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Study Objectives: Giftedness is a multidimensional condition. It is increasingly put forward that gifted children (GC) could be a population at high risk for sleep
problems. The current study investigated GC and typically developing children for their habitual sleep, night-to-night sleep variability, and parental reports of child
sleep.
Methods: The sample consisted of 62 GC (31 girls; mean age = 9.63 ± 1.71 years) and 62 typically developing children (31 girls; mean age = 9.68 ± 1.68 years).
Groups were age and sex matched. Giftedness was identified using Renzulli’s 3-factor definition of giftedness. Sleep duration, quality, and night-to-night variability
were assessed using actigraphy. Parents were asked to complete the short-form version of the Children’s Sleep Habits Questionnaire to report on their child’s
sleep. Groups were compared with independent sample t-tests and chi-square analyses.
Results: GC displayed lower sleep efficiencies, more wake time after sleep onset, and more night-to-night sleep variability than typically developing children.
GC were found to experience less social jetlag compared to typically developing children, and they also showed more clinically significant sleep problems as
reported by parents.
Conclusions: Sleep maintenance and stability tend to be challenged in GC. While there is growing evidence that greater sleep variability is associated with
poorer physical and emotional health, studies have yet to examine these associations in GC specifically to get a better understanding of giftedness. Overall, there
is a need for research focused on both predictors and consequences of sleep patterns and sleep variability in GC.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: It has been reported since the 1970s that gifted children have sleep difficulties. Yet, only a handful of studies have
investigated sleep in gifted children and the few that did relied on a narrow and outdated definition of giftedness (ie, intelligence quotient cut-off scores).
Study Impact:We used a multidimensional approach to identify giftedness. Objective measures of sleep (actigraphy) revealed that compared to typically
developing children, sleep maintenance and stability were impaired in gifted children and parental reports identified more clinically significant sleep
problems. Given the association between sleep and well-being, these results point toward the need to include sleep in the clinical assessment of gifted
children, searching beyond sleep duration by including awakenings and night-to-night sleep variability.

INTRODUCTION

Giftedness is a multidimensional condition characterized by 3
interconnected spheres that equally contribute to this trait.1 The
first sphere refers to above-average ability, that is, high levels
of performance in areas such as abstract thinking, reasoning,
and memory as well as the capacity to apply various combina-
tions of these abilities to one or more specialized areas of
knowledge (eg, math, biology) or performance (eg, arts, sports).
The second sphere includes high levels of task commitment,
namely a refined or focused form of motivation that is brought
to bear on a particular problem (task) or specific performance
area. Finally, giftedness encompasses high levels of creativity,
characterized by the realization of original productions, crea-
tion of innovative solutions to solve problems, openness to
experience, and willingness to take risks in thought and action.

Gifted children (GC) are thought to be challenged by an
atypical, asynchronous pattern of development. For instance,
GC are characterized by superior intellectual development com-
pared to peers, while socioemotional development corresponds
to age norms. Different social and emotional needs arise from
the asynchronous development profile of GC.2 Indeed, GC are
frequently referred to pediatric clinics for socioemotional pro-
blems and/or school difficulties.3,4 Emotional and behavioral
problems as well as relationship difficulties with peers and fam-
ily have been found to be more frequent in GC compared to
typically developing children (TDC).5,6 Empirical data also
suggest that GC are less adapted to their environment and soci-
ety.7 In addition, many GC experience school failures, and they
are 3 times more likely to drop out of school due to lack of inter-
est, boredom, and frustration generated by the slow learning
pace of regular classes.4 Hence, to maximize the chances that
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GC develop their full intellectual and socioemotional potential,
it is essential to better understand the unique set of characteris-
tics and factors that make these children at risk for adjustment
difficulties.

Given its role in development and cognition,8 sleep may be
an especially promising factor to investigate in this regard.
Indeed, it is increasingly well documented that different fea-
tures of sleep, such as its duration, quality, variability, and tim-
ing are associated with psychological symptoms (eg, anxiety,
depression, social problems, externalizing behavior problems),
cognitive functioning [eg, sustained attention, working mem-
ory, overall intelligence quotient (IQ)], academic achievement,
and physical health.8,9 Therefore, if GC have more sleep diffi-
culties than their peers, this could partly explain why they are at
higher risk for maladjustment.

