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Study Objectives: To examine associations between specific parasomnias and psychotic experiences in childhood.

Design: Birth cohort study. Information on the presence of frequent nightmares in children was obtained prospectively from mothers during multiple
assessments conducted when children were aged between 2.5 and 9 y. Children were interviewed at age 12 y about nightmares, night terrors,
sleepwalking, and psychotic experiences (delusions, hallucinations, and thought interference) occurring in the previous 6 mo.

Setting: Assessments were completed in participants’ homes or a University clinic within the UK.

Patients or Participants: There were 6,796 children (3,462 girls, 50.9%) who completed the psychotic experiences interview.

Measurements and Results: Children who were reported by their mothers as experiencing frequent nightmares between 2.5 and 9 y of age
were more likely to report psychotic experiences at age 12y, regardless of sex, family adversity, emotional or behavioral problems, IQ and
potential neurological problems (odds ratio (OR) = 1.16, [95% confidence intervals (Cl) = 1.00, 1.35], P = 0.049). Children reporting any of the
parasomnias at age 12 y also had higher rates of concurrent psychotic experiences than those without such sleeping problems, when adjusting
for all confounders (OR = 3.62 [95% Cl = 2.57, 5.11], P < 0.001). Difficulty getting to sleep and night waking were not found to be associated with
psychotic experiences at age 12 y when controlling for confounders.

Conclusion: Nightmares and night terrors, but not other sleeping problems, in childhood were associated with psychotic experiences at age
12 years. These findings tentatively suggest that arousal and rapid eye movement forms of sleep disorder might be early indicators of susceptibility

to psychotic experiences.
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INTRODUCTION

Psychotic experiences are reported by a substantial minority
ofiindividuals in late childhood'? and include paranoid thoughts,
hearing or seeing things that others do not, and believing that
others can read one’s mind or vice versa. These experiences are
often distressing in their own right’ and have been shown to
predict the development of schizophrenia and other psychiatric
disorders in adulthood.** The etiology of childhood psychotic
experiences thus warrants investigation and may provide
insight into how to identify children at increased risk of devel-
oping severe mental health problems in adulthood, in order to
more effectively target preventive interventions.

One possible early indicator of susceptibility to psychosis
is experience of parasomnias, which tend to occur most
frequently during childhood.®* Historically, frequent night-
mares have been postulated to be involved in the emergence of
psychosis,”!? often due to the similarities between dream states
while asleep and daytime hallucinations.'"'> Indeed, nightmares
have been shown to be associated with psychotic experiences
and magical thinking in adults.”** For instance, Hartman et
al.” found that 12 individuals who suffered frequent nightmares
scored higher on psychotic beliefs than 12 frequent dreamers
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and 12 individuals who had neither nightmares or vivid dreams.
Moreover, Levin'® reported that 30 female college students who
had frequent nightmares were more likely to experience illu-
sions and have magical beliefs than 30 others who only rarely
had nightmares. Nightmares have also been demonstrated
to occur more commonly among individuals taking antipsy-
chotic medications®' and those in whom psychotic disorders
have been diagnosed.?

However, these existing studies have several methodolog-
ical limitations, including small sample sizes recruited via
convenience methods, reliance on self-report questionnaires
of psychotic experiences, and cross-sectional assessments.
Moreover, to our knowledge no studies have been conducted
with children and, aside from one report exploring associations
between night terrors, sleepwalking, and sleep-related halluci-
nations,” there has been no investigation of the potential rela-
tionship between other parasomnias and psychotic experiences.

Therefore, we sought to investigate using a large birth cohort
from the UK whether the common parasomnias, such as night-
mares, night terrors, or sleepwalking, during childhood were
associated with psychotic experiences when children were
12 y of age. This study extends previous research by exam-
ining associations between prospectively obtained information
from mothers on their children’s nightmares based on repeated
assessments and psychotic experiences that were judged to
be definitely present by clinicians using information elicited
through semi-structured interviews with the children. Thus, this
aspect of the study provides more rigorous measurement of the
exposure and outcome as well as their temporal order compared
to previous studies, and avoids the problems associated with
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shared method variance. We were also able to explore associa-
tions between other forms of parasomnia (night terrors and sleep
walking) and psychotic experiences, though only in a concur-
rent manner. Additionally, in order to rule out the possibility
that any psychotic experiences were associated with sleep, such
as the child falling asleep (hypnagogic) or waking up (hypno-
pompic), analyses were also conducted for psychotic experi-
ences excluding those attributed to sleep. Finally, we were able
to control for emotional and behavioral problems along with
diagnosable psychiatric disorders to rule out the potentially
confounding effects of depression, anxiety, and attention deficit
/hyperactivity disorder (ADHD), all of which have previously
been linked to parasomnias*** and psychotic experiences.?*’

