
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 1: Sample 
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1-  Parent-Report Sleep Log 1 (Attention, Behavior and Sleep Lab, Douglas Mental Health 

University Institute) 

 
2-  Child Self-Report Sleep Log 1(Attention, Behavior and Sleep Lab, Douglas Mental 

Health University Institute) 
 

 

3-  Self-Report Sleep Log 3 (Montreal Children’s Hospital, McGill University Health 

Centre) 
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SLEEP AND ACTIVITY LOG 
Produced by: Dr. Gruber’s Attention, Behavior, and Sleep Lab, 

Douglas Mental Health university Institute, Montreal (QC) 
 

 

This sleep log belongs to:    
 

Date:   Sunday / Monday / Tuesday / Wednesday / Thursday / Friday / Saturday 

Today is: School day / P.E.D, day / Holiday Filled by: Mother/ Father/ Other   
 

 
 

1) Medication 
• Today my child took medication? Yes / No 

 

• If yes, please indicate: What medication? 
 

 
• The dosage per day: 

 

• How many times did your child take it? 

 
 
At what time? 

 

 
 
 
 
 

2) Morning 
 

• My child woke today at:   
 

 
• When waking up he/she was : Alert / Sleepy 

 

 
 
• How difficult was it for your child to get out of bed? Very difficult / Difficult / Easy 

 

 
 
• My child is feeling Well  /  Sick: (please describe)   

 

 
• How long did my child sleep?   hours and   _minutes. 

 

 
 
• Did my child wake up during the night?  Yes  /  No How many times?   

 

1
st  

Wake up:   Time:   Why?   _For how long?    

2
nd  

Wake up:  Time:    Why?   _For how long?    

3
rd  

Wake up:  Time:    Why?   _For how long?    

4
th  

Wake up:  Time:    Why?   _For how long?    

5
th  

Wake up:  Time:    Why?   _For how long?    
 
 
• Did my child brush his/her teeth this morning? Yes / No 



3) Evening 
 

• My child was in bed at:   
 

 
• How long did it take my child to fall asleep?    

 

 
• Any problems at bedtime?    

 

 
• How did my child fall asleep? By him/herself / With a toy / With a parent in the room / Other 

 

(please describe if other)    
 

 
• How was my child’s behavior today? 

 

As usual / Better than most days / Worse than most days 
 

(please describe):    
 

 
• How was my child’s attention today? 

 

As usual / Better than most days / Worse than most days 
 

 
 

• How was my child’s mood today? 
 

As usual / Better than most days / Worse than most days 
 

 
 
• Did my child make it to school on time today? Yes / No 

 

(If no, please explain)    
 

 
 

• How much activity did my child do today (include in-school activities)?   _minutes 
 

 
 

• Did my child exercise within 1 hour of his/her bedtime? Yes / No 
 

 
 

• Did my child eat healthily today? Yes / No 
 

(Please describe)    
 

 
 

• Did my child have a large meal within 1 hour of his or her bedtime? Yes / No 
 

 
 
• Did my child brush his or her teeth before going to bed? Yes / No 



 
 
 
 
 
 
 
 

My Sleep Log 
 
 

Produced by: 
 
 

Dr. Gruber’s Attention, Behavior, and Sleep Lab, 

Douglas  Mental Health university Institute, Montreal (QC) 
 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    
 

 

I took medication: Yes  / No 
 

If yes, what kind?    
 

 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    
 

 

I took medication: Yes  / No 

If yes, what kind?    
 

 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    
 

 

I took medication: Yes  / No 
 

If yes, what kind?    
 

 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    



I took medication: Yes  / No 
 

If yes, what kind?    
 

 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    
 

 

I took medication: Yes  / No 
 

If yes, what kind?    
 

 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    
 

 

I took medication: Yes  / No 

If yes, what kind?    
 

 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    
 

 

I took medication: Yes  / No 
 

If yes, what kind?    
 

 
 

Today is :    
 
 

I woke up at:    

I went to bed at:    
 

 

I took medication: Yes  / No 
 

If yes, what kind?    
 
  



 



 



 

 

 

 

 

Appendix 2: 

Subjective Sleep Questionnaires: 

1- BEARS 
 
Owens, J. A., & Dalzell, V. (2005). Use of the ‘BEARS’ sleep screening tool in pediatric 

residents’ continuity clinic: a pilot study. Sleep Medicine, 6, 63-69.  
 

2- Modified Pediatric Epworth Sleepiness Scale 
 
Melendres, C. S., Lutz, J. M., Ruban, E. D., & Marcus, C. L. (2004). Daytime sleepiness 

and hyperactivity in children with suspected sleep-disordered breathing. 
Pediatrics, 114, 768-775.  

 
Johns, M. W. (1991). A new method for measuring daytime sleepiness: The Epworth 

Sleepiness Scale. Sleep 14, 540–545. 
 
Johns, M. W. (1992). Reliability and factor analysis of the Epworth Sleepiness Scale. 

Sleep, 15, 376–381. 
 

3- Child Sleep Habits Questionnaire 
 
Owens, J. A. Spirito, A., & McGuinn, M. (2000). The children’s sleep habits 

questionnaire (CSHQ): Psychometric properties of a survey instrument for 
school-aged children, Sleep, 23(8), 1-9. 
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Abstract

Objective: To assess the effectiveness of a simple, 5-item pediatric sleep screening instrument, the BEARS (BZBedtime Issues, EZ
Excessive Daytime Sleepiness, AZNight Awakenings, RZRegularity and Duration of Sleep, SZSnoring) in obtaining sleep-related

information and identifying sleep problems in the primary care setting.

Setting: Pediatric residents’ continuity clinic in a tertiary care children’s hospital.

Methods: BEARS forms were placed in the medical records of a convenience sample of 2 to 12 year old children presenting for well child

visits over the 5 month study period. Sleep-related information recorded in the BEARS visit and in the pre-BEARS visit, which was the

subject’s most recent previous well child check (WCC), was coded with respect to whether or not a sleep problem was indicated, and whether

sleep issues were addressed.

Results: A total of 195 children had both a documented pre-BEARS and BEARS WCC visit. BEARS visits were significantly more likely

than the pre-BEARS visits to have any sleep information recorded (98.5% vs. 87.7%, p!0.001), and to have information recorded about

bedtime issues (93.3% vs. 7.7%, p!0.001), excessive daytime sleepiness (93.9% vs. 5.6%, p!0.001), snoring (92.8% vs. 7.2%, p!0.001),

nighttime awakenings (91.3% vs. 29.2%, p!0.001), and regularity and duration of sleep (65.3% vs. 31.5%, p!0.001). Significantly more

sleep problems were identified during the BEARS visits in the domains of bedtime issues (16.3% vs. 4.1%, p!0.001), nighttime awakenings

(18.4% vs. 6.8%, p!0.001) and snoring (10.7% vs. 4.6%, pZ0.012). Finally, almost twice as many BEARS charts had sleep mentioned in

the Impression and Plan (13.1% vs. 7.3%), which approached significance (pZ0.07).

Conclusions: The BEARS appears to be a user-friendly pediatric sleep screening tool which significantly increases the amount of sleep

information recorded as well as the likelihood of identifying sleep problems in the primary care setting.

q 2004 Elsevier B.V. All rights reserved.