Only a handful of studies have investigated sleep in GC, and
the few that did relied on a narrow and outdated definition of
giftedness (ie, the IQ score cut-off approach), making it ex-
tremely difficult to determine the true extent of sleep difficulties
in this population. Using parental reports, studies have shown
that 33–50% of children with high IQ (≥ 160) require less sleep
than TDC.4,10 Regarding sleep quality, Loureiro et al6 found
that 84% of children with high intelligence (IQ ≥ 125) were
experiencing parent-reported sleep problems (ie, difficulties
falling asleep, nocturnal awakenings, nightmares) compared to
23.3% of TDC (IQ < 125). Revol et al11 reported that children
with high IQ (≥ 130) often complained about their sleep (35%
vs 9% of TDC), including difficulties falling asleep, night awa-
kenings, and short sleep duration. Guignard-Perret et al12

reported that 52% of parents of children with high intelligence
(IQ ≥ 130) reported sleep complaints in their child, mainly
insomnia, compared to 12% of control parents. Only 3 studies
have examined sleep in children with high IQs using objective
sleep measures such as polysomnography (Busby and Pivik13:
IQ ≥ 129, n = 6; Guignard-Perret et al12: IQ ≥ 130, n = 33; Gru-
bar14: IQ ≥ 137, n = 5). Results will not be discussed further, as
they were sparse, contradictory, and based on small samples.

The studies cited above are consistent with the hypothesis
that giftedness could be linked to sleep disturbances. However,
in all these previous studies, giftedness was solely defined on
the basis of IQ tests. As the field of giftedness evolves, theorists
now acknowledge that giftedness is multidimensional and con-
sider as outdated the traditional early notions that intellectual
giftedness can be equated with a high score on 1 assessment, as
indexed by IQ measurement. Rather, multiple selection criteria
for giftedness are recommended.15 Only 1 recent publication16

investigated sleep in GC using a multidimensional approach
(3-ring conception of giftedness1: intellectual ability, task com-
mitment, creativity). Based on parental reports of sleep, being
in the GC group increased by 4.67 times the risk of having sleep
problems compared to the TDC group. Moreover, the GC fell
asleep faster while their sleep duration was shorter and more
variable from night to night.

In previous works on sleep and giftedness, sleep was mostly
assessed using subjective measures, which are known to show
poor correspondence with objective sleep measures, likely due to
parental biases and the fact that parents may not be aware of their
child’s awakenings.17–20 Moreover, objective sleep measures

can generate more details on sleep, including its stability and
internal structure. Thus, it is relevant to study the sleep/wake pat-
terns of GC using an objective sleep measure and a multidimen-
sional approach to the identification of giftedness.

While sleep duration and sleep quality are the most commonly
investigated sleep variables, research increasingly demonstrates
that intraindividual variability (IIV) of sleep/wake patterns (ie,
night-to-night changes in the same individual’s sleep) may have
unique implications for adjustment.21,22 One particular form of
sleep IIV among children is the difference between school and
nonschool days, with typically earlier bedtimes and shorter sleep
duration on nonschool days.9,23,24 This specific form of IIV is
referred to as social jetlag. Considering that sleep IIV is gaining
recognition as a relevant factor to consider for the promotion of a
healthy lifestyle, it is becoming an important variable to include
when examining sleep/wake patterns.

The current study aimed to investigate sleep/wake patterns
and sleep IIV in a rigorously identified sample of GC, com-
pared with age-matched and sex-matched TDC controls. To
address the limitations of previous studies, we used actigraphy
as the objective measure of sleep and a multidimensional
approach to the identification of giftedness rather than the IQ
unidimensional approach. To compare results of the present
study with past literature, parental reports on the sleep of their
children were also administered. We predicted that GC would
have shorter sleep duration and poorer sleep quality than TDC.
We also expected higher rates of parental sleep complaints in
the GC group compared to the TDC group. Due to the lack of
previous studies investigating sleep IIV in GC, no a priori
hypotheses were formulated, and the analyses were thus
exploratory.

METHODS

Participants
We recruited 62 GC (31 girls and 31 boys: mean age = 9.63 ±
1.71 years) through advertisements on social medias related to
giftedness. Giftedness was identified by a clinical neuropsy-
chologist based on the most research-supported and clinically
used model (3-ring conception of giftedness1). Inclusion crite-
ria included (1) a minimal total IQ score of 120; (2) parental
reports of high levels of task commitment (ie, perseverance,
hard work, endurance, and involvement in particular domains);
and (3) parental reports of high levels of creativity (ie, flexibil-
ity, fluency, originality of thought, sensitivity to stimulation,
openness to experiences, and a willingness to take risks). The
presence of a medical or psychiatric condition at the time of the
study was an exclusion criterion, as confirmed through a semi-
structured interview with parents. GC were mostly White
(67.7%), generally spoke French at home (82.3%), and most
(77.4%) had siblings.