METHODS

Participants

The Avon Longitudinal Study of Parents and Children
(ALSPAC) is a birth cohort study, set in the UK, examining
the determinants of development, health and disease during
childhood and beyond.?®* Briefly, women who were resi-
dents in Avon while pregnant, and had an expected delivery
date between April 1, 1991 and December 31, 1992 were
approached to participate in the study, leading to 14,775 live
births and 14,701 alive at 1 y of age. From the first trimester
of pregnancy, parents completed postal questionnaires about
themselves and the study child’s health and development. Chil-
dren were invited to attend annual assessment clinics, including
face-to-face interviews and psychological and physical tests
from age 7 y onward. Please note that the study website
contains details of all of the data that is available through a
fully searchable data dictionary: http://www.bris.ac.uk/alspac/
researchers/data-access/data-dictionary/. This analysis is based
on 6,796 children who completed the Psychosis-Like Symp-
toms semistructured interview (PLIKSi) at approximately 12
y of age. Ethical approval for the study was obtained from the
ALSPAC Ethics and Law Committee and the Local Research
Ethics Committees and informed consent was provided by all
participants.

Outcome Variable

Psychotic experiences age 12 y: The Psychosis-Like
Symptom interview (PLIKSi) is a semi-structured face-to-face
interview conducted in private with each child when s/he was
an average age of 12.9 y.** The PLIKS interview consisted of
12 core questions eliciting key psychotic experiences covering
hallucinations (visual and auditory), delusions (spied on, perse-
cution, thoughts read, reference, control, grandiosity and other
unspecified delusions), and experiences of thought interfer-
ence (thought broadcasting, insertion, and withdrawal) over the
previous 6 mo. For these core items, seven stem questions were
derived from the Diagnostic Interview Schedule for Children-IV
(DISC-IV)* and five from the Schedules for Clinical Assessment
in Neuropsychiatry version 2.0 (SCAN 2.0).*?> Coding followed
the glossary definitions and rating rules for SCAN and the items
were assessed as not present, suspected, or definitely present
with an average kappa value for interrater reliability of 0.72.%°
Ambiguous descriptions of psychotic experiences were checked
by clinicians to ensure validity. Two main PLIKSi outcomes are
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considered in this article: (1) > 1 of the 12 PLIKSi experiences
definitely present including those attributable to sleep, fever or
substance use; (2) > 1 of the 12 PLIKSi experiences definitely
present and not attributable to sleep, fever, or substance use.

Predictor Variables

Sleep problems during preschool and school were derived
from postal questionnaires completed by mothers when the
children were age 2.5, 3.5, 4.75, 5.75, 6.75, and 9 y. Specifi-
cally, mothers were asked: “In the past year, has your child
regularly had nightmares?” (nightmares); “In the past year, has
your child regularly had difficulty going to sleep?” (sleep onset
problems); “In the past year, has your child regularly woken in
the night?” (night waking). The presence of nightmares at one
time period, two time periods, and three or more time periods
versus no nightmares was considered here in order to assess
the persistence of nightmares during the preschool and school
period. Children were excluded from the analysis if they did not
have nightmare data available for at least three time periods.
Identical definitions of persistence and missingness were used
for sleep onset problems and night waking.

Sleep problems at 12 y were assessed via face-to-face semis-
tructured interviews with the children when they were an average
age of 12.9 y. The interviews were conducted by psychology
graduates who were trained to a gold standard and attended a
monthly clinic with the study’s consultant psychiatrists to obtain
consensus on difficult to rate cases. The children were asked a
series of questions concerning nightmares, night terrors, and
sleepwalking during the 6 mo prior to the interview based on
the Diagnostic and Statistical Manual of Mental Disorders - IV
(DSM-IV)* criteria for sleep disorders (nightmares: “Since
your 12th birthday have you had any dreams that woke you up?
Were they frightening?”; night terrors: “Has anyone ever told
you, since you were 12, that you scream out at night, sit up in
bed, seem to fight or wrestle with unseen creatures or shout at
them in your sleep?”; sleep-walking: “Has anyone ever told you,
since you were 12, that you got out of bed and walked around
while you were fast asleep?”). Positive responses were probed
to obtain further information to distinguish between nightmares
and night terrors (e.g., when they occurred at night, amnesia
upon awakening, etc.).** A full list of questions and response
categories is provided in Table S1 in the supplemental material.
An overall rating of not present (0), “suspected” (1), or “defi-
nitely” (2) present was then made for each type of parasomnia
based on all the information obtained. “Definitely present” was
rated when all criteria for a specific parasomnia were fulfilled
and “suspected” when most but not all criteria were fulfilled
after probing. The average kappa value for inter-rater reliability
was 0.72. Sleeping problems coded overall as suspected or defi-
nitely present were used in the current analysis. Another variable
was derived (any parasomnia) to reflect whether the children had
reported any of these particular parasomnias (nightmare and/or
night terror and/or sleepwalking) at 12 y of age.

