulty falling asleep, nightmares,
not wanting to sleep alone, not sleeping at night, sleeping less than most children during the
day or night, talking or screaming in their sleep, and waking up often during the night) at 2
time points over the course of one year. Another study of 179 children aged from 3 to 6 years
found that reported sleep problems were significantly associated with dissociative symptoms
over and above all other covariates (e.g., parental distress, child’s age, child’s sex, presence of
multiple interpersonal traumas and duration of child sexual abuse) [13]. To our knowledge,
only one actigraphic study examined sleep in children in foster care using actigraphic
measures. They investigated 25 preschoolers (3-7 years of age) who were in foster care and
found that poor sleep was associated with past experiences of sexual abuse, neglect and
parental stress, whereas no relationship was found between sleep characteristics and past
experiences of physical abuse or type of foster family [14]. These findings suggest that
different combinations of risk factors may lead to different sleep outcomes among families

supervised by CPS.

In sum, prior research has focused on maltreatment as a predictor of sleep problems in
childhood. However, it is important to recognize that maltreatment could also influence
several factors that impact children's sleep including adverse or environmental stress
conditions. In line with the transactional sleep model [4] and ecological vulnerability
indicators [6], a myriad of adverse environmental factors may be associated with poor sleep in
children from the general population who were not victims of maltreatment [15]. For

example, low socioeconomic status is associated with poorer sleep [16]. It is well known that
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parental divorce impacts the child's adjustment [17] and is associated with a higher incidence
of sleep disorders in children [18]. Child externalizing problems are also associated with
concomitant sleep problems [19]. A systematic review [20] showed a robust association
between childhood maltreatment and behavioral sleep disturbances which varies with respect
to maltreatment characteristics, type of behavioral sleep disturbance assessed, use of
subjective versus objective measures, and study design. The prevalence of externalizing
problems is greater among children victim of maltreatment compared to those in the general
population [21]. Families supervised by CPS, which are burdened by multiple combinations
of adverse familial conditions (e.g., poverty, single-parent status), were found at risk for
poorer developmental outcomes and of developing sleep problems [22]. Taken together, these
sociodemographic and child characteristics may differ between both groups and influence the
quality of sleep. The current study aimed to investigate whether sleep differences between the

two groups persist after adjusting for above mentioned covariates.

The current exploratory study aimed to draw a portrait of sleep in preschoolers who
had experienced maltreatment but were still living with their parents under CPS supervision.
This study is the first to compare a portrait of sleep, using actigraphic sleep measures, sleep
diaries and a validated sleep questionnaire, in preschoolers involved with CPS compared to
preschoolers recruited from the community. We hypothesized that sleep parameters would be
poorer in the CPS preschooler group compared with the community group and would persist
after adjusting for the targeted covariates, specifically sociodemographic and child

characteristics (e.g. family type, household and child externalizing problems).
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Methods

Participants

A total of 92 preschoolers aged from 3 to 5 years (49,5 + 7,0 months) were separated
into two groups: 1) preschoolers involved with CPS (n=22, 12 girls, 10 boys) and 2)
preschoolers from the community who were not involved with CPS (n=70, 30 girls, 40 boys).
The families under CPS supervision were recruited from the Center of integrated University
Health and Social Services from the Capitale-Nationale region (Quebec City, Canada).
Protective care agencies only referred families that expressed interest and met the eligibility
criteria for participation in the study. Therefore, information about the number of families
under CPS supervision who were approached and refused was not available. To recruit
families from the community, posters about the project were placed in 8 kindergarten or
childcare centers from the Quebec City region. Interested parents had to call the research
assistant to participate in the project. Therefore, the total pool of potential parents was
unavailable. Inclusion criteria were children aged between 3 and 5 years old, born at term (>
37 weeks of gestation) and parents were required to have an adequate understanding of
French. Exclusion criteria were neurological problems or perinatal syndromes (n=4 children
were excluded from the community group), and twin children (n=4 children were excluded
from the community group), which differ by their psycho-environmental context compared
with singletons. Before participating in the study, all families received detailed information by
phone about the aims and procedures of the research program and signed a consent form. The
ethics protocol was approved by the Center of integrated University Health and Social
Services from the Capitale-Nationale and the Universit¢ du Québec a Trois-Riviéres’s