The TDC group consisted of 62 children (31 girls and 31
boys: mean age = 9.68 ± 1.68 years) matched for age and sex
with the GC group (see Table 1). The TDC sample was drawn
from a TDC actigraphy databank. The matching procedure was
done on an individual basis, blind to children’s sleep outcomes,
ensuring that each GC had a sex-matched and age-matched
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TDC counterpart. TDC were mostly White (72.6%), generally
spoke French at home (80.6%), and almost all (93.5%) had
siblings.

Parent-completed child sleep diaries were closely examined
as part of the data analysis process and abnormalities were
investigated; when parents mentioned the presence of a sleep
disorder on the diary, or did so spontaneously, the child was
excluded from the analyses. Moreover, parents of GC com-
pleted a house questionnaire used by one of the authors (RG) at
the Sleep Clinic for screening sleep disorders. None of the GC
presented behaviors compatible with insomnia, restless legs
syndrome, obstructive sleep apnea, or circadian rhythm sleep
disorders.

Procedure
In both groups, once parent consent and child assent were
obtained, children were asked to follow their typical sleep
schedule for up to 1 week while wearing an actigraph on their
nondominant wrist. Sleep diaries were completed each night
and morning by parents to support the scoring of actigraphy
data. The diary provided information about the child’s sleep
bedtime, wake time, and any event that might have disturbed
the sleep period (eg, illness, medication, visitors at home). To
reduce potential confounds, children’s sleep in both groups was
examined during the regular academic year. Parents were also
asked to complete the short-form version of the Children’s
Sleep Habits Questionnaire to report on their child’s sleep.25 Eth-
ical approval was obtained from the Research Ethics Committees
of the CIUSSS du Nord-de-l’̂Ile-de-Montr�eal (#18–22P; GC
group) and Universit�e de Montr�eal (CERFAS-2012-13-004-D;
TDC group). All participants received financial compensation
for their involvement in this study.

Instruments
Actigraphy was recorded over 7 consecutive nights for the GC
group and 3 to 7 consecutive nights for the TDC group. More
specifically, the length of recording in the TDC varied according
to age: 3 nights of actigraphy for children aged from 6 to 7 years
old (n= 10) to maximize compliance and reduce family burden,
and 7 nights in children aged 8 years and above. Although Acebo
et al26 reported that 5 nights of actigraphy recordings can gener-
ate reliable measures, a closer inspection of their data reveals that
acceptable levels of reliability are obtained with 3 nights of
assessment. We also decided to include participants with 3 nights

of actigraphy in line with prior actigraphy research with young
children.27

Actigraphy

Actigraphy consists of a small wireless watch-like device and
evaluates sleep noninvasively from motor activity through an
accelerometer that continuously records child movements. Based
on the premise that sleep is accompanied by minimal physical
activity, motor data are converted into estimates of sleep (below a
predetermined activity threshold) and wake (above a predeter-
mined activity threshold) periods (see Meltzer et al28 for more
details on how sleep/wake cycles are estimated from activity data).

Two models of actigraphs, both manufactured by Philips
Respironics, were used: the Actiwatch-64 (GC group) and the
Actiwatch-2 (TDC group). A Respironics report showed that
these 2 actigraph models can be used interchangeably to compute
sleep statistics when used with the Actiware software algo-
rithms.29 Both models show satisfactory concordance with poly-
somnography in school-age children.28 Actigraphy data was
computed into 30-second epochs. Trained graduate research
assistants scored all actigraphy data using the manufacturer’s
scoring algorithm set at the low sensitivity threshold (80 activity
counts per epoch). This sensitivity threshold shows satisfactory
sensitivity and accuracy when compared to polysomnographic
data and higher specificity than the medium and high thresh-
olds.30 In addition, the low threshold is well suited to account for
children’s enhanced motor activity during sleep.31 Sleep onset
and sleep offset were defined manually by the assistants, based
on visual examination of the actogram guided by the bed and rise
times indicated on the sleep diary. Each actogram was scored by
1 assistant. The assistants were aware of group membership but
blind to this study’s objectives and hypotheses.