Keywords: Sleep; Screening tools; Primary care
Sleep disturbances are among the most common issues

raised by parents during health supervision, and it is

estimated that upwards of 25% of children experience a

significant sleep problem at some point during childhood

[1]. Snoring, for example, the most common symptom of

sleep-disordered breathing, has a high prevalence in child-

hood, affecting some 3–12% of preschool-aged children [2],

and obstructive sleep apnea syndrome is conservatively

estimated to affect 1–3% of the pediatric population [3].
1389-9457/$ - see front matter q 2004 Elsevier B.V. All rights reserved.
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Other studies have reported an overall prevalence of a

variety of parent-reported sleep problems ranging from 37%

in a community sample of 4–10-year-olds [4] to 25–50% in

pre-school aged samples [5]. Although many sleep pro-

blems in infants and children are transient and self-limited

in nature, certain intrinsic and extrinsic risk factors such as

difficult temperament [6], chronic illness [7], and maternal

depression [8] may predispose some children to develop

more chronic sleep disturbances. Inadequate or poor sleep in

children may have negative consequences on a host of

functional domains, including mood [9], behavior [10,11],

school performance [12,13], and health outcomes [14].
Sleep Medicine 6 (2005) 63–69
www.elsevier.com/locate/sleep
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The impact of childhood sleep problems is further

intensified by their direct effect on parents’ sleep, resulting

in parental daytime fatigue, mood disturbances, and a

decreased level of effective parenting [15]. Furthermore, the

financial burden of childhood sleep problems is consider-

able; it has been estimated that the economic cost of health

professional contacts for infant crying and sleeping

problems, for example, is the equivalent of 104 million

US dollars per annum [16]. However, a number of

empirically supported behavioral [17] and medical treat-

ments for childhood sleep disorders exist and have been

found to result in improved health-related and behavioral

and academic outcomes [18,19].

It is clear from the above considerations, that pediatric

sleep problems meet most if not all of the criteria for clinical

conditions that warrant the implementation of screening

procedures, including high prevalence, significant clinical

impact, a natural history that may be affected by screening

and intervention, and the availability of acceptable and

effective treatments [20]. Therefore, it is especially

important for pediatricians both to screen for and identify

these treatable sleep disorders in children and adolescents

during routine health encounters. The recent American

Academy of Pediatrics clinical guidelines for the assess-

ment and management of obstructive sleep apnea in

children [21], for example, recommends that all children

should be regularly screened for snoring in order to prevent

and minimize the morbidity associated with sleep-disor-

dered breathing. In addition, the screening process presents

an opportunity during the well child visit to educate parents

about normal sleep and the consequences of inadequate

sleep in children, and to teach parents both primary and

secondary prevention strategies. The recognition and

evaluation of sleep problems in children by primary care

providers requires not only familiarity with the devel-

opmentally appropriate differential diagnoses of common

presenting sleep complaints (difficulty initiating and main-

taining sleep, episodic nocturnal events, etc.), but also an

understanding of the association between sleep disturbances

and daytime consequences, such as irritability, inattention,

and poor impulse control.

Despite the magnitude and clinical importance of sleep

issues, several studies have documented that there is a low

level of recognition of sleep disorders by primary care

physicians in both adults [22–24] and children [25,26]. For

example, in a recent survey of over 600 community-based

pediatricians, over 20% of the respondents did not routinely

screen for sleep problems in school-aged children in the

context of the well-child visit, only about one quarter of

routinely screened toddlers and preschoolers for snoring,

and less than 40% questioned adolescents directly about

their own sleep habits, despite the respondents’ acknowl-

edgement of the importance of sleep’s impact on health,

behavior, and school performance [25]. The supposition that

parents would spontaneously volunteer the presence of any

sleep problems and lack of time were cited as the primary
reasons for not screening by the sample. Another recent

study [26] used a validated pediatric sleep questionnaire to

identify a series of children with sleep-related symptoms at

two community-based general pediatrics clinics and

reviewed medical chart notes for the previous 2 years to

determine how often sleep problems had been addressed.

Fewer than 15% of patients had current chart notes that

mentioned any of the questionnaire-defined sleep problems;

diagnoses were mentioned for two of 86 patients and no

treatments were discussed.

A number of studies have suggested that both education

about screening [27] and the use of brief screening tools,

including simple chart reminders, are cost-effective

methods of increasing compliance with screening and

preventive health care measures by health care providers

[28,29]. Several studies have demonstrated that the use of

simple screening tools, such as three question chart prompts

and algorithms, was found to be associated with increased

detection of obstructive sleep apnea in adults [24,30].

Because no similar pediatric sleep screening tools have been

empirically tested, the purpose of the following study was to

evaluate the effectiveness of a simple pediatric sleep

screening instrument, the BEARS, in eliciting information

and identifying sleep problems in a primary care setting. In

order to be an effective screening tool, the instrument

needed to be ‘user-friendly’, brief and easy to remember,

acceptable to practitioners and parents, and had to screen for

the most common pediatric sleep complaints across a range

of ages in a diverse patient population. In this pilot study, we

compared the amount and type of sleep information

obtained and the likelihood of identifying sleep problems

in a sample of pediatric primary care patients during the

well child encounter, using both a standard, single, chart

sleep prompt and the BEARS screening tool.
1. Methods

1.1. Subjects

This study was conducted in a pediatric residents’

continuity clinic in a children’s teaching hospital in Rhode

Island, which serves a multi-ethnic, primarily low-income

population. The clinic has approximately 21,000 primary

care visits per year. Patients are primarily seen for clinic

visits by pediatric residents, as well as by pediatric nurse

practitioners on the clinic staff and occasionally by pediatric

attending faculty. Because of resident turnover and

scheduling considerations, patients may be seen by multiple

different practitioners for well childcare (WCC).

Study subjects were a convenience sample of patients

between the ages of 2 and 12 years presenting for a routine

WCC visit on designated study days over the 5-month study

period between September and January. Subjects were

included if there was a BEARS form (explained below) for

that WCC visit (‘BEARS visit’) in the chart and if
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the subject had had at least one previous WCC documented

on the standard clinic form in the medical record (‘pre-

BEARS visit’). The subjects’ most recent previous well

child visits recorded on the standard clinic form was used as

an historical control group.

1.2. Screening procedure

The standard WCC clinic form contained a series of

brief one- or two-word prompts (such as ‘School,’ and

‘Development’) to direct residents in obtaining and record-

ing medical information during the clinical interview. A

single word prompt ‘Sleep’ was included as part of the

standard clinic form. The standard form also included

separate sections to record physical exam findings as well as

an Impression and Plan section.

The BEARS is a screening tool developed by the

investigators, which was designed to address the most

common sleep issues in toddlers, preschoolers, and school-

aged children. It incorporates five basic sleep domains:

Bedtime Problems, including difficulty going to bed and

falling asleep; Excessive Daytime Sleepiness, which

includes behaviors typically associated with daytime som-

nolence in children; Awakenings during the night; Regularity

of sleep/wake cycles (bedtime, wake time) and average sleep

duration; and Snoring. These domains are felt to reflect the

most common presenting sleep complaints in children. This

screening tool prompts clinicians to ask parents an initial

screening question about possible problems in each domain,

eliciting a yes or no response. If the answer is ‘yes’ then the

parents are asked to describe the problem. For example, if a

parent responded ‘yes’ to snoring, the parents would be asked

to describe how often the child snored and whether apnea

accompanied the snoring.

During each clinic session in the 2 weeks preceding the

study period, the investigators conducted brief (10 min)

group orientation sessions with all the residents to explain

the BEARS screen and inform them of placement of the

BEARS forms in patient charts. No additional didactic

information about sleep and/or sleep problems in children

was included in these orientation sessions. Half-page forms

with the BEARS screen were placed in the medical records

of WCC visits in the appropriate age range by the certified

nursing assistants at the time of the visit. Charts were

collected after each visit of each clinic day. The medical

record for the BEARS visit and the pre-BEARS visit were

copied. The BEARS was initially test piloted by the

investigators in several pediatric primary care settings to

assess its adaptability to different age groups. The project

was reviewed and approved by the hospital institutional

review board.