research ethics.
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Procedure

We scheduled a home visit with each family, during which a research assistant
administered the Child Sleep Habits Questionnaire, sociodemographic questionnaire and
BASC-2 to the volunteering parent, installed an actigraph on the child’s non-dominant wrist,
and provided instructions to the child and parent regarding the actigraph and sleep diaries.
The actigraph (Actiwatch-L, Mini-Mitter/Respironics) was worn by the child for 72
consecutive hours during weekdays and could easily be removed during discomfort,
swimming, or when bathing. In addition, a sleep diary was kept by the parent to note the times
when the actigraph was removed, as well as the child's sleep periods. The volunteering
parents were asked to give a daytime sleep diary with written instructions to childcare
specialists, except for three children who did not go to daycare. Three days after the first visit,
each family was met again to get the actigraph and the sleep diaries back and were offered

$CAN40 and a children’s book to compensate for their time.

Outcome measures
Sleep characteristics

Actigraphic sleep parameters and sleep diaries

Children had to wear an actigraph (Actiwatch-L, Mini-Mitter; Philips), a small motor
activity monitor, on their non-dominant wrist for 72 consecutive hours (3 days) during
weekdays to record their motor activity. Actigraphic data were collected in 30-s epochs,
meaning that children’s activity was recorded every 30 seconds. Actigraphic data plots were
examined visually to infer sleeping versus waking periods, with the help of sleep diaries with
pre-determined 30 min intervals completed by parents and childcare specialists. Specifically,
sleep onset and wake onset were marked manually at the time points of most drastic decrease

and increase in motor activity around the sleep and wake onsets reported in the diaries.
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Periods without movements that corresponded to removal of the actiwatch as marked on the
sleep diary were excluded. Data were analysed with the automated manufacturer actigraphic
algorithm. Actigraphic sleep measures are methodologically advantageous, and have been
validated against polysomnography for sleep latency, sleep duration and sleep efficiency (r=
>0.80) but a weak association with number of awakenings (< 0.40) [23]. As it was
documented that this algorithm overestimates night awakenings among preschoolers [24],
data were smoothed manually according to the recommendations of Sitnick et al. [25]. Then,
3-day means of sleep onset, wake time, nighttime awakenings duration, nighttime sleep
duration, 24-hour sleep duration (total sleep duration including naps) and nighttime sleep
efficiency (nighttime sleep duration / [nighttime sleep duration + nighttime wake duration] X
100) were computed. Finally, sleep latency 1 was computed as the difference between the
actigraphy-derived sleep onset and the exact bedtime reported in the sleep diary (mean for 3
nights). Sleep latency 2 was computed as the difference between the actigraphy-derived sleep
onset and the parental bedtime reported in the Child Sleep Habits Questionnaire which is

presented below.

Sleep Questionnaire

The Child Sleep Habits Questionnaire (CSHQ) in toddlers and preschool children [26]
is a validated sleep questionnaire. Four open-ended questions were used: (1) bedtime “What
time does your child usually go to sleep at night?”, (2) waketime “What time does your child
usually get up in the morning?”, (3) reported 24 h total sleep duration “How long your child
sleeps each day (including nighttime sleep and naps”, and (4) signaled nocturnal awakenings
“Can you write how long on average a nocturnal awakening lasts in minutes?”’. Responses to
these items were used to compute three continuous variables and the last variable (signaled

nocturnal awakenings) was coded as less than 30 minutes vs. 30 minutes or more [27].
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In all, 33 items were included in the CSHQ total score assessing the child's sleep
habits during a typical recent week. Answers were provided on a 3-point frequency scale:
frequently (3), sometimes (2) and rarely (1). The CSHQ includes eight subscales derived from
33 items related to sleep disorders in children: (1) bedtime resistance, (2) sleep onset delay,
(3) sleep duration, (4) sleep-related anxiety, (5) nocturnal awakenings, (6) parasomnias, (7)
sleep apnea as well as (8) daytime sleepiness. These eight dimensions shed light on the
clinical manifestations of the most common sleep disorders in children, and on daytime
sleepiness, which is a common consequence of many of these sleep-related problems. The
CHSQ has good psychometric qualities [28], such as adequate internal consistency for both
the clinical samples (alpha coefficients for subscales of the CSHQ ranged from 0.56
(Parasomnias) to 0.93 (Sleep-Disordered Breathing) and the community sample (alpha
coefficients for subscales from 0.36 (Parasomnias) to 0.70 (Bedtime Resistance and an
acceptable test-retest reliability (range 0.62 to 0.79). CSHQ subscales and total scores were
able to consistently differentiate the sleep-disordered group from the community,

demonstrating validity [28].