Confounders

An abbreviated form of the Wechsler Intelligence Scale for
Children-III (UK version)** was used to derive an overall 1Q
(grand mean = 103.53, standard deviation [SD] = 21.14) for the
children who attended the ALSPAC 8-y clinic.
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In order to exclude potential neurological problems, motor
ability was assessed at 7 y of age with the Movement Assess-
ment Battery for Children (Movement ABC).* For analysis, the
total ABC score was dichotomized into the top 15th percentile
(the cutoff normally used to identify those with or at risk of
developmental coordination disorder) versus the rest.’” A total
of 8.0% (n = 399) of the children in the sample were classified
as being at risk for developmental coordination disorder.

Multiple family risk factors were assessed during pregnancy
with the Family Adversity Index (FAI).*® The FAI consists of
17 items (e.g., financial difficulties, crime involvement, prob-
lematic partner relationships) taken from questionnaires admin-
istered throughout pregnancy. Adversity present in each item
was rated as 1, and the scores were totaled across the 17 items
(Grand Mean = 1.05, SD = 1.42).

DSM-IV? psychiatric diagnoses were made at 7 y using the
Development and Well-Being Assessment (DAWBA)*® based
on parent and teacher reports. The presence of any Axis I diag-
nosis of ADHD, conduct disorder, oppositional defiant disorder,
depression, or anxiety versus no diagnosis were considered. A
total of 5.2% (n = 310) of the children in the sample had any of
these Axis I diagnoses.

Assessment of internalizing/externalizing behavior was esti-
mated using the sum of negative emotionality, hyperactivity,
and conduct problems taken from the Strengths and Difficulties
Questionnaire (SDQ)* completed by parents at ages 4, 6.75,
and 9.5 y (4 y grand mean = 7.38, SD = 3.89; 6.75 y grand
mean = 6.32, SD =3.99; 9.5 y grand mean = 5.54, SD = 3.97).

Statistical Analyses

Selective dropout was determined by comparing those who
completed the PLIKS interview at age 12 y to those who did
not, using binary logistic regression in the Statistical Package
for the Social Sciences (SPSS) version 20 for Windows (IBM
Corporation) and odds ratios (OR) are reported with 95% confi-
dence intervals (CI) (Table 1). To assess whether persistence of
nightmares during the preschool or school years or the specific
parasomnias at age 12 y were associated with psychotic experi-
ences at age 12 y, two sets of logistic regression analyses were
conducted (Table 2). Model A shows unadjusted analyses. Model
B controlled for sex, FAI IQ, any risk for developmental coordi-
nation disorder (Movement ABC), any DSM-IV Axis I diagnosis
(DAWBA), and internalizing/externalizing behavior at preschool
or elementary school age (SDQ). In order to rule out the possi-
bility that any psychotic experiences associated with the para-
somnias were only those that occurred when a child was falling
asleep (hypnagogic) or waking up (hypnopompic), analyses were
also conducted for psychotic experiences excluding those attrib-
uted to sleep (or fever or substance misuse). Last, logistic regres-
sion was used to assess whether childhood nightmares increased
the risk of later parasomnias at age 12 y (Table 3).

As the childhood persistent nightmares variable involves
four ordinal categories (0, not reported; 1, regular nightmares
reported at one time period; 2, reports at two time periods; and 3,
reports at three or more time periods), the results are presented
as a linear trend across these categories with 0 (no nightmares)
as the reference group. To obtain OR for each category, the OR
for the linear trend is exponentiated using the category number
(OR value to the power of 1, 2, or 3). Thus, if the linear trend

SLEEP, Vol. 37, No. 3, 2014

OR was X, then for nightmares reported at one time period the
OR = X!, for two time periods OR = X?, and for three or more
time periods OR = X3. To assess the clinical meaningfulness of
the findings regarding the association between the childhood
persistent nightmares and psychotic experiences, a population
attributable fraction was calculated for psychotic experiences
without attributes with persistent nightmares dichotomized
conservatively into reports at none, one, or two time periods
versus three or more time periods using the ‘punaf’ command in
Stata (v11.2; Stata Corporation, College Station, Texas). These
were not calculated for parasomnias at age 12 y as these were
cross-sectionally assessed.

RESULTS

Differences Between Participants With and Without PLIKSi

The frequencies of sociodemographic factors, family envi-
ronment, and child characteristics are shown for ALSPAC
participants with and without the PLIKS interview at 12 y in
Table 1. Those who did not complete the PLIKS interview
were more often nonwhite boys born to single mothers of lower
education level, from families living in rented properties. These
children were more likely to have a lower 1Q at age 8 y; more
behavioral problems during childhood and any DSM-IV psychi-
atric diagnosis at age 7 y. The non-completers were also more
likely to be at risk for developmental coordination disorder and
have more nightmares in the preschool or school period. In
this study, we did not use any statistical method for imputing
missing values but did repeat the analyses with data weighted to
account for the selective dropout and did not find substantially
different results. This study reports the results only for children
who completed the PLIKS interview at 12 y of age (n = 6,796;
3,462 girls, 50.9%).