1.3. Data collection

Charts were then reviewed and demographic information

recorded. The professional status of the practitioner who
saw the patient at each visit (nurse practitioner, attending,

resident) and, when applicable, the resident’s training level

was also recorded. The medical records for each BEARS

and pre-BEARS WCC visit for each patient were then

independently coded by two reviewers for the following

information: (1) whether or not any sleep information was

recorded for the visit in the five BEARS domains, and (2)

whether the sleep information recorded for the visit

indicated a definite sleep problem, a probable sleep

problem, no problem, or insufficient information to make

a determination. In order to assess whether the use of the

BEARS screen was more likely to result in documentation

of other sleep issues as well, additional sleep-related

variables not included in the five BEARS domains, such

as parasomnias, napping, co-sleeping, and presence of a TV

in the bedroom, were also coded for each visit. In addition,

the Impression and Plan section of the medical record for

each visit was coded for (1) whether or not a sleep problem

was mentioned and, if so, in what domain(s) and (2) whether

a sleep-related diagnostic test (e.g., lateral neck radiograph,

overnight sleep study) was ordered. In the event of a coding

discrepancy between reviewers, each chart was re-reviewed

and a consensus was reached. Visits were included even if

the resident chose not to fill out the BEARS form.
1.4. Analyses

Data were entered into the SPSS version 9.0. Descriptive

statistics were used to describe the sample as a whole

including frequency counts and means. A McNemar test

was used to compare the pre-BEARS and BEARS visits

with respect to the following categorical variables: presence

or absence of any sleep information, presence or absence of

sleep information in each of the five BEARS domains,

presence or absence of a definite or probable sleep problem

(two problem categories combined) in each domain, and

presence or absence of a sleep problem mentioned in the

Impression and Plan section of the WCC. The total number

of other sleep issues documented in the medical record for

both the BEARS and pre-BEARS visits were also compared

using a paired sample t-test.

Pearson correlations were used to examine the associ-

ation between frequency of sleep problems and the age of

the patient at the time of the WCC visit.
2. Results

A total of 195 children had both a documented pre-

BEARS and BEARS WCC visit. As expected, the average

age at the BEARS visit was significantly older at 5.60 SD

2.85 years than the average age at the pre-BEARS visit of

4.35 SD 2.77 years (tZK20.586, P!0.001). Half (52%) of

the sample was male, 44% was Hispanic, 27% was African-

American, 16% Caucasian, 1% Asian, and 12% other.



Table 1

Comparison of percentage of medical records with sleep information

recorded between Pre-BEARS and BEARS WCC Visits

Pre-BEARS (%) BEARS (%) P value

General sleep 87.7 98.5 !0.001

Bedtime issues 7.7 93.3 !0.001

Excessive day sleepiness 5.6 93.9 !0.001

Awakenings at night 29.2 91.3 !0.001

Regularity/duration 31.5 65.3 !0.001

Snoring 7.2 92.8 !0.001

Parasomnias 3.1 7.7 0.035
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Eighty percent was at poverty or low-income level, based on

Rhode Island zip code information.

Table 1 compares pre-BEARS and BEARS visits with

respect to whether any information was recorded about

sleep in general, and whether there was any information

recorded in each of the sleep domains. Significantly more

BEARS visits had any sleep information in general

recorded; BEARS WCC visits were over 10 times more

likely than the pre-BEARS visits to have information

recorded about bedtime issues and excessive daytime

sleepiness, three times more likely to have had information

recorded about nighttime awakenings, and twice as likely to

have had information recorded about regularity and duration

of sleep. Finally, over 10 times as many BEARS charts had

information recorded about snoring.

In terms of other sleep-related information recorded,

although parasomnias were not directly addressed in

the BEARS screen, they were still twice as likely to be

mentioned in the BEARS visits charts. Using a paired t-test

comparison, the difference between the total number of

sleep-related (non BEARS domains) variables recorded in

the BEARS WCC visits (meanZ0.99G0.95) compared to

the pre-BEARS visits (meanZ0.59G0.88) was highly

significant (tZ4.791, P!0.001).

Table 2 compares the presence of a probable or definite

problem in each of the BEARS sleep domains and

parasomnias between the pre-BEARS and BEARS WCC

visits. Significantly more probable or definite problems

were identified during the BEARS visits compared to the

pre-BEARS visits in the domains of bedtime issues (four-

fold), nighttime awakenings (almost three-fold), and snor-

ing (more than twice the number). The BEARS visits were
Table 2

Comparison of percentage of medical records with identified sleep

problems (definite or probable) between Pre-BEARS and BEARS WCC

visits

Pre-BEARS (%) BEARS (%) P value

Bedtime issues 4.1 16.3 !0.001

Excessive day sleepiness 4.1 5.6 0.629

Awakenings at night 6.8 18.4 !0.001

Regularity/duration 3.6 5.7 0.454

Snoring 4.6 10.7 0.012

Parasomnias 2.0 4.1 0.219

Sleep in impression/plan 7.3 13.1 0.071
not significantly more likely to identify a problem with

excessive daytime sleepiness. A regular bedtime of later

than 10 p.m. was recorded and used to define a probable or

definite problem with sleep regularity and duration.

Although the BEARS visits were more likely to identify a

problem in this domain, this was not statistically significant

(PZ0.454). Twice as many parasomnias were reported

during the BEARS visits but this difference was also not

significant (PZ0.219).

Table 2 also compares the percentage of pre-BEARS and

BEARS visits that mention sleep-related issues in the

Impression and Plan section of the medical record. Almost

twice as many of all BEARS charts had sleep mentioned in

the Impression and Plan (13.1 vs. 7.3%); this difference

approached significance (PZ0.071). There was no differ-

ence in the likelihood of ordering a sleep diagnostic test

(e.g. overnight sleep study, lateral neck film) between

groups, but very few sleep-related diagnostic studies were

ordered by either group. Behavioral interventions men-

tioned in the Plan section were largely general recommen-

dations regarding behavior (setting limits, providing

positive reinforcement), but also included some specific

sleep strategies such as limiting television viewing, setting a

bedtime routine, shifting the sleep-wake schedule, and

limiting naps. One patient was referred to otolaryngology,

but no patients were referred to a sleep clinic.

In order to assess the impact of potential confounding

factors, the following additional analyses were conducted.

Given that the BEARS sample was conducted when the

group was older, it was possible that increasing age

accounted for the increased likelihood of identifying a

sleep problem. However, the number of sleep problems

identified did not significantly correlate with age at either

of the visits (RZ0.011, PZK0.953, pre-BEARS and

RZK0.072, PZ0.953 BEARS). In order to assess the

possible impact of resident training level (more experi-

enced residents more likely to identify a sleep problem),

training levels for resident-conducted visits were dichot-

omized into post-graduate level one (PL-1) or post-

graduate level two or greater and compared using the

McNemar test. The percentage of less experienced PL-1

residents conducting BEARS (34%) and pre-BEARS visits

(31%) was not significantly different (PZ0.724). Finally, it

was possible that the BEARS visits were more likely to

have more medical information in general recorded that

was not just limited to sleep-related information than the

pre-BEARS visits. In order to further examine this

possibility, we compared information recorded about

another behavioral/developmental domain, school pro-

blems, between pre-BEARS and BEARS visits. As

mentioned above, ‘School’ was another one of the single

word prompts in the standard well child form. School

problems were not significantly more likely to be

documented during the BEARS vs. the pre-BEARS visits

(PZ0.115).
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3. Discussion

The results of this study suggest that the use of a simple

5-question screening tool for pediatric sleep problems is

significantly more likely than the use of a standard single

chart prompt to yield sleep information in general, as well to

yield information about specific sleep domains. There was a

2–ten-fold difference in the amount of information recorded

during the BEARS visits in each of the five sleep domains

and parasomnias. In addition, the information obtained with

the BEARS screen was significantly more likely to result in

sleep problems being identified in the chart for bedtime

issues, night wakings, and snoring. Increases in the

percentage of problems in the individual sleep domains

identified at the BEARS visits ranged from more than two-

fold for snoring and almost three-fold for night wakings, to

four-fold for bedtime issues. The finding that the BEARS

was more effective in eliciting information is even more

significant when consideration is given to the fact that, in

most clinical settings, well child encounter forms do not

include any sleep prompts at all and there was such a prompt

included in the pre-BEARS visits. The BEARS is therefore

likely to have even more impact when compared to usual

clinical practice.