Covariates

Sociodemographic questionnaire

A sociodemographic questionnaire, administered to the volunteering parent by a
research assistant, asked for the following characteristics: child’s age (in months), child’s sex
(boy or girl), family type (intact or not), volunteering parent’s sex and household income.
Answers to the latter question were provided using the following scale in Canadian Dollars:
1) <10 000$, 2) 10 000$ to 19 999%, 3) 20 000$ to 29 999%, 4) 30 000§ to 39 9998, 5)

40 000$ to 49 999§ and 6) 50 000$ or more.



243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

Child externalizing problems

To assess child externalizing problems, a research assistant administered the BASC-2
to parents (BASC-2-CDN-F, version for French Canadians; [29]), developed for children
aged from 2 to 5 years (PRS-P version). The BASC-2 comprises 134 items rated on a four-
point Likert scale, ranging from O (never) to 3 (always). It assesses four dimensions of
behavioral and emotional functioning, including a global score of externalizing behavior
problems (conduct problems (e.g., is easily frustrated, loses temper too easily, etc.) and
hyperactivity (e.g., is easily distracted, has trouble concentrating, etc.). The BASC-2 has good
psychometric qualities for preschoolers [29] and correlations among the four factors
(externalizing problems, internalizing problems, adaptative skills and inattention) ranging

from r=.36 to r=.59, indicating discriminant validity across the factors [30].

Data analysis

Data manipulation and analyses were performed using the SPSS statistical
programming language (Version 27; SPSS windows). To test the sociodemographic and child
differences between the groups, chi-squared tests were used for categorical variables (i.e.,
child’s sex, volunteering parent’s sex, and family status). ANOVAs or Welch tests (when
homogeneity of variance was significant) were used to compare differences between both
groups for continuous variables (i.e., child’s age, income household and child externalizing

problems).

The data from the nights when the actigraph malfunctioned (one child from the
community), instances where parents did not fill out Child Sleep Habits Questionnaire (one

child part of CPS) and in the situation where a child took melatonin for treatment (one child

10
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part of CPS), were excluded from the analyses. Sleep variables (in hours and minutes) were
converted to numeric data in order to perform the statistical analyses but were reconverted in
hours and minutes thereafter. Exploratory analyses, frequency (i.e. proportions of children
who signaled or not their nocturnal sleep awakenings) and descriptive analyses were done

using continuous sleep variables.

In order to test sleep differences between both groups, chi-squared tests were used for
categorical variables (proportions of children who signaled or not their nocturnal sleep
awakenings). Effect size was assessed using Cramer’s V; small effect: <0.30, medium effect:
0.30 to 0.60 and large effect: > 0.60 [31]. ANOVAs or Welch tests (when homogeneity of
variance was significant) were used for continuous sleep variables to compare both groups.
The magnitude of group differences was reported with Eta-squared (12); small effect: 0.01 to

0.06, medium effect: 0.06 to 0.14 and large effect: > 0.14 [32].

In order to explore whether sleep differences between preschoolers involved with CPS
and the community persisted after adjusting for other significant differences between the
groups (see above, sociodemographic and child characteristics), linear regressions (if
between-group difference was a continuous variable) and logistic regressions (if between-
group difference was a categorical variable) were used. All statistical tests were two-tailed

and the o-level was set at < 0.05.

Results
Sociodemographic and Child Characteristics
Table 1 presents the differences on sociodemographic and child characteristics

between preschoolers involved with CPS (n=22) and from the community (n=70) groups. No

11



293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

significant differences between the groups were found for the child’s sex, age, or the

volunteering parent’s sex (mother vs. father). However, the group of preschoolers involved
with CPS had a higher proportion of not intact families (>=26.07, df=1, p <.001, Cramer's

V=0.53), a lower household income (Welch test=10.48, df=1, n2=0.13 (0.03 - 0.26), p =
0.003), and more externalizing behavioral problems (F=5.70, df=1, n2=0.05 (0.06 (0.00 -
0.17), p = 0.02), compared with the group of preschoolers from the community.

