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Abstract This cross-sectional case–control study com-

pared sleep problems in consecutively referred children

aged 7–13 years meeting DSM-IV criteria for anxiety

disorder, attention deficit/hyperactivity disorder (ADHD),

comorbid anxiety disorder and ADHD, and a group of

control children of similar age and gender. Diagnoses were

assessed with the Kiddie-SADS PL interview, parent form,

and the sleep problems with a standardized sleep ques-

tionnaire, the Children’s Sleep Habits Questionnaire

(CSHQ), as reported by the mother. A total of 141 children

were included (anxiety disorder (n = 41), ADHD (n = 39),

comorbid condition (n = 25), controls (n = 36)). Children

in the clinical groups had more sleep problems than con-

trols. Children with anxiety disorders and children with

comorbid condition were reported to have more sleep

problems than children with ADHD alone. Night waking

was associated with comorbid anxiety disorder and ADHD.

Bedtime resistance was associated with anxiety disorder,

while daytime sleepiness affected all clinical groups.

Clinical management of children with ADHD and anxiety

disorders needs to include assessment of sleep problems.

Keywords Sleep � Anxiety disorders � ADHD �
Comorbidity � Child

Introduction

Insufficient sleep is associated with behavioral, cognitive

and emotional problems as well as difficulties in academic

and social function [1–3], and sleep problems in childhood

predict later psychopathology [4, 5]. Sleep problems are

common in children referred to psychiatric services, with

rates varying from 25 to 90% [6–8].

Anxiety disorders and ADHD are highly prevalent psy-

chiatric conditions in child populations, and both are asso-

ciated with sleep problems [9–11]. However, few studies

have compared sleep problems between children with these

diagnoses. Knowledge of the relative frequency and specific

types of sleep problems in clinical populations is important

for both clinical and research purposes, such as the devel-

opment and implementation of efficient interventions.

With regard to anxiety disorders, studies on sleep prob-

lems in children are scarce. Prevalence rates as high as 88%

have been reported, and the most common sleep problems

reported were insomnia, (including bedtime resistance and

delayed sleep onset), reluctance to sleep alone, nightmares

and being overtired [12]. Furthermore, getting less sleep,

higher occurrence of night waking, parasomnias, restless

sleep and snoring have also been described [12–14].

Unfortunately, studies on sleep problems in children with

anxiety disorders differ in methodological aspects such as

the use of controls, use of assessment instruments, sleep

variables included, control for comorbidity and inclusion of

medicated children.

Far more studies have focused on the prevalence and

type of sleep problems in children with ADHD. Prevalence
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rates in clinical samples vary from 25 to 50%, a two- to

threefold higher prevalence than in healthy controls [8]. A

higher occurrence of bedtime resistance, sleep onset

latency, night waking, unsettled sleep, difficulties with

morning awakening and daytime sleepiness were reported

in ADHD children compared with controls [15, 16].

Comorbidity and ADHD subtype influenced associa-

tions between sleep problems and ADHD. Comorbid anx-

iety increased total sleep problem score, with a higher

occurrence of a range of sleep problem types [17, 18]. The

role of comorbid oppositional defiant disorder (ODD) is not

clear. Some studies have reported that sleep onset diffi-

culties, bedtime resistance and difficulties getting up to be

partly attributable to comorbid ODD [19], while others did

not find this [20]. Children with the combined, but not the

inattentive subtype of ADHD, were reported to have higher

occurrence of overall sleep problems in some studies [17,

19]. Other studies reported no difference in overall sleep

problems, but found snoring, parasomnias and circadian

rhythm disorder to be related to the combined, but not the

inattentive, subtype [21, 22].

Previous studies reporting on the relative frequency and

type of sleep problems in children with ADHD, anxiety

disorders or comorbid condition have methodological

limitations, as structured interviews for diagnostic assess-

ment or standardized sleep instruments have not been used.

One study compared sleep problems in various childhood

conditions including anxiety/depression and ADHD, and

found no significant difference in the total number of sleep

problems between children with anxiety/depression and

children with ADHD. Children with anxiety/depression

had more daytime sleepiness and also slept more than

ADHD children [23]. Another study compared children

with ADHD, mood/anxiety disorders, a combined group

with mood/anxiety disorder and ADHD, and controls. No

total sleep problem score was reported. Children with

ADHD had more bedtime struggles and leg jerks than

children with mood/anxiety disorder. Nocturnal awaken-

ings were associated with mood/anxiety disorder. The

majority of children received psychopharmacological

treatment [14].