Furthermore, the percentage of patients identified as

having sleep problems in the various domains during the

BEARS visits was similar in many cases to the prevalence

of those same problems cited in the literature. For example,

a number of studies have suggested that the prevalence of

bedtime resistance in early school-aged children, the same

age group as the sample population, is in the range of 15%

[4] to 27% [31], which is much higher than the 4% identified

in the control visits and closer to the 16% prevalence

identified at the BEARS visits. Similarly, the percentage of

children identified by the BEARS as having significant

snoring (11%) was very similar to the prevalence of frequent

snoring for that age group reported in previous studies [2,

32]. This further supports the suggestion that the use of a

standard single sleep question may fail to elicit

adequate clinical information to determine the presence of

a potentially serious sleep problem, particularly in the realm

of sleep-disordered breathing.

The use of the BEARS screen was also more likely to

result in documentation of additional sleep-related infor-

mation, including sleeping arrangements, presence of a

television in the child’s bedroom, naps, and co-sleeping.

Such information may not only be useful in elucidating the

context of and factors contributing to existing sleep

problems, but may be important in identifying potential

intervention points to prevent future sleep problems from

developing. For example, the use of prevention strategies,

such as suggesting that parents begin to put infants to bed

‘drowsy but awake’ at around 4 months of age in order to

avoid dependence on parental presence at sleep onset and to

foster the infants’ ability to ‘self-soothe’, have been shown

to be highly effective in reducing the likelihood of
prolonged night wakings [33]. An increased focus during

the well child encounter on sleep issues allows for the

opportunity to provide additional anticipatory guidance,

such as educating parents of newborns about normal sleep

amounts and patterns, discussing the importance of regular

bedtimes, bedtime routines, and transitional objects for

toddlers, and providing parents and children with basic

information about good ‘sleep hygiene’ and adequate sleep

amounts.

Although sleep problems were more likely to be

identified in the BEARS visits, this did not appear to have

as significant an effect on the likelihood of having a

specified diagnostic and/or treatment plan documented in

the medical record. Previous chart review studies of sleep

histories in adults have reported similar findings [30]

regarding of lack of impact on patient management. One

possible explanation for this finding is that residents may

not feel comfortable and/or knowledgeable enough about

sleep problems in their patients to appropriately address

them. A recent survey study of community-based practicing

pediatricians reported that less than a third of the

respondents rated themselves as very confident or confident

of their own ability to evaluate sleep problems in children

and only one quarter rated themselves as very confident or

confident in treating pediatric sleep disorders [25]. The

relative lack of attention paid to sleep disorders in post-

graduate pediatric education programs [34] may be in part

responsible for this clinical knowledge gap.

There were a number of limitations in this pilot study,

which should be addressed. First, because of the study

design, we were unable to separate out the effectiveness of

the BEARS instrument as a screening tool independent of

several related factors, including the impact of incorporat-

ing the BEARS as a chart reminder into the medical record

and the role played by instruction provided to residents on

use of BEARS. Although residents were not explicitly

informed of the purpose of the study, they may have been

somewhat more likely to record information during the

BEARS visits because of the attention focused on sleep

issues by the orientation sessions. However, these sessions

were felt to be necessary in order to provide uniform

clarification on the use of the BEARS and specifically did

not include any educational component regarding sleep

issues in children. Due to logistical constraints in the clinic

setting, we were unable to monitor on a daily basis if blank

or incomplete BEARS forms were removed from the charts

by residents; however, of the BEARS forms collected, only

5% had not been filled out, suggesting a high rate of

compliance. Because of concern regarding possible con-

tamination of information about the BEARS across

residents, particularly given the fact that residents fre-

quently saw their patients on continuity clinic days other

than the one to which they were regularly assigned, we

elected to use a design that incorporated historical rather

than concurrent controls. We were also unable to follow the

residents longitudinally after the study period was
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concluded so that we could assess their continued use of the

BEARS screen during subsequent well child encounters and

thus cannot comment on the longer-term sustainability of

the behavioral change. This would clearly be a key issue to

study in the future. Finally, as with all chart review studies,

the written documentation of the clinical encounter may not

have been a complete record of the information actually

obtained by the resident during the clinical interview,

although this factor was unlikely to be substantially different

across the two conditions.

The differences found in information and prevalence and

types of sleep problems recorded between the BEARS and

control visits may in part have been related to variables

other than the sleep screening method employed, including

provider- and patient-related factors [35]. For example,

because of the study design, the patients were older at the

time of the BEARS visit than at the control well child visit,

and the increase in sleep problem prevalence may have been

a factor of increasing age. However, studies have suggested

that sleep problems in general are more prevalent in younger

children than in school-aged children [36], and that parents

are also more likely to both be aware of and to report sleep

problems in younger children as well [4]. Furthermore, we

did not find a significant correlation in our sample

population between sleep problems and age. It is also

possible that the BEARS visits were more likely to be

conducted by upper level and thus more experienced

residents who were more likely to note and record sleep

problems in their patients. However, there was not a

significant difference between the BEARS and control visits

in the percentage of patients seen by a first-year compared to

an upper-level resident.

In conclusion, this study suggests that the use of a

simple brief screening tool for pediatric sleep problems is

a cost-effective tool for identifying parents’ concerns

about their children’s sleep, particularly in domains such

as snoring that may not have been otherwise assessed.

Future studies should evaluate the effectiveness of the

BEARS screen with both experienced practitioners, such

as community-based pediatricians, and with other types

of health care professionals, such as family medicine

practitioners, nurse practitioners, and mental health

providers, in order to assess the generalizability of our

results. The BEARS should also be compared to accepted

‘gold standards’ for the diagnosis of pediatric sleep

disorders (International Classification of Sleep Disorders

criteria, polysomnography, other pediatric sleep screening

tools [37], etc.) in order to assess the validity as well as

sensitivity and specificity of the instrument. Finally,

combining the use of the BEARS with sleep curriculum

materials and ongoing educational efforts may be

necessary in order to more definitively impact physician

behavior, including optimal management of sleep pro-

blems in the primary care setting, and is worthy of

further study.
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Appendix A

The ‘BEARS’ is designed to provide a practical and user-

friendly vehicle for teaching medical students and residents

to incorporate a pediatric sleep history into the standard

history and physical in both ambulatory and inpatient

settings. The ‘BEARS’ instrument is divided into five major

sleep domains, which provides a comprehensive screen for

the major sleep disorders affecting children in the 2–18-year

old age range. Each sleep domain has a set of age-

appropriate ‘trigger questions’ for use in the clinical

interview.

Examples of developmentally appropriate trigger

questions:

Preschool

(2–5 years)

School-aged

(6–12 years)

Adolescent

(13–18 years)

Bedtime

problems

Does your child

have any pro-

blems going to

bed?

Does your child

have any pro-

blems at bed-

time? (P)

Do you have

any problems

falling asleep at

bedtime? (C)

Falling asleep? Do you have

any problems

going to bed?

(C)

Excessive day-

time sleepiness

Does your child

seem over tired

or sleepy a lot

during the day?

Does your child

have difficulty

waking in the

morning, seem

sleepy during

the day or take

naps? (P)

Do you feel

sleepy a lot

during the day?

in school?

while driving?

(C)

Does she still

take naps?

Do you feel

tired a lot? (C)

Awakenings

during the night

Does your child

wake up a lot at

night?

Does your child

seem to wake

up a lot at

night? Any

sleepwalking or

nightmares? (P)

Do you wake up

alot at night?

Do you wake up

a lot at night?

Have trouble

getting back to

sleep? (C)

Have trouble

getting back to

sleep? (C)

Regularity and

duration of

sleep

Does your child

have a regular

bedtime and

wake time?

What time does

your child go to

bed and get up

on school days?

weekends?

What time do

you usually go

to bed on school

nights?

What are they? Do you think

he/she is getting

enough sleep?

(P)

Weekends?