[Insert Table 1]

Actigraphic sleep parameters and sleep diaries

Regarding sleep latency 1 (i.e., actigraphic sleep onset minus bedtime from the sleep
diaries (mean of 3 nights)), preschoolers involved with CPS took longer to fall asleep (mean =
44 minutes, SD = 28 minutes) compared with preschoolers from the community (mean = 32
minutes, SD = 19 minutes) (F=4.46, df=1, n2=0.06 (0.00 — 0.18), p = 0.04). Regarding sleep
latency 2 (i.e., actigraphic sleep onset minus reported parental bedtime obtained from the
CSHQ), preschoolers involved with CPS took longer to fall asleep (mean = 1h13, SD = 25
minutes) compared with preschoolers from the community (mean = 50 minutes, SD = 26
minutes) (F=11.54, df=1, n2=0.12 (0.02 — 0.25), p = 0.001). No other significant difference
was found on actigraphic sleep parameters between preschoolers involved with CPS and the
group of preschoolers from the community (Table 2). The average bedtime was 21h00 (SD =
39 min) for preschoolers involved with CPS, and 20h50 (SD = 34 min) for those from the
community sample, with no significant differences between the two groups. Average wake
time was 6h38 (SD = 51 min) for preschoolers involved with CPS and 6h36 (SD = 39 min)
for those from the community, with no significant between-group differences. Similarly, there
were no significant statistical differences between groups on sleep duration (nocturnal or over

a 24-hour period) and sleep efficiency. For example, not having a poor sleep efficiency (<

12



318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

342

74%) [33] was found in both groups, with no between-group differences (mean = 95.3%, SD=
4.0 vs mean = 96.9%, SD=2.7, p = 0.43).

[Insert Table 2]

Sleep Characteristics Assessed by the CSHQ

Preschoolers involved with CPS signaled fewer nighttime awakenings to their parents
compared to preschoolers from the community sample (¥*=6.92, df=1, Cramer's V=.28, p =

.009). Parent-reported bedtime (F=3,68, df=1, n2=04 (0.00 - 0.14), p = 0.06) and bedtime
resistance scale (Welch test=3.80, df=1, n2=.06 (0.00 - 0.18), p = 0.06) marginally differed
between the groups. The total and other subscale scores of the CSHQ were not significantly
different between preschoolers involved with CPS and the group of preschoolers from the

community sample (Table 3).

Did the sleep differences persist after adjusting on sociodemographic and child
differences between the two groups?

Linear regression analyses revealed that preschoolers involved with CPS were more
likely than the group of preschoolers from the community to experience a longer sleep latency
(1 and 2) even after adjusting on significant sociodemographic differences between the two
groups (e.g., family type, household income and child externalizing problems) (Table 4). The
logistic regression about signaled nocturnal awakenings was not completed due to small cell
sizes.

[Insert Table 4]
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Discussion

Using actigraphic sleep measures, sleep diaries, and a validated sleep questionnaire
(CSHQ), the current exploratory study aimed to draw a portrait of sleep in preschoolers who
experienced maltreatment and continued to live with their parents under CPS supervision,
compared to a group of preschoolers from the community. It was not possible to conclude that
there were any differences between the two groups of preschoolers with respect to nighttime
sleep duration, 24-hour total sleep duration, nighttime sleep efficiency, CSHQ total score and
any subscales of the CSHQ. However, preschoolers involved with CPS signaled significantly
fewer nighttime awakenings to their parents compared to the group of preschoolers from the
community. Finally, preschoolers who experienced maltreatment and continued to live with
their parents under CPS supervision took significantly longer to fall asleep compared to the
group of preschoolers from the community. The differences in sleep latency 1 and 2 persisted
after adjusting for the targeted covariates, sociodemographic and child characteristics (e.g.

family type, household and child externalizing problems).

First, we found that preschoolers involved with CPS signaled fewer nighttime
awakenings than their peers from the community, whereas, based on actigraphic data, both
groups spent the same amount of time awake during the night. According to Beaudoin et al.
[34], preschool-aged victims of maltreatment are likely to develop insecure attachment styles,
because of inconsistent parental responses to their emotional needs. Hence, preschoolers who
experienced maltreatment may be less likely to signal their nocturnal awakenings because of
experiences with caregivers who offered limited or inadequate responses to their needs.
Noteworthy, according to subjective measures in general population studies, some children
with insecure attachment (ambivalent/resistant) rather tend to amplify distress, therefore were

more likely to signal their awakenings and have poorer sleep [35]. It may be that, in the
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current study, only few children had high attachment ambivalence, and rather most of them
had high attachment avoidance (child avoids the parent and manifests little visible distress
when under stress) [36]. Such an assumption is coherent with a recent study that revealed
more attachment avoidance indicators among children in foster care, compared to those in a
community sample [37]. Future studies should investigate maltreatment, sleep and attachment

in order to disentangle the influence of these factors.