The aim of this study was to compare sleep problems in

the referred children diagnosed with an anxiety disorder,

ADHD, comorbid anxiety disorder and ADHD, and non-

referred controls. We wanted to compare both the relative

frequency and type of mother-reported sleep problems, and

to answer the following questions: (1) Do the children with

anxiety disorders or ADHD have higher occurrence of

sleep problems than non-referred children? We hypothe-

sized that clinical groups would have higher rates of overall

sleep problems than controls. (2) Are there any differences

between the clinical groups regarding occurrence of sleep

problems? Assuming the prevalence of sleep problems to

be higher in children with comorbid conditions, we

hypothesized the comorbid condition to have the higher

occurrence. (3) Are there specific types of sleep problems

associated with either anxiety disorders, ADHD or anxiety

disorders and ADHD? Based on previous findings we

hypothesized that daytime sleepiness and night waking

would be associated with anxiety disorders, bedtime

resistance would be associated with ADHD, while sleep

onset delay would be associated with all three clinical

groups.

Finally, we wanted to explore the association of sleep

problems with anxiety disorders or ADHD, controlling for

comorbid conditions including ODD/conduct disorder

(CD), and ADHD subtypes.

Methods

Sample

A total of 141 children participated: 105 children consec-

utively referred to two psychiatric outpatient clinics in

eastern Norway, one in the capital of Oslo and one in the

neighbor city of Lillestrom. Controls were recruited from

nearby schools. The participants were classified into one of

four groups:

• children with anxiety disorder, no ADHD, n = 41

(ANX);

• children with ADHD, but no lifetime threshold or

subthreshold anxiety disorder, n = 39 (ADHD);

• children with both anxiety disorder and ADHD, n = 25,

(ANX ? ADHD);

• non-referred children with no anxiety disorder or

ADHD, n = 36 (CTRL).

All children were medication free and did not receive

any treatment for their sleep problems at the time of

assessment. Table 1 shows demographics and details on

comorbidity.

The types of anxiety disorders in the ANX and

ANX ? ADHD groups (n = 66) were: separation anxiety

disorder, 27 (41.0%); specific phobia, 20 (30.3%); social

anxiety disorder, 19 (28.8%); generalized anxiety disorder,

8 (12.1%); agoraphobia, 3 (4.5%); panic disorder, 2 (3.0%)

and obsessive compulsive disorder (OCD), 14 (21.2%).

The ADHD subtypes in the ADHD and ANX ? ADHD

groups (n = 64) were:

ADHD predominantly inattentive type (ADHD IA):

n = 29 (45.3%); ADHD combined type (ADHD C):

n = 32 (50.0%); and ADHD hyperactive/impulsive type

(ADHD HI): n = 3 (4.7%). The distribution of ADHD

subtypes did not differ significantly between the ADHD

and the ANX ? ADHD groups (v2 = 1.41, df = 2,
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Fisher’s exact p = 0.576). Children with ADHD C and

ADHD HI subtype were analyzed together, due to the small

number of children with ADHD HI subtype.

Procedure

Parents of children aged 7–13 years consecutively referred

to the outpatient clinics between September 2007 and

February 2009 were interviewed with the Kiddie-SADS

PL. Families were asked to participate if the child’s

symptoms fulfilled criteria for any anxiety disorder or

ADHD or comorbid condition, provided none of the

exclusion criteria applied.

The parents of 421 children were interviewed, and 407

gave consent for the information from the interview to be

used. Of these, 271 (66.6%) described symptoms fulfilling

criteria for either anxiety disorder, ADHD or both anxiety

disorder and ADHD. A total of 84 (31.0%) children were

excluded from participation for the following reasons: met

criteria for Asperger’s disorder (n = 12), biological mother

not available/did not speak Norwegian (n = 35), IQ \ 70

(n = 9, of these, two children were first included but later

excluded based on results of the Wechsler Abbreviated

Scale of Intelligence, WASI), had known neurological

disease (n = 4, information from parents and referral

papers), given medication for ADHD (n = 16), had ADHD

and subthreshold or lifetime anxiety disorder (n = 8). Of

the 187 eligible families, 107 gave written consent. Two

children were later excluded due to missing questionnaires,

leaving a total of 105 (56.1%).