Sleep variables were (1) sleep onset latency (time elapsed
between the parent’s indication of lights out on the sleep diary
and the actigraphy-assessed sleep onset time); (2) wake time
after sleep onset (minutes spent awake between sleep onset
time and final awakening); (3) total sleep time (time spent
sleeping between sleep onset time and final awakening); (4)
sleep efficiency (percentage of time spent asleep between sleep
onset time and the final awakening); and (5) sleep midpoint
(clock time halfway between bedtime and final awakening).
Individual means and standard deviations, as a measure of
night-to-night sleep variability,22 were separately calculated for
school nights (Sunday–Thursday nights), weekend nights (Fri-
day and Saturday nights), and the whole week of assessment.

Table 1—Sample characteristics of typically developing children and participants with giftedness.

TDC (n = 62) Gifted (n = 62) t / X2 df Pa

Age, years, mean ± SD 9.68 ± 1.68 9.63 ± 1.71 20.178 122 .886

Sex, n

Female 31 31 .000 122 1.000

Male 31 31

aResults from independent samples t-test and chi-square test. df = degrees of freedom, TDC = typically developing children.
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Social jetlag, operationalized as the difference between sleep
midpoint on weekdays and the weekend, was also computed.

Among GC, 45 children had 7 nights of valid sleep data, 10
had 6 nights, 3 had 5 nights, 2 had 4 nights and 2 had 3 nights
(M= 6.52, SD= 0.97). Among TDC, 32 children had 7 nights of
valid data, 12 had 6 nights, 7 had 5 nights and 10 had 3 nights
(M= 5.92, SD= 1.46). Participants whose actigraphy record-
ings did not include at least 2 school nights and 2 weekend
nights were excluded from the sleep IIV analyses.21,22 There-
fore, IIV analyses were performed on 55 gifted and 36 control
participants. Although groups were no longer perfectly age and
sex matched for these analyses, they remained equivalent
(P> .45), and all variables were still normally distributed.

Parental reports

Parents were asked to complete the short-form version of the
Children’s Sleep Habits Questionnaire, a 23-item questionnaire
assessing sleep behavior.25 It comprises subscales responsive to
behavioral interventions, namely bedtime resistance, sleep onset
latency, sleep duration, sleep anxiety, night awakenings, and day-
time sleepiness. The modified short-form version demonstrates
excellent psychometric properties.25 Items are rated on a 3-point
scale: “usually” (5–7 times/week =3), “sometimes” (2–4 times/
week =2), and “rarely” (0–1 time/week= 1), with total scores
ranging from 23 to 69. A total score ≥ 30 discriminates children
with and without sleep disorders with acceptable sensitivity and
specificity.25

Statistical analyses
All variables showed satisfactory variability and normal distri-
butions adequate for parametric statistical analyses. Group dif-
ferences in sample characteristics were explored using t tests
for independent samples and chi-square analyses. Independent
samples t tests were also used to compare means and IIV of
each sleep variable for school nights, weekend nights, and the
whole week of recording. Finally, the difference in sleep mid-
point between school nights and weekend nights (social jetlag)
in GC was compared to that in TDC using independent samples
t tests. The significance of alpha value was set at .05. Cohen’s d
was calculated as a measure of effect size (d=MTDC2MGC/
SDpooled), considering d= 0.2 as small, d= 0.5 as moderate, and
d= 0.8 as large effect sizes.32 Power analysis (GPower, version
3.1.9.2) revealed that to detect a medium effect (80% probabil-
ity) as significant at the .05 P level, a sample of 64 participants
in each group would have been required. Our actual sample size
(62 GC and 62 TDC) yielded a 79% probability of detecting a
medium effect size at the .05 P level.

RESULTS

Basic sleep parameters
Table 2 shows there were no significant group differences on
sleep latency for school nights, weekend nights, or for the
whole week of recording. Wake time after sleep onset was sig-
nificantly higher in the GC group compared to the TDC group
on school nights and for the whole week, with a comparable

trend (P= .054, Cohen’s d= 0.38) during weekends. Total sleep
time was not different between groups on school nights, week-
end nights, or the whole week. Sleep efficiency was lower in
the GC group compared to the TDC group for the whole week,
with a comparable trend on school nights (P= .052, Cohen’s
d= 0.36), whereas no significant differences were observed on
weekend nights. Bedtime did not differ between groups, but GC
woke up significantly later than TDC on school days, and sleep
midpoint was marginally later in GC on school nights compared
to TDC (P= .061, Cohen’s d = 0.34).