Prevalence of Sleep Problems and Psychotic Experiences

Mothers of 1,491 children (25.2%) did not report any night-
mares, 1,227 (20.7%) reported children having regular night-
mares at one time period, 1,009 (17.0%) reported children
having nightmares at two time periods and 2,191 (37.0%)
reported children having nightmares at three or more time
periods. At age 12y, 1,655 children (24.4%) reported having
nightmares in the previous 6 mo, 633 (9.3%) reported having
night terrors, and 853 (12.6%) reported sleepwalking during
this period. Overall at age 12y, 2,458 children (36.2%) reported
experiencing at least one type of parasomnia.

At age 12y, 384 children (5.7%) were judged to have one or
more definite psychotic experiences, including those attributable
to sleep, fever, or substance use, and 320 (4.7%) had definite
psychotic experiences not attributable to any of these factors.

Parasomnias and Psychotic Experiences at Age 12 Y
Prospective associations between childhood nightmares and
age 12 y psychotic experiences along with concurrent occur-
rence of specific parasomnias are presented in Table 2. Persis-
tent nightmares during the preschool and school periods were
associated with definite psychotic experiences, both including
and excluding those attributable to sleep, fever, or substance
use, even after controlling for potential confounders. The
adjusted linear trend of 1.16 for nonattributable psychotic
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PLIKS interview status

Associations

Boldface type indicates significant associations at P < 0.05. ABC, Assessment Battery for Children; Cl, confidence interval; DAWBA, Development and Well-
being Assessment at 7 y; FAI, Family Adversity Index; IQ, intelligent quotient measured at 8 y; M, mean; OR, odds ratio; PLIKS, Psychosis-Like Symptoms;

Table 1—Dropout analysis with regard to availability of PLIKS interview
Interview not available

Sex

Male 4,206 (53.3)

Female 3,689 (46.7)
Ethnicity

White 5,585 (93.8)

Nonwhite 367 (6.2)
Marital status

Single 2,094 (30.8)

Married 4,701 (69.2)
Home ownership

Mortgaged 4,343 (66.8)

Rent 2,159 (33.2)
Educational level mother

Below O level 2,400 (38.7)

O level or above 3,797 (61.3)
FAl, mean (SD) 1.47 (1.69)
IQ, mean (SD) 96.66 (22.61)
Movement ABC Score

Not at risk 1,661 (89.1)

At risk 204 (10.9)
SDQ Score at 4 y, mean (SD) 7.76 (3.97)
SDQ Score at 6.75 y, mean (SD) 6.85 (4.29)
SDQ Score at 9.5 y, mean (SD) 6.27 (4.39)
Any Axis 1 diagnosis (DAWBA)

No 4,260 (92.1)

Yes 366 (7.9)
Nightmares (preschool or school)

None 1,152 (30.1)

1 time period 859 (22.4)

2 time periods 633 (16.5)

3 or more time periods 1,183 (30.9)

SD, standard deviation; SDQ, Strengths and Difficulties Questionnaire.

Interview available Available vs. not available

3,334 (49.1) [reference]
3,462 (50.9) 1.18 (1.11-1.26)
5,889 (96.1) [reference]
242 (3.9) 0.63 (0.53-0.74)
1,187 (18.9) [reference]
5,105 (81.1) 1.92 (1.77-2.08)
5,216 (85.9) [reference]
856 (14.1) 0.33 (0.30-0.36)
1,328 (21.3) [reference]
4,893 (78.7) 2.33 (2.15-2.52)
1.05 (1.42) 0.84 (0.82-0.56)
103.53 (21.14) 1.01(1.01-1.02)
4,600 (92.0) [reference]
399 (8.0) 0.71 (0.59-0.84)
7.38(3.89) 0.96 (0.95-0.97)
6.32 (3.99) 0.97 (0.96-0.98)
5.54 (3.97) 0.96 (0.95-0.97)
5,661 (94.8) [reference]
310(5.2) 0.64 (0.55-0.75)
1,491 (25.2) [reference]
1,227 (20.7) 1.10 (0.98-1.24)
1,009 (17.0) 1.23 (1.09-1.40)
2,191 (37.0) 1.43 (1.30-1.59)