The group of eligible children included did not differ from

eligible children not included in mean age, mean score on the

Children’s Global Assessment Scale (CGAS), gender ratio,

any anxiety disorder, ADHD, comorbid anxiety and ADHD,

comorbid affective disorder, comorbid ODD/CD, comorbid

enuresis/encopresis or comorbid tics/Tourette’s disorder.

Assessments were conducted at one of the two outpa-

tient clinics. The mother completed the questionnaires

while the child was tested in an adjacent room. WASI [24]

was used to establish the IQ level. A letter was sent to the

child’s main teacher with questionnaires on behavioral and

emotional problems.

To increase the validity of ADHD subtyping, a combi-

nation of parent and teacher information was used. A

symptom was scored as present if either a score of 3

(definite) in the Kiddie-SADS PL or 3 (very often) in the

Table 1 Descriptive characteristics and details on comorbidity of children with anxiety disorder (ANX), ADHD, anxiety disorder and ADHD

(ANX ? ADHD) and non-referred controls (CTRL)

ANX

(n = 41)

ADHD

(n = 39)

ANX ? ADHD

(n = 25)

CTRL

(n = 36)

p

Age mean (SD) 10.9 (2.0) 9.8 (1.6) 10.1 (1.9) 10.7 (2.3) 0.062a

Gender, n (%)

Girls 14 (34.1) 9 (23.1) 13 (52.0) 15 (41.7) 0.104b

Parent education, n (%)

Mother (n = 141) [12 years 20 (48.8) 26 (66.7) 12 (48.0) 21 (58.3)

B12 years 21 (51.2) 13 (33.3) 13 (52.0) 15 (41.7) 0.334b

Father (n = 133) [12 years 13 (36.1) 19 (50.0) 9 (37.5) 21 (60.0)

B12 years 23 (63.9) 19 (50.0) 15 (62.5) 14 (40.0) 0.165b

Family structure, n (%)

Living with both biological parents 25 (61.0) 20 (51.3) 14 (56.0) 26 (72.2)

Other 16 (39.0) 19 (48.7) 11 (44.0) 10 (27.8) 0.300b

CGAS

Mean (range) 51.3 (40–65) 52.6 (41–63) 49.9 (41–60) 89.0 (72–97) \0.001a*

Comorbidity, n (%)

Affective disorders 5 (12.2) 4 (10.3) 2 (8.0) 0 0.923c

ODD/CD 6 (14.6) 11 (28.2) 7 (28.0) 0 0.280b

Enuresis/encopresis 3 (7.3) 7 (17.9) 2 (8.0) 0 0.361c

Tics/Tourette’s disorder 7 (17.1) 9 (23.1) 5 (20.0) 1 (2.8) 0.823b

* Clinical groups different from controls
a ANOVA
b Chi-square
c Exact test
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teacher version of the Disruptive Behavior Rating Scale

was given.

A total of 36 non-referred children were recruited from

schools in the same catchment area and underwent the

same assessments and diagnostic procedures as the clinical

groups. Exclusion criteria were the presence of any anxiety

disorder or ADHD.

The study was approved by the Regional Committee for

Medical Research Ethics and the Norwegian Data Inspec-

torate. The study was performed in accordance with the

ethical standards of the Declaration of Helsinki.

Instruments

The Kiddie-SADS PL is a semi-structured interview that

provides DSM-IV Axis I child psychiatric (present and

lifetime) diagnoses [25]. Interrater reliability in terms of

kappa was 0.88 for any anxiety disorder and 0.90 for

ADHD, based on recorded audiotapes from 39 randomly

selected interviews. Whenever there was any doubt on the

diagnostic status after the interview, consensus was

obtained after discussion in the research group.

The CGAS represents an assessment of the child’s

overall severity of disturbance with scores ranging from 1

(lowest functioning) to 100 (excellent functioning) [26].

The Disruptive Behavior Rating Scale, Teacher Form

(ADHD items) contains the 18 items corresponding to the

DSM-IV symptoms of ADHD, rated on a four-point scale

(0 = never, 1 = sometimes, 2 = often and 3 = very often)

[27]. High internal reliability values have been demon-

strated [28]. In our material, internal reliability was 0.94 and

0.92 for the inattentive and the hyperactive/impulsive sub-

scales, respectively.