Second, we found that preschoolers involved with CPS took longer to fall asleep
compared with the group of preschoolers from the community. In line with ecological
vulnerability indicators [6], it is well known that chronic adversity experiences in early life,
such as maltreatment, could prime the brain-mediated stress system increasing the risk of
being in a chronically aroused state [7]. This hypervigilance may often make it difficult for
the child to fall asleep [38,39]. The hypothalamus-pituitary-adrenal (HPA) axis was found to
be vulnerable to long-term effects of adversity in early childhood, especially when children
experienced neglect from their caregivers [40]. It may affect the production of glucocorticoids
(daytime cortisol pattern), normally characterized by a high waking value (peaking about 30
minutes after waking), followed by a rapid decline and then a slow drop-off across the day
until reaching the lowest value at bedtime. A study [41] found that preschoolers involved with
CPS who continued to live with their parents showed the most blunted (a flattened slope with
a high value before bedtime) pattern of diurnal cortisol production compared with children in
a low-risk sample. This result may suggest a potential biological dysregulation likely to affect
sleep onset under adverse conditions. Future longitudinal studies are needed to examine sleep
routine, actigraphic sleep parameters and cortisol production in preschoolers who experienced
maltreatment in order to better understand the sequelae of childhood trauma on the risk of

developing difficulties in initiating sleep and later externalizing problems [42, 43].
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The above findings should be viewed in light of the present study’s strengths and
limitations. The use of actigraphic sleep measures and sleep diaries for three consecutive 24-
hour periods (even during daycare) on weekdays contribute to increasing the study’s internal
validity. Another strength of the study was the use of a validated sleep questionnaire, the
CSHQ. A major limitation of the study is the small and uneven sample size between the CPS
group and the community group. Also, it is not possible to randomly assign children to
conditions of abuse and/or neglect, and therefore a third variable (or variables) could account
for the findings and heterogeneity between the groups that could not be controlled for. In
addition, sleep is a multifaceted construct which implicates several sleep parameters [44].
Therefore, multiplicity of tests to compare both objective and subjective indicators of
children’s sleep quality could lead to a potential inflation of type I error rate as a result of the
analysis of multiple outcomes [45]. Moreover, data about types of abuse or neglect (intensity,
severity and length) and types of services offered to preschoolers who experienced
maltreatment were unavailable and hence prevented us from exploring the effects of these
potential covariates. Finally, the maternal reports provided in the CSHQ were potentially

biased by social desirability, especially for parents under CPS supervision.

Despite these limitations, the current exploratory study sheds light on the portrait of
sleep in preschoolers who experienced maltreatment and are supervised by CPS. According to
other researchers [12,13], contextualizing the impact of poor sleeping habits is imperative in
preschool-aged children who experienced maltreatment. Further longitudinal investigations
incorporating actigraphic sleep measures, daytime cortisol production, and observational data
about sleep ecology at home are needed to clarify the mechanisms linking child maltreatment

and sleep. Finally, although more research is needed, the results of this study suggest that
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professionals in youth protection agencies should investigate how sleep is initiated (e.g., sleep
hygiene and relaxing sleep methods may be taught in an effort to reduce sleep latency) in
families under CPS supervision. In addition, professionals in youth protection agencies should
also explore how parents answer nocturnal awakenings according to the child’s needs in
different contexts in order to optimize attachment in preschoolers who have experienced
maltreatment. Future studies should test our results in a larger sample to establish whether a
sleep routine and education on sleep hygiene tailored for the child’s specific sleep

environment could reduce the impact of familial instability in CPS families.

17



Table 1. Differences on sociodemographic variables between the preschoolers involved with Child Protective Services and those
from the community.

Child Protective Services Community
P
Sociodemographic variables (n=22) (n=70)
Categorical variables n (%) n (%)
Child’s sex, boys (%) 10 (45.5) 40 (57.1) 34
Volunteering parent’s, mother (%) 18 (81.8%) 63 (90.0) .30
Family status, not intact (%) 13 (59.1) 6 (8.6) <.001
Continuous variables mean (SD) mean (SD)
Child age, in months 47.8 (6.1) 50.0 (7.3) .19
Household income'§ 4.1 (1.7) 54 (1.3) .003
Child externalizing problems 109.5 (17.4) 100.7 (14.4) .02

! The scale of household income is: 1=less than 10 000$, 2=10 000$ to 20 0003, 3=20 000$ to 30 000$, 4=30 000$ to 40 000$, 5=40 0008$ to
50 000$ and 6=50 000$ or more.