How much

sleep do you

usually get? (C)
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Preschool

(2–5 years)

School-aged

(6–12 years)

Adolescent

(13–18 years)

Sleep-disor-

dered breathing

Does your child

snore a lot or

have difficulty

breathing at

night?

Does your child

have loud or

nightly snoring

or any breath-

ing difficulties

at night? (P)

Does your teen-

ager snore

loudly or

nightly? (P)

B, bedtime problems; E, excessive daytime sleepiness; A, awakenings

during the night; R, regularity and duration of sleep; S, sleep-disordered

breathing; P, Parent C, Child.
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Daytime Sleepiness and Hyperactivity in Children With Suspected
Sleep-Disordered Breathing

Ma. Cecilia S. Melendres, MD*; Janita M. Lutz, RPsgT*; Eric D. Rubin, MD‡; and
Carole L. Marcus, MBBCh*

ABSTRACT. Objectives. Excessive daytime sleepi-
ness (EDS) is seen less frequently as a presenting com-
plaint in children with sleep-disordered breathing than
in adults. Instead, symptoms of hyperactivity are often
described. We hypothesized that children with suspected
sleep-disordered breathing (S-SDB) were both sleepier
and more hyperactive than control subjects. Furthermore,
we hypothesized that overnight polysomnographic pa-
rameters correlated with sleepiness and hyperactivity.

Methods. A cross-sectional study was conducted at a
university-affiliated hospital and a community-based pe-
diatric clinic. A total of 108 patients with S-SDB (mean
[standard deviation] age: 7 � 4 years) and 72 control
subjects (8 � 4 years) were recruited. A modified Ep-
worth Sleepiness Scale (ESS) and the Conners Abbrevi-
ated Symptom Questionnaire were administered. Poly-
somnography was performed in patients with S-SDB.

Results. Patients with S-SDB had a higher ESS (8.1 �
4.9 vs 5.3 � 3.9) and a higher Conners score (12.8 � 7.6 vs
9.0 � 6.2) than control subjects. On the basis of adult
criteria, 28% of patients had EDS. There was no differ-
ence in the ESS and Conners scores of patients with
primary snoring and patients with obstructive sleep ap-
nea. The ESS had weak correlations with polysomno-
graphic parameters.

Conclusions. Although the ESS score of children with
S-SDB was within the normal range for adults, these
children were sleepier and more hyperactive than control
subjects. However, these data should be confirmed by a
population-based study. Pediatrics 2004;114:768–775; ob-
structive sleep apnea, Epworth score, polysomnography.

ABBREVIATIONS. OSAS, obstructive sleep apnea syndrome;
EDS, excessive daytime sleepiness; SDB, sleep-disordered breath-
ing; S-SDB, suspected sleep-disordered breathing; PSG, polysom-
nography; ESS, Epworth Sleepiness Scale; Sao2, arterial oxygen
saturation; ETco2, end-tidal carbon dioxide tension; PS, primary
snoring; PLM, periodic limb movement; REM, rapid eye move-
ment; UARS, upper airway resistance syndrome; EEG,
electroencephalogram.

The childhood obstructive sleep apnea syn-
drome (OSAS) is a disorder of breathing dur-
ing sleep characterized by prolonged partial

upper airway obstruction and/or intermittent com-
plete obstruction that disrupts normal ventilation
during sleep and normal sleep patterns.1 It has an
estimated prevalence of 1% to 2% among young
children2,3 and can lead to serious morbidity and
even mortality if left untreated.4–7

In contrast to adults, excessive daytime sleepiness
(EDS) is seen less frequently as a presenting com-
plaint in children with sleep-disordered breathing
(SDB).4,8–10 Symptoms of inattention and hyperactiv-
ity are often described.8 The prevalence of EDS in
children with SDB has been shown to vary over a
wide range, from as low as 8% to as high as 84%.7,9–12

The significantly differing values may be attributable
in part to a lack of standard assessment techniques
for sleepiness in children. Previous studies have used
different subjective criteria such as the use of paren-
tal report. Only 1 previous study used objective cri-
teria to evaluate sleepiness in children with SDB.13

The present study aimed to use a simple and inex-
pensive instrument, which has been validated in
adults,14,15 to evaluate EDS in children with sus-
pected SDB (S-SDB).

We hypothesized that children with S-SDB were
both sleepier and more hyperactive than control sub-
jects. Furthermore, we hypothesized that parameters
on overnight polysomnography (PSG) correlated
with EDS and hyperactivity in these children.

METHODS
The study protocol was approved by the Institutional Review

Board of Johns Hopkins University. Informed consent was se-
cured from the subjects’ parents or legal guardians. Assent was
obtained from all subjects �5 years of age. Patients with S-SDB
and control subjects were studied. Control subjects were screened
using Brouillette’s scoring system.16 A modified Epworth Sleepi-
ness Scale (ESS)14 and the Conners Abbreviated Symptom Ques-
tionnaire17 for hyperactivity were administered to all subjects.
Patients with S-SDB then underwent overnight PSG.

Study Population
S-SDB patients were recruited sequentially and prospectively

from all new patients who were referred to the Pediatric Sleep
Disorders Clinic at Johns Hopkins Hospital for evaluation of clin-
ically S-SDB secondary to adenotonsillar hypertrophy. Children
were included when they were aged 2 to 18 years. They were
excluded when they had other medical or neurologic conditions,
had craniofacial abnormalities, had undergone adenotonsillec-
tomy or other upper airway surgery, or were on medications that
could affect their level of alertness. All patients were seen by a
pediatric sleep specialist, and those with possible sleep disorders
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other than OSAS were excluded. Control subjects were recruited
from a general pediatric clinic in a primary care setting and from
the Dermatology Clinic at Johns Hopkins Hospital.

Screening of Control Subjects
Control subjects were screened for OSAS using Brouillette’s

scoring system. Brouillette et al16 formulated a scoring system to
determine the likelihood of OSAS on the basis of history alone.
Three variables were included in this score: difficulty breathing
during sleep, observed apnea, and snoring. A child with a score of
��1 had no OSAS, whereas a child with a score �3.5 had OSAS;
scores between �1 and 3.5 were indeterminate. In our study,
control subjects with an OSAS score ��1 were excluded.

Questionnaires
Two questionnaires (a modified ESS and the Conners Abbre-

viated Symptom Questionnaire for hyperactivity) were adminis-
tered to the child’s caregiver by a trained research assistant. In
addition, questions were asked directly to the first 46 children �6
years of age.

The ESS is a measure of a person’s general level of daytime
sleepiness.14 It is an 8-item questionnaire detailing an individual’s
propensity to fall asleep during commonly encountered situations.
Scores can range from 0 to 24. In adults, an ESS score �10 is taken
to indicate increased daytime sleepiness.14 The ESS was modified
slightly in this study to be more applicable to children. The men-
tion of alcohol was deleted in question number 7. In addition,
question 8 was taken to indicate that the subject was a passenger
in the car (Appendix 1).

The Conners Abbreviated Symptom Questionnaire for hyper-
activity is a 10-item index from the Revised Conners Parent Rating
Scale.17 This is used in rating children who are aged 3 to 17 years
for the presence of inattention, distractibility, and overactivity.
Raw scores may range from 0 to 30, with a score of 15 considered
clinically relevant (Appendix 2).

PSG
Patients with S-SDB underwent an overnight polysomnogram.