Intraindividual variability
Table 3 shows that sleep onset latency IIV in GC was larger
than in TDC on weekend nights, whereas no significant differ-
ences were observed on school nights and the whole week.
Values for wake time after sleep onset IIV were greater in GC
only on school nights and the whole week. There were no sig-
nificant group differences for total sleep time IIV, although
values were marginally higher in GC during school nights
(P= .066, Cohen’s d= 0.41). Similarly, there were no signifi-
cant group differences for sleep efficiency IIV, although values
were marginally higher in GC on school nights (P= .087,
Cohen’s d= 0.38) and for the whole week (P= .052, Cohen’s
d= 0.44). Bedtime IIV was smaller in GC than TDC during the
whole week. Wake-up time IIV was larger on school nights in
GC but was smaller on weekends, such that the total week
showed no significant differences. The sleep midpoint IIV
value was lower in GC for the whole week of recording, with
a comparable trend for weekend nights (P= .052, Cohen’s
d= 0.04). Finally, social jetlag was significantly lower in the
GC group compared to the TDC group (Figure 1).

Parental sleep reports
Compared to TDC, GC were considered by their parents as hav-
ing significantly more sleep problems. On individual scales,
GC were found to take more than 20 minutes to fall asleep sig-
nificantly more often, to have more bedtime resistance, and
more night awakenings compared to TDC. No differences were
found between groups on sleep duration, sleep anxiety, and day-
time sleepiness (Table 4).

DISCUSSION

It is increasingly proposed that GC could be a population at
high risk for sleep problems.4 The current study investigated
habitual sleep, night-to-night sleep variability, and parental
reports of sleep in GC, while considering giftedness as a multi-
dimensional condition. We hypothesized that GC would have
shorter sleep durations and poorer sleep quality than TDC. We
also predicted higher rates of parent-reported sleep problems in
the GC group compared with an age-matched and sex-matched
TDC group. The clearest finding to emanate from this study is
that GC have lower sleep efficiency, characterized by sleep
maintenance problems, and more sleep IIV than TDC. Addi-
tionally, we found GC to experience less social jetlag compared
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to TDC. As expected, GC also showed more clinically signifi-
cant sleep problems reported by parents.

Sleep quality and intraindividual variability
As previous research using subjective measures showed (eg,
Loureiro et al6), parental reports of sleep in GC revealed longer
sleep onset latencies compared to TDC. Moreover, actigraphy
data indicated that mean sleep onset latency in the GC group
extended above 30 minutes, pointing toward possible sleep ini-
tiation problems,33 whereas the mean of the TDC group did not.
One possibility is that the high level of creativity that charac-
terizes the gifted profile may explain parental reports of their
child’s difficulties to fall asleep and why GC exceed, on

average, the 30-min threshold indicative of problematic sleep
onset. Parents of GC indeed frequently report that their child
has difficulty “turning off his/her mind” to fall asleep, espe-
cially when in the midst of exciting projects. These children’s
intellectual and/or emotional overexcitability would prompt
their mind to churn for a while after they go to bed.4 Thus,
highly creative children would be at risk of developing difficul-
ties in initiating and maintaining sleep given the cognitive pro-
cessing, the level of mental activity, and the amount of time that
is allocated to planning and executing creative works. In fact,
Healey and Runco34 observed that highly creative school-age
children report more symptoms of insomnia compared to a con-
trol group. As children with giftedness are highly creative by

Table 2—Basic sleep parameters measured with actigraphy based on one week of recording in typically developing and gifted
children.

TDC
(n = 62)

Gifted
(n = 62)

t df P Cohen’s dmean ± SD mean ± SD

SOL (min)

School nights 28 ± 16 32 ± 22 21.219 117 .225 0.22

Weekendsa 27 ± 23 35 ± 25 1.688 99 .095 0.32

Total 27 ± 15 32 ± 22 1.307 117 .194 0.23

WASO (min)

School night 31.94 ± 13 39.12 ± 18 22.557 121 .012 0.46

Weekendsa 30.84 ± 12 36.52 ± 18 1.951 109 .054 0.38

Total 31.65 ± 12 39.11 ± 18 2.748 121 .007 0.50

TST (min)

School nights 523.47 ± 34 523.54 ± 35 20.012 121 .991 0.00

Weekendsa 520.62 ± 52 515.83 ± 50 20.496 109 .621 0.09

Total 523.34 ± 32 523.59 ± 34 0.042 121 .966 0.01

SE (%)

School nights 93.87 ± 2 92.92 ± 3 1.966 121 .052 0.36

Weekends1 94.06 ± 2 93.23 ± 3 21.623 109 .107 0.32

Total 93.92 ± 2 92.92 ± 3 22.149 121 .034 0.39

Bedtime (hh:mm ± min)