The CSHQ is a 1-week recall parental questionnaire

developed as a screening instrument for children aged

4–12 years. Parents rate the occurrence of 33 sleep habits

or sleep problems as occurring ‘‘usually’’ (5–7 times/

week), ‘‘sometimes’’ (2–4 times/week) or ‘‘rarely’’ (0–1

times/week) in the most recent typical week. In addition,

parents are asked to give information on bedtime schedules

and estimated nightly sleep time. The questionnaire pro-

vides a total score and eight subscale scores: Bedtime

Resistance, Sleep Onset Delay, Sleep Duration, Sleep

Anxiety, Night Wakings, Parasomnias, Sleep Disordered

Breathing and Daytime Sleepiness. The first five subscales

reflect symptoms associated with common dyssomnias of

childhood, while the Parasomnia and Sleep Disordered

Breathing subscales represent separate sleep disorders. The

subscale of Daytime Sleepiness does not map onto specific

sleep disorder symptoms, but is considered the daytime

consequence of disordered sleep. The higher the score, the

more do sleep problems occur. Acceptable test–retest

reliability and validity have been reported. A total score

above 41 yielded adequate sensitivity (0.80) and specificity

(0.72) in differentiating between children with and without

clinical sleep disturbances [29].

The total score and the subscales of Bedtime Resistance,

Sleep Duration, Sleep Anxiety and Daytime Sleepiness

showed good reliability, while the Night Wakings and

Parasomnias subscales had moderate reliability and the

Sleep Disordered Breathing subscale had low reliability

(Table 2). The questionnaire was translated into Norwegian

Table 2 The child sleep habits questionnaire, subscale descriptions

No. of items Cronbach’s a Description

Bedtime resistance 6 0.77 The child does not go to bed at the same time, falls asleep in another’s bed,

needs parents in room to sleep, struggles at bedtime, afraid of sleeping

alone

Sleep onset delay 1 Defined as 20 min or more before falling asleep

Sleep duration 3 0.79 The child sleeps too little, not the right amount or not the same amount each

day

Sleep anxiety 4 0.74 The child needs parents in the room to sleep, afraid of sleeping alone or in the

dark, trouble sleeping away from home

Night wakings 3 0.68 The child moves to someone else’s bed during the night, frequency in night

waking

Parasomnias 7 0.58 Frequency in bed wetting, sleep talking, restless sleep, and moving a lot,

sleep walking, bruxism, awakens screaming, awakens alarmed by scary

dream

Sleep disordered breathing 3 0.26 Frequency of snoring, sleep apnea, snorting/gasping during sleep

Daytime sleepiness 8 0.77 The child wakes up by self or with help from others, is in a negative mood on

awakening, has difficulties getting up in the morning, takes a long time to

be alert, seems tired, is very tired or falls asleep when watching TV or

riding in a car. (The last two questions are scored on a 0–2 scale)
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by the University of Bergen and has been used with per-

mission from the original author.

Statistics

The Statistical Package for Social Sciences for Windows

(SPSS) Version 15.0 was used for all data analyses. Chi-

square and Fisher’s exact tests were used to examine

differences between groups for categorical data. For contin-

uous data, independent sample t tests, one-way ANOVA with

post hoc comparison (Bonferroni) or non- parametric test

(Kruskal–Wallis with post hoc Mann–Whitney U tests and

Bonferroni correction) were conducted. Bonferroni correc-

tions were made for post hoc analysis comparing between-

group differences. Effect sizes for group differences were

estimated by dividing the z-score by HN. Statistical sig-

nificance was set at p \ 0.05. Associations between the total

CSHQ score, demographic characteristics and comorbidity

were explored using simple linear regressions, and a hier-

archical linear regression analysis of the effects of signifi-

cant associations, age and belonging to one of the patient

groups was then calculated.

Three questionnaires had a total of five missing values.

They were replaced by the median score of the corre-

sponding subscale. Information on estimated sleep time was

missing in 11 questionnaires. Thus, analysis on estimated

sleep time was completed for 130 children.

Results

Total sleep problems in clinical groups

Table 3 shows the median total CSHQ and subscale scores

in the three clinical groups (ANX, ADHD, ANX ?

ADHD) and non-referred controls (CTRL), and between-

group differences with effect sizes.