Control subjects did not undergo PSG. Standard PSG consisted of
electroencephalogram (C3A2/C3O1); electromyogram (submental
and tibial); electrooculogram (right, left); arterial oxygen satura-
tion (Sao2), oximeter pulse wave form, and end-tidal carbon di-
oxide tension (ETco2); oronasal airflow using a thermistor; and
thoracic and abdominal wall motion (piezo belts or respiratory
inductance plethysmography). Sleep was staged based on the
criteria of Rechtschaffen and Kales.18 Arousals were scored ac-
cording to the American Sleep Disorders Association criteria.19

Standard pediatric scoring criteria were used for respiratory
events.1 Hypopneas were scored when there was a decrease in
airflow �50% associated with either a 3% desaturation or an
arousal.1 The apnea-hypopnea index was defined as the total
number of obstructive apneas, hypopneas, and mixed apneas per
hour of sleep. OSAS was defined as an obstructive apnea index
�1/hour.1,7 Severity of OSAS was classified on the basis of the
obstructive apnea index, with mild OSAS having an obstructive
index between 1 and 4/hour, moderate OSAS 5 and 9/hour, and
severe OSAS �10/hour.20 Primary snoring (PS) was defined as
snoring without episodes of apnea, desaturation, hypoventilation,
or excessive arousals.21 Periodic limb movements (PLMs) were
scored using the International Classification of Sleep Disorders
(Revised) criteria.21 The scorer was blinded to the results of the
questionnaires.

Statistical Analysis
Data were expressed as means and standard deviations, where

appropriate. �2 analysis was used for categorical variables. The
unpaired t test was used to compare ESS scores of patients with
S-SDB versus control subjects, as well as the Conners scores of
patients with S-SDB versus control subjects. The ESS scores of
children who were younger than 5 years were also analyzed
separately as children in this age group usually take daytime naps.
To assess for the contribution of puberty to the degree of daytime
sleepiness in our subjects, we analyzed separately the ESS scores
of children who were older than 12 years (which was arbitrarily
set as the cutoff age for puberty). One-way analysis of variance
was performed to test the difference in ESS scores of patients with

mild, moderate, and severe OSAS. Similarly, one-way analysis of
variance was used to test the difference in Conners scores between
patients with mild, moderate, and severe OSAS. As the Conners
score has been studied only in children 3 to 17 years of age, data
were reanalyzed with subjects younger than 3 years excluded. The
Spearman correlation coefficient was used to describe the relation-
ship between the ESS score and PSG variables, as well as between
the Conners score and PSG variables. PSG variables evaluated
include sleep efficiency, arousal index, apnea-hypopnea index,
apnea-hypopnea index during rapid eye movement (REM) sleep,
Sao2 nadir, duration of Sao2 �92%, mean ETco2, mean ETco2
during REM sleep, peak ETco2, duration of ETco2 �50 mm Hg,
and PLM index. A Bonferroni correction for multiple comparisons
was used.

RESULTS

Study Group
Of all subjects who were approached to join the

study, only 1 family refused. A total of 203 consecu-
tive children were recruited; 23 were excluded.
Among the patients with S-SDB, 18 were excluded.
Seventeen of these children failed to undergo a sleep
study, and 1 had a sleep study done at another
institution. Among the control subjects, 5 were ex-
cluded because of an OSAS score ��1. Therefore,
108 patients with S-SDB and 72 control subjects com-
posed the study population. The 2 groups were not
statistically different on the basis of age, gender, race,
and type of insurance (Table 1). The type of insur-
ance was used as a surrogate measure of socioeco-
nomic status. Snoring was present in all but 1 of the
patients with S-SDB. Twenty-two patients had a his-
tory of daytime sleepiness by parental report.

ESS and Conners Score
The first 46 children who were �6 years of age

gave separate ESS scores from their parents. As the
correlation between parent and child ESS score was
good (r � 0.71, P � .001), subsequent ESS scores were
obtained from the accompanying caregiver alone.
The mean ESS score given by parents of patients with
S-SDB was significantly higher than that of control
subjects (8.1 � 4.9 vs 5.3 � 3.9; P � .001; Fig 1).
Taking an ESS score �10 as the cutoff for increased
daytime sleepiness, 32 (28%) patients with S-SDB
and 9 (12%) control subjects had EDS (P � .007).
There was no significant difference in the ESS scores
of patients who had S-SDB and were younger than 5
years and those who were 5 years and older (8.2 �
4.2 vs 8.1 � 5.2, respectively). Likewise, the ESS
scores of children who had S-SDB and were �12

TABLE 1. Demographic Data of Study Population

Patients
With S-SDB

Controls

N 108 72
Age, y, mean � SD (range) 7 � 4 (2–16) 8 � 4 (2–17)
Female gender, n (%) 58 (55) 43 (60)
Race, n (%)

White 26 (24) 26 (36)
Black 79 (73) 46 (64)
Other 3 (3) 0 (0)

Private insurance, n (%) 37 (34) 28 (39)

There was no statistical difference between patients with S-SDB
and control subjects on the basis of age, gender, race, and type of
insurance. The type of insurance was used as a surrogate measure
of socioeconomic status.
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years (8.1 � 4.8) were not statistically different from
the ESS scores of those who were older than 12 years
(8.4 � 6.6). The ESS scores of patients with S-SDB and
control subjects who were younger than 5 years (8.2
� 4.2 vs 8.0 � 4.2) were not significantly different,
but the ESS scores of patients who had S-SDB and
control subjects who were older than 12 years (8.4 �
6.6 vs 4.3 � 2.6) were (P � .05).

The Conners score of patients with S-SDB (12.8 �
7.6) was significantly higher (P � .001) than the score
of control subjects (9.0 � 6.2; Fig 2), although it was
lower than the score considered clinically relevant.
Excluding children �3 years of age, the significant
difference between the Conners score of patients
with S-SDB and controls persisted (13.0 � 7.5 vs 9.0
� 6.3, respectively).

Subgroup Analysis
The PSG results are shown in Table 2. Of the 108

patients with clinically S-SDB, 63 (58%) received a
diagnosis of PS on overnight PSG. The remaining 45
(42%) had various degrees of OSAS. Twenty-one had
mild, 8 had moderate, and 16 had severe OSAS.
None of the patients with S-SDB fulfilled the criteria
for PLM disorder. The ESS score of patients with

OSAS (8.3 � 5.6) was not statistically different from
the ESS score of those who had a diagnosis of PS
alone (8.0 � 4.5). There was also no difference be-
tween the ESS score of patients with mild, moderate,
and severe OSAS (Fig 3). Similarly, the Conners score
was not statistically different between patients with
OSAS and those with PS (12.6 � 8.3 and 13.0 � 7.0
for OSAS and PS respectively). There was also no
statistically significant difference in the Conners
scores of patients with mild, moderate, and severe
OSAS (Fig 4).

In children with OSAS, the ESS score had a statis-
tically significant but weak correlation with the mean
Sao2 during REM sleep (r � �0.41, P � .05), PLM
index (r � 0.40, P � .05), apnea-hypopnea index (r �
0.32, P � .05), mean Sao2 (r � �0.31, P � .05), and
Sao2 nadir (r � �0.31, P � .05) but not with other
parameters tested (Table 3). However, when the P
value was adjusted for multiple comparisons using
the Bonferroni correction factor, these correlations
failed to reach significance. There was no significant
correlation between the Conners score and PSG pa-
rameters.

As most children with OSAS obstruct primarily
during REM sleep,22 data were reanalyzed using the
apnea-hypopnea index during REM sleep. No signif-
icant correlation was found between the ESS or Con-
ners scores and the REM apnea-hypopnea index.
However, ESS scores correlated with the mean Sao2
during REM sleep.

DISCUSSION
To our knowledge, this is the first study to evalu-

ate the use of the ESS score in children. We have
shown that children with S-SDB were sleepier than
age-, gender-, and race-matched control subjects.
Our data also confirmed previous reports that chil-
dren with S-SDB exhibit more symptoms of atten-
tion-deficit/hyperactivity disorder than normal chil-
dren. PSG parameters correlated only weakly with
the ESS score and had no significant correlation with
hyperactivity.

Daytime Sleepiness
EDS is a cardinal feature of adult OSAS.21 In chil-

dren, it is relatively uncommon, but its reported
prevalence has varied over a wide range.7,9–12 Al-
though the mean ESS score of children with S-SDB

Fig 1. The ESS score of patients with S-SDB was higher than the
score of control subjects (P � .001).

Fig 2. The Conners score of patients with S-SDB was higher than
the score of control subjects (P � .001).