experiences equates to an OR of 1.16 (1.16") for regular night-
mares reported at only one time period, an OR of 1.35 (1.16%)
for reports at two time periods and an OR of 1.56 (1.16°) for
three or more time periods, all compared to having no night-
mares. Splitting the childhood nightmares conservatively
into none, one, or two time periods versus reports at three or
more time periods, yields a population attributable fraction of
12.9% (95% CI 3.4% to 21.5%) for definite psychotic experi-
ences without attributes, suggesting that a small proportion of
children with psychotic experiences would be prevented from
developing them if persistent nightmares could be eliminated
(assuming that a true and causal relationship exists between
them). No associations were found between other persistent
sleep problems during childhood (difficulty getting to sleep or
night waking) and age 12 y psychotic experiences when adjust-
ment was made for potential confounders (see Table S2 in the
supplemental material).
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Associations were evident between ‘any parasomnias’, night-
mares and night terrors reported at age 12 y, and both definite
psychotic experiences with or without attributes (Table 2).
However, the associations between sleepwalking and definite
psychotic experiences were weaker and the OR fell short of
statistical significance when all the confounders were added to
the model for definite psychotic experiences without attributes.
When all three types of parasomnia were included in the model
together, only concurrent nightmares and night terrors were
independently associated with definite psychotic symptoms with
(nightmares: OR = 3.43 [95% CI 2.77, 4.25], P < 0.001; night
terrors: OR = 1.88 [95% CI 1.42, 2.48], P < 0.001) or without
attributes (nightmares: OR =3.44 [95% CI 2.73,4.35],P<0.001;
night terrors: OR = 1.86 [95% CI 1.38, 2.52], P < 0.001), while
no independent association was evident for sleepwalking (with
attributes: OR = 1.25 [95% CI 0.95, 1.65], P = 0.112; without
attributes: OR = 1.25 [95% CI1 0.92, 1.68], P=0.152).
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Table 2—Childhood parasomnias and definite psychotic experiences at 12 y with or without attribution to sleep, fever or substance use

Definite PE with attributes Definite PE without attributes
Model A? Model B® Model A? Model B
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% Cl)

Persistent nightmares (2-9 y) n=5918 n = 3,565 n=5918 n = 3,565
Linear trend 1.18 (1.08-1.30) 1.17 (1.02-1.34) 1.18 (1.07-1.31) 1.16 (1.00-1.35)

Nightmares (12 y) n=6,792 n = 3,566 n=6,792 n = 3,566

No [reference] [reference] [reference] [reference]
Yes 3.76 (3.05-4.64) 3.92 (2.87-5.36) 3.78 (3.01-4.75) 3.62 (2.57-5.11)

Night terrors (12 y) n=6,793 n = 3,565 n=6,793 n = 3,565

No [reference] [reference] [reference] [reference]
Yes 2.59 (1.99-3.38) 2.34 (1.55-3.52) 2.59 (1.95-3.46) 2.07 (1.31-3.29)

Sleep walking (12 y) n=6,793 n = 3,566 n=6,793 n = 3,566

No [reference] [reference] [reference] [reference]
Yes 1.69 (1.30-2.21) 1.51 (1.00-2.26) 1.69 (1.27-2.26) 1.48 (0.95-2.32)

Any parasomnia (12 y) n=6,786 n= 3,563 n=6,786 n=3,563

No [reference] [reference] [reference] [reference]
Yes 3.49 (2.81-4.33) 3.45 (2.50-4.76) 3.46 (2.74-4.38) 3.62 (2.57-5.11)

Boldface type indicates significant associations at P < 0.05. Possible attributes include sleep, fever and substance use. The reference group in all of
the analysis is made up of participants without any sleeping problems. 2Unadjusted analysis. *Adjusted for sex, FAI score, SDQ score at 4, 6.75,
and 9.5 y (negative emotionality, conduct problems, hyperactivity), IQ at 8 y, Movement ABC at 7 y and DAWBA score at 7 y (any axis 1 diagnoses).
ABC, Assessment Battery for Children; Cl, confidence interval; DAWBA, Development and Well-being Assessment at 7 y; FAI, Family Adversity Index; 1Q,

intelligent quotient; OR, odds ratio; PE, psychotic experiences; SDQ, Strengths and Difficulties Questionnaire.

Linear trend 1.29 (1.22-1.35)

interval; OR, odds ratio.

Table 3—Persistence of nightmares during childhood and reports of parasomnias at age 12 y

Nightmares (12 y) Night terrors (12 y) Sleepwalking (12y)  Any Parasomnia (12 y)
OR (95% CI) OR (95% ClI) OR (95% ClI) OR (95% CI)
Persistent nightmares (2-9 y) n=>5914 n=5915 n=5915 n=>5,908

1.17 (1.08-1.26)

The reference group is made up of participants without any sleeping problems. Boldface type indicates significant associations at P < 0.05.Cl, confidence

1.19 (1.12-1.27) 1.24 (1.19-1.30)

Childhood Nightmares and Parasomnias at Age 12 Y

Within this sample it is only possible to explore prospec-
tively the associations between frequent nightmares in child-
hood and age 12 y psychotic experiences. However, reports of
persistent nightmares during the preschool and school periods
were predictive of each type of parasomnia at age 12 y (see
Table 3). These findings suggest that the prospective nightmare
results might extrapolate to these other forms of parasomnia.