School nights 21:04 ± 35 21:15 ± 62 21.294 122 .198 0.23

Weekendsa 21:56 ± 59 21:46 ± 66 0.826 110 .411 0.25

Total 21:15 ± 37 21:26 ± 62 20.054 122 .957 0.01

Wake-up time (hh:mm ± min)

School nights 6:22 ± 30 6:41 ± 56 22.285 122 .024 0.42

Weekendsa 7:10 ± 53 7:02 ± 73 0.713 110 .477 0.14

Total 6:33 ± 29 6:41 ± 56 20.972 122 .333 0.14

MP (hh:mm ± min)

School nights 01:43 ± 29 01:58 ± 56 21.895 122 .061 0.34

Weekendsa 02:33 ± 50 02:24 ± 67 20.763 110 .447 0.15

Total 1:54 ± 29 1:58 ± 56 0.503 122 .616 0.09

The table shows mean ± SD results from independent samples t-tests and Cohen’s d as a measure of effect size. aWeekend actigraphy data were missing for
10 participants in the typically developing group and 2 participants in the gifted group, leaving 52 control and 60 gifted participants for these analyses. df =
degrees of freedom, MP = midpoint, ie, halfway between bedtime and final awakening, SE = sleep efficiency, SOL = sleep onset latency, TDC = typically
developing children, TST = total sleep time, WASO = wake after sleep onset.
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definition according to the 3-ring conception of giftedness,1

creativity may account for the bedtime resistance and difficulty
initiating sleep observed among GC.

Whereas the average time it takes GC to fall asleep could be
clinically meaningful, actigraphy data indicated no significant
differences between groups for sleep onset latency (although
the observed difference was in the same direction, with a small
effect size). One should bear in mind that GC frequently play
quietly (reading, homework completion, game playing) before
bedtime.4 States of quiet wakefulness are threats to the reliabil-
ity of actigraphic measures of sleep latency.35 This might
explain why actigraphy data failed to reveal group differences

on sleep onset latency while parental reports did. A more accu-
rate estimation of sleep onset latency could require at least
14 days of monitoring.36

In line with past findings, parental reports and actigraphy
revealed poorer sleep quality, characterized by more wake time
after sleep onset, in GC compared to TDC. While the means of
wake time after sleep onset for both groups fell below the cut-
off of 41min indicative of a sleep maintenance problem,33 GC
were found to have significantly more wake time after sleep
onset compared to TDC. A novel corroborative finding of the
present study was that GC showed more variability in wake
time after sleep onset compared to TDC. One possible

Table 3—Intraindividual variability and social jetlag measured with actigraphy based on 1 week of recording in typically developing and
gifted children.

TDC
(n = 36)a

Gifted
(n = 55)a

t df P Cohen’s dmean ± SD mean ± SD

SOL (min)

School nights 12 ± 10 14 ± 11 21.062 84 .291 0.00

Weekendsa 9 ± 7 16 ± 14 22.353 63 .022 0.63

Total 14 ± 8 16 ± 10 21.010 84 .315 0.27

WASO (min)

School nights 6 ± 3 8 ± 4 22.156 88 .034 0.47

Weekendsa 7 ± 4 9 ± 7 21.212 88 .229 0.28

Total 7 ± 3 9 ± 5 22.565 88 .012 0.59

TST (min)

School nights 24 ± 11 28 ± 12 21.860 88 .066 0.41

Weekendsa 42 ± 36 37 ± 27 0.751 88 .454 0.16

Total 34 ± 14 34 ± 12 20.082 88 .935 0.02

SE (%)

School nights 1.04 ± 0.6 1.28 ± 0.7 21.729 88 .087 0.38

Weekendsa 1.23 ± 0.8 1.29 ± 1.1 20.316 88 .753 0.07

Total 1.16 ± 0.5 1.42 ± 0.7 21.967 88 .052 0.44

Bedtime (min)

School nights 22 ± 12 20 ± 11 0.906 89 .367 0.21

Weekendsa 33 ± 29 29 ± 27 0.682 89 .497 0.15

Total 38 ± 17 31 ± 13 2.209 89 .030 0.48

Wake-up time (min)

School nights 16 ± 10 24 ± 14 22.815 89 .006 0.64

Weekendsa 34 ± 28 23 ± 18 2.279 89 .025 0.46

Total 35 ± 20 30 ± 16 1.271 89 .207 0.27

MP (min)