All clinical groups had significantly higher total CSHQ

score than non-referred controls, with high effect size for

the difference between the ANX and CTRL, and the

ANX ? ADHD and CTRL. Children with an anxiety dis-

order (ANX and ANX ? ADHD) had the highest total

CSHQ score, while children with ADHD without comorbid

anxiety disorder had significantly higher scores than con-

trols, but significantly lower scores than both the ANX and

ANX ? ADHD groups. No significant difference in the

total CSHQ score was found between the ANX and

ANX ? ADHD groups.

To avoid overlap between anxiety symptoms and sleep

problems, we omitted eight items corresponding to symp-

toms of either separation anxiety or specific phobia, and

reran the analysis with this new total score. The difference

in total score between the groups was still significant

(H = 38.82, df = 3, p = 0.001). Post hoc analysis revealed

significant differences between each clinical group and the

control group (ANX: U = 208.50, z = -5.42, p \ 0.001;

ADHD: U = 386.00, z = -3.36, p = 0.001; ANX ?

ADHD: U = 121.00, z = -4.84, p \ 0.001), and between

the ANX ? ADHD and ADHD groups (U = 290.00,

z = -2.72, p = 0.006), but not between the ANX and

ADHD groups.

There were significantly more children with Social

Anxiety Disorder in the ANX group compared to the

ANX ? ADHD group (ANX: n = 16, ANX ? ADHD:

n = 3, v2 = 5.53, p = 0.019), but no other significant

difference in distribution of anxiety disorders. However, in

the ANX and ANX ? ADHD groups combined, the total

sleep problem score or subscale scores did not differ

between children with and children without Social Anxiety

Disorder.

Children with anxiety disorders (ANX and ANX ?

ADHD) were more likely to have total sleep problem

scores in a clinical range (total CSHQ score above 41) than

both ADHD alone (ANX and ANX ? ADHD (n = 54,

81.8%), ADHD (n = 21, 53.8%), v2 = 9.40, df = 1,

OR = 3.86, p = 0.002) and the controls (ANX and

ANX ? ADHD (n = 54, 81.8%), CTRL (n = 9, 25.0%),

v2 = 31.84, df = 1, OR = 13.50, p \ 0.001), while chil-

dren with ADHD were more likely than controls to score in

a clinical range (ADHD (n = 21, 53.8%, CTRL (n = 9,

25.0%), v2 = 6.49, df = 1, OR = 3.50, p = 0.011). No

significant difference was found between the ANX and the

ANX ? ADHD groups.

Types of sleep problems in clinical groups

The Daytime Sleepiness subscale yielded higher scores for

any clinical group than for controls, without any significant

difference between the clinical groups. The effect sizes for

the ANX and the ANX ? ADHD groups compared to

controls were both high (Table 3).

There were five significant differences between clinical

groups relating to various types of sleep problems: more

Bedtime Resistance was reported for ANX children

than ADHD children, ANX and ANX ? ADHD children

showed more Sleep Anxiety than ADHD children, and

ANX ? ADHD children had more Night Wakings than

ADHD or ANX children. The effect size for ANX ?

ADHD compared to ADHD on the Sleep Anxiety subscale

was high and the other between-group differences were of

moderate effect size. Other than for Night Wakings, there

were no significant differences on subscale level between

the ANX and the ANX ? ADHD groups (Table 3).

The sleep problem Sleep Onset Delay was present in a

higher proportion in children with ANX or ANX ? ADHD

compared to controls (ANX = 26, CTRL = 8, v2 = 13.19,
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df = 1, OR = 6.07, p \ 0.001; ANX ? ADHD = 15,

CTRL = 8, v2 = 8.97, OR = 5.25, df = 1, p = 0.003),

but not compared to children with ADHD (ADHD = 17, v2

vs ANX = 3.16, df = 1, p = 0.075; v2 vs ANX ?

ADHD = 1.64, df = 1, p = 0.200). More children with

ADHD than controls had Sleep Onset Delay; the difference

bordered on significance and did not exist after Bonferroni

correction (ADHD = 17, CTRL = 8, v2 = 3.85, OR =

2.70, p = 0.050). The Sleep Onset Delay subscale contains

only one item, so this variable was dichotomized by

defining sleep onset delay (not falling asleep within 20 min)

as present if scored as occurring ‘‘sometimes’’ or ‘‘usually’’.