DISCUSSION

This large birth cohort study found that the persistence of
nightmares during the preschool and school years (2.5 to 9 y of
age) was associated prospectively with psychotic experiences
at age 12 y. This association held regardless of family adver-
sity, emotional or behavioral problems, IQ, and potential neuro-
logical problems. Twelve-y-old children who reported specific
parasomnias (night terrors, nightmares, or sleepwalking) were
also more likely to have concurrent psychotic experiences,
although the association with sleepwalking was weaker and
became nonsignificant for nonattributable psychotic experi-
ences when other potentially confounding factors were taken
into account. These findings extend those of previous studies
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in adults that mainly relied on cross-sectional assessments and
self-report questionnaires of psychotic experiences.'** The
specificity of these parasomnias rather than other sleeping
problems to psychotic experiences (after adjustment for poten-
tial confounders) echoes the findings of Koffel and Watson,*
who reported associations between unusual sleeping problems
and schizotypy (a broader concept of psychosis proneness), but
not for other sleep disturbances.

Furthermore, the current study was able to demonstrate that
associations were present for definite psychotic experiences at
age 12 y that were not attributable to sleep, fever, or substance
misuse, thus ruling out potential misclassification by excluding
hypnagogic and hypnopompic hallucinations. These are often
considered as within the range of ‘normal’ human experience
and classified as symptoms of sleep disorders, such as narco-
lepsy,® rather than as psychotic symptoms, though they have
been shown to co-occur frequently with daytime hallucinations.*

Several possible mechanisms could account for the associa-
tions found here between parasomnias and psychotic experi-
ences. First, Mahowald and Schenck*#* hypothesized that the
boundaries between being asleep and awake may be too flex-
ible in some individuals, resulting in brief lapses into rapid
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eye movement (REM) sleep (within which nightmares are
experienced) occurring while they are awake, resulting in the
experience of hallucinations during the day. Similarly, slipping
into a waking state while in nonrapid eye movement (NREM)
sleep is postulated to account for the occurrence of night terrors
and sleepwalking. This would seem to suggest that parasom-
nias would be related mainly to hypnagogic and hypnopompic
hallucinations; however, in the current study, associations with
psychotic experiences held even when these phenomena were
excluded. Moreover, evidence of intrusions of REM sleep into
waking states have not been found in patients with schizo-
phrenia experiencing hallucinations,* although some studies
have found poor sleep/wake boundaries among individuals
with psychotic symptoms.*64”

Another possible mechanism is exposure to stressful experi-
ences in childhood. Exposure to sexual abuse* or disasters®
during childhood have been linked to the occurrence of night-
mares. Such early adverse experiences have also been shown
to increase the likelihood of developing psychotic experiences
in late childhood.’**! Given the association found in the current
study between nightmares and psychotic experiences at age
12 y, it is possible that exposure to such traumatic events in
childhood could trigger the development of nightmares, which
then in turn may lead to the emergence of psychotic experi-
ences. This might occur through dissociative or posttraumatic
phenomena arising from exposure to childhood trauma,’** both
of which are discussed in detail in the next paragraph in rela-
tion to nightmares and psychotic experiences. Early trauma
could also confound the association between parasomnias and
psychotic experiences through its association with both. Further
research is required to explore these potential pathways.

Finally, dissociation (separation of mental functions that are
usually integrated) could underlie the association between para-
somnias and psychotic experiences. Dissociative symptoms
(e.g., feeling detached from oneself or reality, being unable to
recall details about the self, etc.) have been shown to co-occur
with psychotic experiences* and have been linked with night-
mares.'”#'% Within the current sample, children reported on
two dissociative symptoms at age 12 y (depersonalization and
derealization) and adjusting for these items did not substan-
tially alter the association between parasomnias and psychotic
experiences (definite with attributes: adjusted OR = 3.09, [95%
CI 2.48, 3.85], P < 0.001; definite without attributes: adjusted
OR = 3.06, [95% CI 2.41, 3.89], P < 0.001), although further
investigation with a full dissociation scale is warranted.

The findings should be considered in light of the following
limitations. First, relevant data were not available for the
entire ALSPAC cohort reducing statistical power and selective
dropout may have biased the results. Nevertheless, empirical
simulations demonstrate that even when dropout is correlated
with predictor/confounder variables, the relationship between
predictors and outcome is unlikely to be substantially altered
by selective dropout processes.’® Indeed, weighting the data
to account for the factors on which those included and not
included in this analysis differed did not substantially alter the
results, but the dropout rate may still limit the generalizability
of the findings.