§ Welch test was used because homogeneity of variance is significant.
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Table 2. Differences on actigraphic sleep parameters between a group of preschoolers involved with Child

Protective Services and a group of preschoolers from the community.

Child Prgtective Community
Services P
(n=21) (n=69)
Actigraphic sleep parameters Mean (SD) Mean (SD)
Sleep onset’ 21:00 (0:39) 20:50 (0:34) 28
Sleep latency 1 (actigraphic sleep onset minus
be%time onm(sleef) dIi)aries, mgan on 3 nights), min 44(28) 32(19) 04
Sleep latency 2 (actigraphic sleep onset minus bedtime
frgm repo}r]ted( bed%imlé from CpSHQ), min 1h13(25) >0(26) 001
Wake time' 6:38 (0:51) 6:36 (0:39) .88
Nighttime awakenings duration, min 28 (23) 24 (17) 48
Number of nighttime awakenings 2.3 (1.5) 2.2 (L1.3) .82
Nighttime sleep duration 9h10 (0h44) 9h21 (0h37) 25
24h total sleep duration, minutes (including naps) 10h30 (0h44) 10h34 (0h42) 68
Nighttime sleep efficiency (%) 95.3 (4.0) 95.9 (2.7) 43

! values reflect 24hr time.

One child part of CPS was excluded of the analyses because he was treated with melatonin
and actigraphic measures did not work for one child from the community.
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Table 3. Comparisons of the Child Sleep Habits Questionnaire (CSHQ) scores between the CPS and community groups.

Child Protective Services Community
(n=20) (n=70) P
Items from CSHQ Mean (SD) or n (%) | Mean (SD) or n (%) |
Parental reports from CSHQ
Bedtime' 19:46 (0:29) 20:01 (0:31) .06
Waketime' 6:29 (0:35) 6:38 (0:43) 43
24 h total sleep duration (including naps) 11h43 (0h56) 11h30 (1h05) 43
Signaled nocturnal awakenings, yesl, n (%) 6 (30.0) 43 (63.2) .009
Subscales (CSHQ)
Bedtime resistance§ 8.9 (2.9) 7.4 (2.0) .06
Sleep onset delay 2.0 (0.8) 2.0 (0.8) .83
Sleep duration 3.8(1.4) 3.9(1.3) 72
Sleep anxiety 6.3 (1.8) 5.7 (1.6) 22
Night awakenings 4.0 (1.7) 4.3 (1.5) 47
Parasomnias§ 9.4 (14) 9.3(1.9) .70
Sleep disordered breathing 3.4(0.5) 3.5(1.1) .54
Daytime sleepiness 11.9 (2.9) 12.2 (3.0) .66
CSHQ total score 46.7 (5.3) 44.6 (6.7) Sl

! values reflect 24hr time.

I Signaled nocturnal awakenings is a categorical variable; yes = duration > 30 minutes.

§ Welch test was used because homogeneity of variance is significant.

Two children part of CPS was excluded of the analyses because one child was treated with melatonin and for
the other child, his parent did not fill out the CSHQ.




Table 4. Models of significant sleep parameters associated with being supervised by CPS adjusting on targeted covariates
(sociodemographic and child characteristics).

Sleep latency 1 Sleep latency 2
Models : ;
Standardized Beta P Standardized Beta P

Model 1

Being supervised by CPS 23 .03 34 001
Model 2

Being supervised by CPS 27 <.05 .39 003

Non-intact family .02 91 -0.21 15

Household income .10 48 -0.21 A3

Child externalizing problems -.02 .84 -.04 71

Sleep latency 1 means actigraphic sleep onset minus bedtime from sleep diaries, mean of 3 nights.

Sleep latency 2 means actigraphic sleep onset minus parental bedtime from CSHQ.

0 (reference) = not supervised by CPS; 1 = supervised by CPS.

0 (reference) = intact family; 1 = not intact family.

The scale of household income is an ordinal variable: 1=less than 10 0008, 2=10 000$ to 20 000$, 3=20 000$ to 30 000$, 4=30 0008$ to
40 000$, 5=40 000$ to 50 000$ and 6=50 000$ or more.

Child externalizing problems is a continuous variable (raw scores).
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