The ADHD group scored significantly higher than

controls on the subscale Sleep Disordered Breathing, in

contrast to the other clinical groups (Table 3). Because this

subscale had the lowest internal consistency, we analyzed

at the item level: snoring was reported to occur sometimes

or often in 12 (30.8%) children with ADHD, five (12.2%)

in the ANX group, 4 (16.0%) in the ANX ? ADHD group

and 2 (5.6%) in the control group. Only the difference

Table 3 The Children’s Sleep Habit Questionnaire (CSHQ): median, range and significant between-group comparisons of total CSHQ score on

seven of eight subscales

ANX

(n = 41)

ADHD

(n = 39)

ANX ? ADHD

(n = 25)

CTRL

(n = 36)

Ha Post hocb p Effect size

Total CSHQ score 47 (38–71) 42 (32–61) 53 (34–72) 37 (32–48) 49.64 ANX > CTRL <0.001 0.67

ADHD > CTRL <0.001 0.41

ANX 1 ADHD > CTRL <0.001 0.66

ANX > ADHD 0.001 0.37

ANX 1 ADHD > ADHD <0.001 0.45

Bedtime resistance 8 (6–17) 6 (6–12) 9 (6–15) 6 (6–14) 20.43 ANX > CTRL <0.001 0.43

ANX 1 ADHD > CTRL 0.003 0.38

ANX > ADHD 0.002 0.35

ANX ? ADHD [ ADHD 0.009 0.33

Sleep duration 4 (3–8) 3 (3–8) 5 (3–8) 3 (3–7) 17.23 ANX > CTRL <0.001 0.40

ANX 1 ADHD > CTRL 0.001 0.42

ANX [ ADHD 0.028 0.24

ANX ? ADHD [ ADHD 0.026 0.28

Sleep anxiety 6 (4–12) 5 (4–11) 7 (4–11) 4 (4–7) 43.08 ANX > CTRL <0.001 0.55

ADHD [ CTRL 0.020 0.27

ANX 1 ADHD > CTRL <0.001 0.70

ANX > ADHD 0.001 0.38

ANX 1 ADHD > ADHD <0.001 0.55

Night wakings 3 (3–7) 3 (3–7) 4 (3–8) 3 (3–5) 18.54 ANX 1 ADHD > CTRL <0.001 0.52

ANX 1 ADHD > ADHD 0.006 0.34

ANX 1 ADHD > ANX 0.003 0.36

Parasomnias 9 (7–12) 8 (7–12) 10 (7–16) 7 (7–13) 17.85 ANX > CTRL 0.003 0.34

ADHD [ CTRL 0.033 0.25

ANX 1 ADHD > CTRL <0.001 0.49

ANX ? ADHD [ ADHD 0.018 0.30

Sleep disordered breathing 3 (3–5) 3 (3–6) 3 (3–5) 3 (3–4) 9.67 ADHD > CTRL 0.005 0.25

ANX ? ADHD [ CTRL 0.033 0.27

Daytime sleepiness 14 (8–21) 12 (6–20) 14 (8–20) 9 (6–17) 31.70 ANX > CTRL <0.001 0.57

ADHD > CTRL 0.003 0.35

ANX 1 ADHD > CTRL <0.001 0.55

ANX [ ADHD 0.019 0.26

ANX ? ADHD [ ADHD 0.032 0.27

Significant differences after Bonferroni correction marked in bold
a Kruskal Wallis test, all with df = 3; p B 0.001
b Mann-Whitney U test with Bonferroni correction
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between the ADHD group and the control group was sig-

nificant (v2 = 7.84, df = 1, OR = 7.56, p = 0.005).

The estimated nightly sleep time did not differ sig-

nificantly between children in clinical groups and con-

trols, or between clinical groups (F = 1.86, df = 3, 127,

p = 0.139).

Comorbidity, ADHD subtypes and sleep problems

The total CSHQ score was significantly associated with

comorbid ODD/CD, but not with the presence of a comorbid

affective disorder, enuresis/encopresis or tics/Tourette’s

disorder, age, gender, parent educational level or family

structure. In a hierarchical linear regression model with total

CSHQ score as the dependant variable, belonging to either

one of the clinical groups (ANX, ADHD or ANX ?