Second, of the parasomnias, only nightmares were assessed
prospectively from preschool age. In addition, it is not possible
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from the data obtained to know how frequently the nightmares
occurred at each assessment point because parents were asked
simply if the children had ‘regular’ nightmares. Nonetheless,
the definition of persistent nightmares was based on the reports
obtained at different time periods during childhood, indicating
that nightmares did at least persist over time even if the actual
frequency of their occurrence was unknown. Parents also had
no definition to distinguish between more prevalent nightmares
and more rarely occurring night terrors, which are sometimes
confused.* This may partly explain the prediction of repeated
nightmares to night terrors at 12 y of age and suggests that this
study cannot definitively determine which of these two para-
somnias are associated with psychotic experiences.

Third, reports of night terrors and sleepwalking were obtained
at the same assessment time period as the psychotic experi-
ences. Hence, it is not possible to ascertain whether these para-
somnias occurred before or after the emergence of psychotic
experiences, thus preventing any conclusions being drawn
concerning cause and effect. There were, however, robust asso-
ciations between persistent nightmares in childhood and the
parasomnias reported at age 12 y, suggesting possible overlap
between these parasomnias and that prospective associations
with psychotic experiences could potentially be extrapolated to
night terrors or sleepwalking. Nonetheless, it would be useful
to extend these analyses in the future to explore associations
between childhood parasomnias and psychotic experiences in
young adulthood. This would also allow examination of the
effect of childhood sleeping disorders on the persistence of
psychotic experiences across adolescence. Persistent psychotic
experiences are considered to be stronger predictors of transi-
tion to clinically relevant psychotic disorders than psychotic
experiences only reported at one time point.*’

The prevalence of night terrors (9.3%) and sleepwalking
(12.6%) found in the current sample at age 12 y was also higher
than has previously been reported for children of a similar age.
These types of parasomnia tend to become less frequent by
late childhood and a study conducted by Laberge et al.*® of a
representative sample of children from Canada found that only
2.3% of them were still experiencing night terrors and only
6.8% were sleepwalking by 12 y of age. One possible reason
for the discrepancy is that the current study used self-reports of
sleeping difficulties, whereas the study by Laberge et al.’® used
parental reports. This might have led to an overestimation of
the true prevalence of these parasomnias in the full population.
Therefore, the associations between night terrors, sleepwalking,
and psychotic experiences at age 12 y should be interpreted
cautiously in light of this limitation and future studies should
have different informants reporting on the occurrence of para-
somnias (e.g., parents) and psychotic experiences (e.g., child)
to avoid the problems associated with shared method variance.

It is also possible that the findings could have been due to
the presence of post-traumatic stress disorder (PTSD) in the
children. Nightmares are common symptoms of PTSD* and
the psychotic experiences that the children reported could
actually have been flashbacks of traumatic experiences incor-
rectly classified as psychotic experiences, or at least these
experiences might co-occur with such PTSD symptoms.®
However, examination of the cohort revealed that PTSD was
diagnosed in only one of the children by 12 y of age, and this
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individual did not report any psychotic experiences, thus ruling
this out as an explanation for the results of this study. Another
potential confounder is having an insufficient total amount of
sleep, which has been associated with both parasomnias® and
psychotic experiences.®”” Unfortunately, this was not measured
across childhood in our sample so it remains a possible expla-
nation for our findings.

In conclusion, this large birth cohort study found robust asso-
ciations between prospectively assessed persistent nightmares
occurring during childhood and definite psychotic experiences
reported by children at 12 y of age that were not attributable to
sleep or other factors. Several types of parasomnia (nightmares,
night terrors and to a lesser extent sleepwalking) were also more
commonly reported by 12-y-old children who had psychotic
experiences than those who did not. These findings tentatively
suggest that these REM and NREM arousal sleep disorders
may be early indicators of psychotic experiences in late child-
hood/early adolescence. If replicated, this could have important
implications for assisting clinicians in identifying children who
were at most risk of having psychotic experiences. This could
potentially lead to more effective targeting of sleep or psycho-
logical interventions to prevent the emergence of psychotic
experiences among children or minimize the persistence of
such experiences. The estimated population attributable frac-
tion indicated that eliminating persistent nightmares might
prevent approximately 13% of children with psychotic experi-
ences from developing them. This level of attributable fraction
appears small but is considerable when compared, for example,
to being obese (body mass index > 30), which occurs in 15% of
the population but accounts for only around 2.8% of myocar-
dial infarctions.®® Nonetheless, this possibility of prevention
should be considered with caution because it is not possible to
say whether the association between nightmares and psychotic
experiences is causal, and more research is required to ascer-
tain whether nightmares can actually be prevented or success-
fully treated. The current findings also tentatively suggest that
clinicians who encounter children who are still experiencing
frequent nightmares, night terrors, or sleepwalking at 12 y of
age might consider inquiring about the presence of concurrent
psychotic experiences. This would allow affected children to
access psychological help to deal with any associated distress
and also potentially reduce the likelihood of developing severe
psychopathology in adulthood.*