School nights 17 ± 10 17 ± 11 20.030 89 .291 0.00

Weekendsa 26 ± 22 19 ± 15 1.971 89 .052 0.42

Total 33 ± 16 24 ± 13 2.998 89 .004 0.63

Social jetlag (min) 55 ± 40 33 ± 29 3.343 110 .001 0.62

The table shows mean ± SD results from independent samples t-tests and Cohen’s d as a measure of effect size. aParticipants whose actigraphy data did not
include at least 2 school nights and 2 weekend nights were excluded of the intraindividual variability analyses, leaving 36 control and 55 gifted participants for
these analyses. df = degrees of freedom, MP = midpoint, ie, halfway between bedtime and final awakening, SE = sleep efficiency, SOL = sleep onset latency,
TDC = typically developing children, TST = total sleep time, WASO = wake after sleep onset.
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explanation for lower and more variable sleep efficiency in GC
is their higher levels of sensitivity to the environment. Indeed, it
is generally accepted that GC react overly to stimuli because
their intellectual precocity allows them to be more aware as
well as to understand and perceive events more sharply than
TDC.4 However, the asynchrony between their intellectual and
emotional development prevents GC from appropriately regulat-
ing their heightened emotional arousal.2 Because they are more
easily distracted and havemore difficulty disengaging from inter-
nal (eg, thoughts) and external (eg, darkness, noise) stimuli, chil-
dren with higher emotional sensitivity may be especially prone to
sleep fragmentation and inconsistent sleep patterns.37,38 There-
fore, the emotional reactivity of GC may interfere with their
sleep.

Interestingly, nocturnal awakenings were longer and more
variable among GC compared to TDC according to actigraphy
data and more so on school nights. It may be that GC experience
greater stress on school nights due to school challenges specific
to the gifted population, such as social fears (feeling less

socially skilled than their peers), “maladaptive” perfectionism,
underinvestment of teachers who neglect the special needs of
GC, or stereotypes and stigma associated with giftedness.39

Greater stress on school nights may also potentiate the occur-
rence of other problematic behaviors,40 which may make it
more difficult for parents of GC to enforce a regular sleep rou-
tine, resulting in more sleep IIV and worse sleep quality on
school nights.

Sleep duration
Based on parental assessments of sleep, some studies have sug-
gested that GC need less sleep than TDC (eg, Silverman and
Kearney10), whereas others have not.41 In the current sample,
parental reports and objective assessment of sleep revealed very
similar sleep duration in children with and without giftedness.
Differences in the literature could likely be explained by sam-
pling bias. Studies that have found shorter sleep duration in GC
tend to report on samples of children with a measured IQ of 160

Table 4—Parental sleep reports (SF-CSHQ) in typically developing children and participants with giftedness.

TDC
(n = 52)

Gifted
(n = 60)

t df P Cohen’s dmean ± SD mean ± SD

Bedtime resistance 6.22 ± 1.86 7.37 ± 2.31 22.833 108 .006 0.43

Sleep onset latency 1.31 ± 0.64 1.73 ± 0.82 23.021 110 .003 0.57

Sleep duration 3.81 ± 1.24 3.75 ± 1.23 0.247 110 .805 0.05

Sleep anxiety 5.18 ± 1.63 5.33 ± 1.84 20.471 109 .638 0.09

Night awakenings 3.52 ± 0.85 3.95 ± 1.40 21.935 110 .048 0.37

Daytime sleepiness 9.72 ± 2.32 9.63 ± 2.19 0.201 108 .841 0.04

Total 27.17 ± 5.22 29.55 ± 6.12 22.144 106 .034 0.42

The table shows mean ± SD, results from independent samples t-tests and Cohen’s d as a measure of effect size. df = degrees of freedom, SF-CSHQ = short-
form version of the Children’s Sleep Habit Questionnaire, TDC = typically developing children.

Figure 1—Habitual sleep and social jetlag measured with actigraphy based on 1 week of sleep recording in typically
developing and gifted children.

Weekend actigraphy data were missing for 10 participants in the control group and two participants in the gifted group, leaving 52 control and 60 gifted participants
for the weekend sleep pattern analyses.
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and above. This can introduce significant bias in findings and
reduce the generalizability of findings to the broader population
of GC. Although more research is needed with objective assess-
ments of sleep among GC as now defined,1 the current results
suggest that mean duration may not be a key aspect of sleep that
differentiates GC and TDC.