ADHD) explained a significant amount of variance in

CSHQ. The presence of ODD/CD did not explain any sig-

nificant additional variance in the CSHQ total score when

the clinical group variable was controlled for (Table 4).

Children with ADHD and comorbid ODD/CD did not

significantly differ from children with ADHD without

comorbid ODD/CD on total CSHQ score, any subscale

score or estimated nightly sleep time. However, the number

of children with ADHD and comorbid ODD/CD was low

(n = 18, 28.1% of 64 children with ADHD). Children with

the ADHD C/HI subtypes combined and ADHD IA sub-

type did not differ significantly on total CSHQ score or any

subscale score.

Discussion

In this cross-sectional study, we compared the sleep

problems in children with anxiety disorders, ADHD,

comorbid anxiety disorder and ADHD and controls. All

children were medication free and we used standardized

instruments for clinical diagnoses and sleep assessment. It

thus addresses some of the limitations of previous studies

on sleep problems in children with anxiety disorders, and

adds to the knowledge of sleep problems in children with

ADHD.

As hypothesized in research question number one,

children in the three clinical groups had a higher occur-

rence of sleep problems than controls. Our hypothesis in

research question number two of more sleep problems in

children with the comorbid condition than either ADHD or

anxiety disorder alone, was supported for ADHD, but not

for anxiety disorder. This finding suggests a strong and

specific association between sleep problems and anxiety

disorders. A strong association of sleep problems with

anxiety disorders is consistent with a theory of closely

interconnecting systems regulating sleep and affect [30].

Specificity of sleep problems to anxiety disorders was

previously demonstrated in an epidemiological longitudi-

nal study, which demonstrated childhood sleep problems to

predict anxiety disorder, but not depression, in adults [4].

Sleep problems were the rule rather than the exception

in children with anxiety disorders, with as many as 81.8%

showing sleep problems in a possible clinical range. The

high total sleep problem score was not explained by

comorbidity with other psychiatric conditions, or by an

inflation of the association between anxiety disorders and

sleep problems due to overlapping symptoms. Our findings

are in line with previous reports of high occurrences of

sleep problems in this population [10, 13] and underscore

the importance of addressing sleep problems when treating

children with anxiety disorders.

Regarding research question number three, differences in

types of sleep problems between clinical groups, our

hypotheses were not confirmed. Daytime sleepiness, which

is considered the daytime consequence of disrupted sleep

[8], occurred more frequently in all clinical groups than in

controls, with no significant differences between clinical

groups, while we initially hypothesized this to be associated

with anxiety disorders. Though children with ADHD did

not differ in daytime sleepiness from children with anxiety

disorders, the sum of their reported sleep problems was

lower. This may indicate that some types of sleep problems

associated with ADHD are not captured properly by a

parent questionnaire such as the CSHQ. Variability in sleep

onset latency, sleep fragmentation due to restless legs,

periodic limb movement disorder or sleep disordered

breathing could be such sleep problems [8, 31, 32]. Another

explanation may be that in some children with ADHD, the

reported daytime sleepiness is an expression of neuro-

physiological underarousal, rather than a consequence of

insufficient sleep [17]. One could also speculate that

Table 4 Hierarchical regression of age (step 1), occurrence of anx-

iety disorder (ANX), ADHD or comorbid anxiety disorder and ADHD

(ANX ? ADHD) (step 2), and oppositional defiant disorder/conduct

disorder (ODD/CD) (step 3) on total CSHQ score

Step and independent variables Standardized

b t P

1 Age 0.03 0.37 0.715

2 Age 0.08 1.00 0.321

ANX, ADHD or ANX ? ADHD 0.46 6.10 \0.001

3 Age 0.09 1.17 0.243

ANX, ADHD or ANX ? ADHD 0.44 5.60 \0.001

Comorbid ODD 0.10 1.20 0.234

Adj. R2 for step 1 = -0.01, DR2 for step 1 \0.01

Adj. R2 for step 2 = 0.20, DR2 for step 2 = 0.21

Adj. R2 for step 3 = 0.20, DR2 for step 3 = 0.01
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children with ADHD may be more vulnerable to the effects

of insufficient sleep. Individual vulnerability to the effects

of sleep deprivation has been demonstrated, and in healthy

adults, baseline executive functions moderated the effect of

sleep deprivation [33, 34].