TABLE 2. PSG Results of Children With S-SDB

PSG Parameter Mean � SD (range)

Sleep efficiency, % 83 � 12 (39–97)
Arousal index, n/h 10 � 8 (1–53)
Apnea-hypopnea index, n/h 8 � 18 (0–48.2)
REM apnea-hypopnea

index, n/h REM sleep
17 � 30 (0–148.2)

REM obstructive index, n/h
REM sleep

10 � 20 (0–107.5)

Peak ETco2, mmHg 52 � 5 (41–67)
Sao2 nadir, % 88 � 10 (48–98)
Mean Sao2, % 98 � 2 (88–100)
Mean Sao2 (REM sleep), % 97 � 3 (73–100)
PLM index, n/h 0.3 � 0.8 (0–3.3)
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did not reach the level generally set for EDS based on
adult studies (ESS �10),14 it was statistically higher
than the ESS score of control subjects. Therefore, as a
group, we have shown that children with S-SDB are
relatively sleepy compared with nonsnoring control
subjects.

An interesting finding was the lack of a significant
difference between the ESS scores of children with
S-SDB and control subjects who were younger than 5

years. That children in this age group usually nap
during the day may account for this lack of differ-
ence in parental perception of sleepiness.

After classifying children who were referred for
S-SDB into those with PS and those with OSAS, there
was no significant difference in daytime sleepiness
between these 2 groups. Daytime symptoms are tra-
ditionally thought to be absent in patients with PS.21

Our results, however, suggest that snoring may in

Fig 3. One-way analysis of variance revealed
that the ESS scores of patients with mild,
moderate, and severe OSAS did not differ
significantly.

Fig 4. One-way analysis of variance revealed
that the Conners scores of patients with mild,
moderate, and severe OSAS did not differ sig-
nificantly.

TABLE 3. Correlation Between PSG Parameters and ESS and Conners Scores

PSG Parameter Correlation With
ESS Score (r)

Correlation With
Conners Score (r)

Sleep efficiency, % �0.05 �0.09
Arousal index, n/h 0.25 0.04
Apnea-hypopnea index, n/h 0.32* 0.24
REM apnea-hypopnea index, n/h 0.26 0.13
REM obstructive apnea index, n/h 0.24 0.19
Peak ETco2, mm Hg 0.19 0.29
Mean ETco2, mm Hg 0.04 0.12
Mean ETco2, REM sleep, mm Hg 0.13 0.19
Duration ETco2 �50 mm Hg, min �0.06 0.03
Sao2 nadir, % �0.31* �0.22
Mean Sao2, % �0.31* �0.16
Mean Sao2, REM sleep, % �0.41* �0.27
Duration Sao2 �92%, min 0.13 �0.03
PLM index, n/h 0.40* 0.25

* P � .05.
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itself be associated with sleepiness in children. Sim-
ilar findings have been shown in adult studies.23,24 In
a cross-sectional cohort of 5777 adults, the authors
found that snoring was independently associated
with excess sleepiness.23 In another adult study, day-
time sleepiness, as measured by both ESS and mul-
tiple sleep latency test, was compared between nor-
mal controls and patients with either upper airway
resistance syndrome (UARS), sleep hypopnea syn-
drome, or OSAS.25 There was a significant difference
between the ESS scores of the controls versus the
patients with SDB. However, the ESS and multiple
sleep latency test were similar for the 3 patient
groups.

Classifying the children with OSAS in our study
according to severity did not yield a significant rela-
tionship between the severity of OSAS and the de-
gree of daytime sleepiness. It is possible that children
may have varying susceptibility to the effects of
OSAS severity, accounting for the lack of relation-
ship. Previous studies have shown conflicting results
in this area. Some adult studies have similarly shown
this lack of relationship,26–28 whereas others have
shown a positive relationship between OSAS sever-
ity and the degree of sleepiness.13,29 As there were
only a small number of children with moderate to
severe OSAS, it is also possible that our study was
underpowered to detect a significant relationship.

Relationship Between PSG Parameters and Daytime
Sleepiness

We found weak correlations between daytime
sleepiness and the mean Sao2 during REM sleep,
PLM index, the apnea-hypopnea index, and the low-
est recorded Sao2. There was no significant relation-
ship between daytime sleepiness and sleep efficiency
or the arousal index.

The link between the ESS score and PSG parame-
ters is unclear. Some studies have shown significant
correlation between these, whereas others have not.
In adults with OSAS, sleep fragmentation as a result
of recurrent arousal is thought to be the primary
reason for EDS.30,31 Other factors have also been
shown to correlate with daytime sleepiness, such as
nocturnal hypoxemia and the apnea-hypopnea in-
dex.32,33 In our study, none of the PSG parameters
could be used to predict daytime sleepiness, as the
correlations were weak. Similar findings have been
shown in a number of adult studies.26,27,34

The PLM disorder, defined as a PLM index �5, is
believed to cause daytime sleepiness due to recurrent
arousals, resulting in sleep fragmentation.21 Al-
though none of the patients in the present study
satisfied the criteria for this disorder, the PLM index
showed a weak correlation with daytime sleepiness
(Table 2). With this weak correlation, it is unlikely
that PLMs contribute significantly to the daytime
sleepiness in children with S-SDB. Using both objec-
tive and subjective measures of daytime sleepiness, a
recent study also showed comparable findings.35

The absence of a strong relation between PSG pa-

rameters and daytime sleepiness in this study brings
up the possibility either that we are not measuring
the right parameter during routine PSG or that the
commonly measured parameters in PSG are not sen-
sitive determinants of daytime sleepiness. Sleep frag-
mentation seems not to be a major factor in the
development of daytime sleepiness in children with
OSAS, as there was no significant correlation be-
tween daytime sleepiness and the arousal index. In
fact, previous studies have shown that apneas in
children are terminated by arousal less often than in
adults, leading to less fragmented sleep.36 Theoreti-
cally, measures of increased upper airway resistance,
such as esophageal pressure swings, may be more
sensitive determinants of daytime sleepiness.

UARS, which is part of the spectrum of SDB, is
characterized by EDS as a result of fragmented sleep
caused by brief arousals not associated with discrete
apneas or gas exchange abnormalities.25 It is diag-
nosed by demonstrating an association between
esophageal pressure swings and arousals.37 As
esophageal pressure was not measured in this study,
it is possible that some of the subjects who were
labeled as PS may actually have had UARS. How-
ever, in that case, we would have expected to see a
correlation between the arousal index and the ESS
score.

Alternatively, subcortical arousals that have been
shown to be common in children may also be con-
tributing to sleepiness.38 The pulse transit time,
which is a noninvasive measure of subcortical
arousal, was found to be a more sensitive measure of
sleep disruption than visible electroencephalogram
(EEG) arousals.39 In addition, significant changes in
spectral EEG characteristics have been shown in ob-
structive events not terminated by EEG arousal.40

These measures of subcortical arousal, which are not
part of the routinely measured parameters on PSG
and were not analyzed in this study, may perhaps
have a stronger relation with daytime sleepiness.
This may be an area for future research. With the
correlation, although weak, between sleepiness and
oxygen saturation, hypoxemia may play a bigger role
in the cause of sleepiness in children with SDB than
EEG arousals.

Attention Deficit and Hyperactivity
On the basis of the Conners score, we found that

children with S-SDB had more symptoms of atten-
tion-deficit/hyperactivity disorder than control sub-
jects (Fig 2). There was no difference in attention-
deficit/hyperactivity symptoms between the PS and
OSAS groups.

These data confirm previous reports that children
with SDB commonly manifest neurobehavioral com-
plications, specifically hyperactivity and inatten-
tion.2,5,41–43 It is interesting that the Conners score of
children with OSAS was not statistically different
from the Conners score of children with PS alone.
Similar findings were shown in a recent study of 113
children who were referred for S-SDB.42 There was
no difference in the hyperactivity scores of children
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who subsequently received a diagnosis of SDB by
polysomnography and those without. These findings
suggest that snoring by itself may affect a child’s
daytime behavior.