Sleep timing
We found GC to experience less social jetlag compared to
TDC. At first glance, this result appears to suggest a better
match between GC’s biological clock and morning school sche-
dules, which would be consistent with previous studies investi-
gating diurnal preference in GC. Demirhan et al42 showed, for
example, that children with a high IQ (≥ 130) were more
morning-oriented compared to TDC (IQ < 130), meaning that
they prefer early rising and become sleepy earlier in the evening
than TDC. Similarly, Arbabi and colleagues43 found that intelli-
gence was positively related to morningness orientation and
that a morning-oriented type was associated with earlier mid-
point of sleep and less social jetlag. However, our results
revealed that, in fact, GC woke up significantly later than TDC
on school mornings, although bedtime and sleep onset latency
did not differ significantly from TDC. Furthermore, GC had
more wake time after sleep onset and a trend toward a later
sleep midpoint. Apart from the fact that such discrepancies in
findings across studies may point toward differences between
children with multidimensional giftedness and those with unidi-
mensional high intelligence, several possibilities need to be
investigated to explain this unexpected sleep timing pattern.
One possibility is the impact of being involved in multiple com-
petitions, clubs, or other activities such as sports, theater, art
classes, and music lessons.44,45 Anecdotally, we observed this
high participation rate in out-of-school and extracurricular
school activities in the GC of the current sample, and it was dif-
ficult to coordinate data collection with families due to the mul-
tiple constraints of their child’s busy schedule. Activities and
competition schedules are prone to induce nocturnal awaken-
ings and variability in sleep schedules,46–48 and busy schedules
could explain why GC struggle with sleep maintenance and
consistency. It is also possible that special schools attended by
some GC may have later start times on certain days. Also, the
parents of GC might let them sleep in until the last minute on
some school mornings (but not all; GC had larger wake-up time
IIV on school days) so as to compensate for their high (and vari-
able) levels of nocturnal awakenings. However, these hypothe-
ses are admittedly speculative, and we offer them in the spirit of
generating further investigations in this relatively new domain
of research.

Strengths and limitations
To our knowledge, this is the first study to compare the sleep of
GC and TDC using an objective sleep measure and a multidi-
mensional approach to identify giftedness rather than the unidi-
mensional IQ approach. Moreover, GC were compared to
age-matched and sex-matched controls, which rules out several
potential confounds and increases statistical power. Also, the

size of the sample was relatively large by the standards of the
field of giftedness.

Some methodological limitations must also be considered.
First, the lack of information on some sociodemographic factors
(ie, family socioeconomic status) and children’s sleep environ-
ment (ie, shared bedroom) calls for careful interpretation of the
results. Second, as giftedness had already been identified by a
clinical neuropsychologist, parents’ perception of their child’s
sleep was possibly biased, which reaffirms the importance of
objective measures of sleep. Third, the short-form version of
the Children’s Sleep Habits Questionnaire is a well-validated
measure that reflects common clinical symptoms of sleep diffi-
culties, but it does not generate diagnoses of sleep disorders,
and neither does actigraphy. Moreover, as actigraphic data were
scored manually, possible bias by the actogram analysts cannot
be ruled out. Future research should assess sleep using poly-
somnography to provide detailed information on sleep architec-
ture and reveal sleep disorders that can be identified only with
this technology. In addition, polysomnography would help
determine the potential clinical implications of the present
results and specific clinical recommendations. Finally, the
cross-sectional design did not allow for examination of the lon-
gitudinal course of sleep/wake patterns in GC. As multiple
dynamic factors influence sleep, such as developmental transi-
tions, home environment, parenting styles, or puberty, future
longitudinal studies would provide worthwhile information on
the course of GC’s sleep patterns and associated risk and pro-
tective factors.

CONCLUSIONS

The current study found that sleep maintenance and stability are
key assessment items to understand the sleep of children with
giftedness. Small group differences on sleep as those found
here have been shown to be associated with academic perfor-
mance, daytime sleepiness, emotional lability, and impulsive
behaviors in school-age children.49,50 Because small sleep
changes can have profound impacts on school-age children, we
suggest that researchers and clinicians assess beyond exclu-
sively classic sleep variables, such as average sleep duration,
which mask nocturnal awakenings and night-to-night variabil-
ity. While there is growing evidence that greater sleep variabil-
ity is associated with poorer physical and emotional health,21

studies have yet to examine these associations in children with
giftedness specifically. Overall, there is a need for research
focused on both predictors and consequences of sleep patterns and
sleep variability in GC. Our interpretation of the present findings
leaned toward a psychological standpoint, but neurophysiological
data, including polysomnography and electroencephalogram,
could surely provide additional, pertinent elements to further our
understanding of sleep patterns in children with giftedness.

ABBREVIATIONS

GC, gifted children
IIV, intraindividual variability
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IQ, intelligence quotient
TDC, typically developing children
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