Bedtime resistance was related to anxiety disorders, but

not as hypothesized to ADHD. Frequent occurrence of

bedtime resistance has been reported in both ADHD and

anxiety disorders [11, 13]. Our result contrasts with that

previously reported in a comparison of this sleep problem

between children with anxiety disorder and children with

ADHD. Methodological issues such as the inclusion of

children taking medication, and the use of other diagnostic

tools and sleep instruments in the other study may account

for this discrepancy [14].

Children with comorbid anxiety disorder and ADHD

had a higher frequency of night waking than children with

ADHD or anxiety disorder alone. We initially hypothesized

this to be associated with anxiety disorders, according to a

previous report [14]. A direct comparison between this

study and ours is difficult, however, due to methodological

issues. One reason why this sleep problem occurs more

frequently in children with comorbid anxiety disorder and

ADHD may be that these children experience sleep frag-

mentation due to sleep movement disorders or sleep dis-

ordered breathing associated with their ADHD [16, 31],

while the high arousal associated with anxiety disorder [13]

increases the inclination to actually wake.

Sleep onset delays were reported in children with an

anxiety diagnosis, compared to controls. This is in line with

one study that has reported separately on children with

anxiety disorders [13]. Children with ADHD without

comorbid anxiety were not reported to have significantly

more frequent sleep onset delay than controls, in contrast to

our initial hypothesis, and to previous studies [11, 35].

However, one study, after adjusting for comorbid anxiety

disorder, did not find higher occurrence of sleep onset delay

associated with ADHD [18]. The lack of significant dif-

ference between children with ADHD and controls may

reflect a weakness of questionnaires in finding variability in

sleep onset. We did not find any significant difference

between the clinical groups, which is in accordance with an

actigraphy study comparing sleep initiation in children with

ADHD and children with anxiety disorders [35]. In our

study, comorbid anxiety disorder did not increase the lia-

bility of having sleep onset delay in children with ADHD.

In children with ADHD, comorbid anxiety disorder

influenced the occurrence of total sleep problems, while

comorbid ODD/CD or ADHD subtype did not. Comorbid

anxiety disorder was associated with higher total score and

higher occurrence of sleep anxiety and night waking, while

ADHD subtype or comorbid ODD/CD did not significantly

influence the total sleep problem score or any subscale

score. Some researchers hold the view that sleep problems

in children with ADHD are partly explained by comorbid

ODD/CD [36, 37], but results diverge [17, 20]. Inconsistent

findings have also been reported with regard to ADHD

subtypes and sleep problems [17, 22] In accordance with

our findings, future studies exploring the influence of

comorbid ODD/CD or ADHD subtype on sleep problems

in children with ADHD will need to control for comorbid

anxiety disorder.

Limitations

Due to the cross-sectional nature of the study, no conclu-

sion regarding the direction of influence between clinical

disorder and sleep problems can be drawn. The sample

sizes were small; thus, clinically important between-group

differences regarding sleep problem type could be missed.

Only mother report, not self-report or sleep diary, was

used to assess sleep problems, and the questionnaire

assessed only the most recent typical week. Parents of

children referred to psychiatric treatment may be more

sensitive to their child’s sleep problems than parents of non-

referred children, resulting in biased reporting of symptoms

[3, 11, 13]. Including self-report or sleep diary could reduce

a reporter or recall bias, and a sleep diary could give

valuable information on day to day variation and more

accurate figures on sleep onset delay [38].

Diagnoses were based solely on parent interview, and

this could lead to under-reporting of anxiety symptoms in

children with ADHD as well as ADHD symptoms in

children with anxiety disorders. However, such misclassi-

fication resulting in more mixed groups would probably

lead to a reduction in the observed differences between the

groups. Children recruited as controls may be skewed

toward higher functioning and fewer sleep problems; thus,

the difference in sleep problems between clinical groups

and controls might be inflated due to selection bias.

However, our prevalence rates of sleep problems in the

control group matches those of previous population-based

studies using the same instrument, validating our findings

[29, 39, 40].

Conclusion

The prevalence of sleep problems is high in referred chil-

dren with anxiety disorders. Children with ADHD have a

higher prevalence of sleep problems than non-referred

children, especially if comorbid anxiety disorder is present.

Clinical management of children with ADHD and anxiety

disorders should include assessment of sleep problems.

In children with ADHD and bedtime resistance, careful

assessment of comorbid anxiety disorder is recommended.
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