ABBREVIATIONS

ABC, Movement Assessment Battery for Children

ALSPAC, Avon Longitudinal Study of Parents and Children

CI, confidence interval

DAWBA, Development and Well-being Assessment

DISC-1V, Diagnostic Interview Schedule for Children 4
edition

DSM-1V, Diagnostic and Statistical Manual for Mental
Disorders 4" edition

FAI, Family Adversity Index

NREM, non-rapid eye movement

OR, odds ratio

PE, psychotic experiences

PLIKS;i, Psychosis-Like Symptoms semi-structured interview

REM, rapid eye movement

SLEEP, Vol. 37, No. 3, 2014

481

SCAN, Schedules for Clinical Assessment in Neuropsychiatry
SD, standard deviation

SDQ, Strengths and Difficulties Questionnaire

SPSS, Statistical Package for the Social Sciences
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SUPPLEMENTAL MATERIAL

Table S1—Parasomnia questions from age 12 y interview with children

Rater Scale Frequency Scale
0 = Not present 1 - Only once or twice
1 = Suspected 2 - Quite often (monthly)
2 = Definitely present 3 - Often (almost weekly)
7 = Not applicable 4 - Most of the time (most days)
8 = Refused 7 - Not applicable
8 - Refused
All ratings apply to the period since their 12th birthday 9 - Don't know

Since your 12th birthday have you had any dreams that wokeyou ' S1 | NO MO YO RO DKO
up?

nightmares
Were they frightening? S2 (o0 10 20 70 80O
frightening
Did you feel sweaty, did your heart race or did you breathe veryfast g3 | o 10 20 70 80O
or have a dry mouth? autonomic arousal
When did the dream happen? Was it at the start of the night or S4 |NO MO RO DKO NAQO
towards morning? timing
How often would you say that you have these types of dreams 10 20 30 40 50
(nightmares)? Thinking back to the last 6 months. S5 frequency
* 0 to 4 as previously; 5 = several times a night * O 80O 90O

Nightmares |S6 | 0O 10 20 80O

Has anyone ever told you, since you were 12, that you scream
out at night, sit up in bed, seem to fight or wrestle with unseen S7 |NO MmO yO RO bkO

creatures or shout at themin your sleep? Describe. night terrors (pavor nocturnes)
ki ; S8 |oO 10 20 70 80O

Do you remember what you were thinking or dreaming? memory

Did your parents or others ever wake you? (if no go to S11) S9 (o0 10 nggn O 80O

How did you feel? (Probe whether "for a few moments you did not
know where you were" or "did not know who or what was around you
or what was happening?")

Have you ever injured yourself in your sleep when having these night |S11| o0 10 20 70 8O

S10| oO 10 20 70 8
confusion

terrors? injured

When does this usually happen at night? Was it at the start of the S12| NO MO RO DKO NADO

night or towards morning? timing

How often would you say that this happens? Thinking back to the last 10 20, 30 40 50O
* : DB = : . S13 frequency

6 months. 0 to 4 as previously; 5 = several times a night 70 80O 90O

Night Terrors |[S14| o0 10 20 80O
Has anyone ever told you, since you were 12, that you gotoutof |g15 NO MO YO RO DKO

bed and walked around while you were fast asleep? sleep walking
How often would you say that this happens? Thinking back to the last 316 g 20 fre3 Enc 40 50
6 months. * 0 to 4 as previously; 5 = several times a night * 70 %UD yg O

Sleep walking |S17| oO 10 20 80O
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Table S2—Childhood sleeping problems and psychotic experiences at 12 y with or without attribution to sleep, fever or substance use

Definite PE with attributes Definite PE without attributes
Model A? Model B® Model A? Model B®
OR (95% ClI) OR (95% ClI) OR (95% ClI) OR (95% CI)
Persistent sleep onset problem n=5.925 n = 3,566 n=5.925 n = 3,566
Linear trend 1.16 (1.04-1.28) 1.11 (0.96-1.29) 1.16 (1.04-1.30) 1.09 (0.92-1.28)
Persistent night waking n=5,908 n=3,563 n=5,908 n=3,563
Linear trend 1.14 (0.99-1.31) 1.02 (0.83-1.24) 1.16 (1.00-1.35) 1.04 (0.83-1.29)

The reference group in all of the analysis is made up of participants without any sleeping problems. Boldface type indicates significant associations at
P < 0.05. Possible attributes include sleep, fever and substance use. ®Unadjusted analysis. °Adjusted for sex, FAI score, SDQ score at 4, 6.75 and 9.5 y
(negative emotionality, conduct problems, hyperactivity), IQ at 8 y, Movement ABC at 7 y, and DAWBA score at 7 y (any axis 1 diagnoses). ABC, Assessment
Battery for Children; Cl, confidence interval; DAWBA, Development and Well-being Assessment at 7 y; FAI, Family Adversity Index; 1Q, intelligent quotient;
OR, odds ratio; PE, psychotic experiences; SDQ, Strengths and Difficulties Questionnaire.
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