None of the PSG parameters measured in our
study correlated to a significant degree with symp-
toms of attention-deficit/hyperactivity disorder.
Likewise, Chervin et al42 found no correlation be-
tween hyperactivity and respiratory parameters on
PSG. However, they found a correlation between
hyperactivity and the PLM index. This association
was found only in patients with SDB.

The absence of a relation between PSG parameters
and symptoms of attention deficit and hyperactivity
again indicates that we may be measuring the wrong
parameters or that commonly measured parameters
on nocturnal PSG are not sensitive determinants of
hyperactivity. Hyperactivity has been proposed to be
a child’s way of acting out daytime sleepiness. As
such, measures of subcortical arousal associated with
respiratory events may give better correlations with
hyperactivity.

It is important to note that we excluded children
who were taking medications that could affect their
level of alertness, including those who were taking
drugs used for attention-deficit/hyperactivity disor-
der. As such, our data may have underestimated
attention-deficit and hyperactivity in children with
S-SDB. In addition, differences in birth history and
other medical conditions may have played a role.
However, as we excluded those with significant
medical conditions, it is unlikely that these factors
played a major role.

Study Limitations
This study compared clinically referred children

with S-SDB with control subjects from other clinics.
Thus, clinical referral bias may account for the dif-
ference in ESS and Conners scores between patients
and control subjects. The ESS and the Conners score
are subjective methods of assessing sleepiness and
hyperactivity and as such may also be prone to re-
port bias. Of note, however, is that only 22 of the 108
patients with S-SDB had a history of daytime sleep-
iness by parental report. Most children presented
with chief complaints of snoring and witnessed ap-
nea during sleep. Furthermore, all children were
seen by a sleep specialist, and children with other
types of sleep disorders were excluded. Neverthe-
less, it would be important to confirm these results
with a population-based study.

Our control subjects did not undergo a sleep study
but were screened for OSAS on the basis of history
using the OSAS score developed by Brouillette et
al.16 This score has been shown to differentiate am
individual with no SDB from one with OSAS, al-
though it has not been shown to be effective at dif-
ferentiating PS from OSAS.

The use of a thermistor to measure nasal airflow
has its limitations. Being a qualitative measurement,
it is not as sensitive in detecting flow limitation,
which may be associated with increased upper air-
way resistance or hypopneas.1 Nasal cannula pres-

sure measurements, which have been validated in
adults,44 have been shown to detect apneas, hypop-
neas, and flow-limited events not identified by ther-
mistors in children.45,46 However, as this detects only
nasal airflow, it may miss events in children who
frequently mouth-breathe45,46 and in those who ex-
perience nasal obstruction.47 As such, to minimize
the limitations associated with the use of a ther-
mistor, we used the ETco2 wave form as an addi-
tional means of measuring airflow.

It should be noted that the majority of subjects in
both the S-SDB and control groups were black, re-
flecting the ethnic mix of our hospital’s clinical pop-
ulation. Thus, the study sample may not be repre-
sentative of the rest of the United States.

CONCLUSIONS
In summary, we have shown that although the

mean ESS score of patients was within the normal
range for adults, children with S-SDB were sleepier
and more hyperactive than control subjects. These
findings have important implications in clinical prac-
tice as we have shown that even the mildest form of
SDB may be associated with daytime symptoms. The
long-term consequence of this is currently unknown,
but it is possible that the neurocognitive functioning
of a child may be affected. We have also shown that
the ESS is a simple and useful test to administer to
children. However, the results of this study need to
be confirmed by a population-based study with a
more representative population. Additional studies
are needed to elucidate the causative factors for EDS
and hyperactivity in children with S-SDB.

APPENDIX 1: MODIFIED EPWORTH
SLEEPINESS SCALE

How likely are you/your child to doze off or fall
asleep in the following situations, in contrast to feel-
ing just tired? This refers to your usual way of life in
recent times. Even if you/your child have not done
some of these things recently, try to work out how
they would have affected you/your child. Use the
following scale to choose the most appropriate num-
ber for each situation:

0 � no chance of dozing
1 � slight chance of dozing
2 � moderate chance of dozing
3 � high chance of dozing

Situation Chance of
Dozing

Sitting and reading
Watching TV
Sitting inactive in a public place (eg, movie theater

or a meeting)
As a passenger in a car for an hour without a

break
Lying down to rest in the afternoon when

circumstances permit
Sitting and talking to someone
Sitting quietly after lunch
In a car, while stopped for a few minutes in traffic
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APPENDIX 2: CONNERS ABBREVIATED
SYMPTOM QUESTIONNAIRE

ACKNOWLEDGMENTS
This study was funded through National Heart, Lung, and

Blood Institute Grant HL 58585.
We thank all of the children and their parents who participated

in this study.

REFERENCES
1. Standards and indications for cardiopulmonary sleep studies in chil-

dren. American Thoracic Society. Am J Respir Crit Care Med. 1996;153:
866–878

2. Ali NJ, Pitson DJ, Stradling JR. Snoring, sleep disturbance, and behav-
iour in 4-5 year olds. Arch Dis Child. 1993;68:360–366

3. Redline S, Tishler PV, Schluchter M, Aylor J, Clark K, Graham G. Risk
factors for sleep-disordered breathing in children. Associations with
obesity, race, and respiratory problems. Am J Respir Crit Care Med.
1999;159:1527–1532

4. Cardiorespiratory sleep studies in children. Establishment of normative
data and polysomnographic predictors of morbidity. American Tho-
racic Society. Am J Respir Crit Care Med. 1999;160:1381–1387

5. Ali NJ, Pitson D, Stradling JR. Sleep disordered breathing: effects of
adenotonsillectomy on behaviour and psychological functioning. Eur
J Pediatr. 1996;155:56–62

6. Gozal D. Sleep-disordered breathing and school performance in chil-
dren. Pediatrics. 1998;102:616–620

7. Marcus CL, Carroll JL. Obstructive sleep apnea syndrome. In: Loughlin
GM, Eigen H, eds. Respiratory Disease in Children: Diagnosis and Manage-
ment. Baltimore, MD: Williams & Wilkins; 1994:475–499

8. Arens R. Obstructive sleep apnea in childhood: clinical features. In:
Loughlin GM, Carroll J, Marcus CL, eds. Sleep and Breathing in Children:
A Developmental Approach. New York, NY: Marcel Dekker; 2000:575–600

9. Frank Y, Kravath RE, Pollak CP, Weitzman ED. Obstructive sleep apnea
and its therapy: clinical and polysomnographic manifestations. Pediat-
rics. 1983;71:737–742

10. Rosen CL. Clinical features of obstructive sleep apnea hypoventilation
syndrome in otherwise healthy children. Pediatr Pulmonol. 1999;27:
403–409

11. Carroll J, Loughlin GM. Obstructive sleep apnea syndrome in infants
and children: clinical features and pathophysiology. In: Ferber R, Kry-
ger M, eds. Principles and Practice of Sleep Medicine in the Child. Philadel-
phia, PA: WB Saunders Company; 1995:163–191

12. Guilleminault C, Korobkin R, Winkle R. A review of 50 children with
obstructive sleep apnea syndrome. Lung. 1981;159:275–287

13. Gozal D, Wang M, Pope DW Jr. Objective sleepiness measures in
pediatric obstructive sleep apnea. Pediatrics. 2001;108:693–697

14. Johns MW. A new method for measuring daytime sleepiness: the Ep-
worth sleepiness scale. Sleep. 1991;14:540–545

15. Johns MW. Reliability and factor analysis of the Epworth Sleepiness
Scale. Sleep. 1992;15:376–381

16. Brouillette R, Hanson D, David R, et al. A diagnostic approach to
suspected obstructive sleep apnea in children. J Pediatr. 1984;105:10–14

17. Casat CD, Norton HJ, Boyle-Whitesel M. Identification of elementary

school children at risk for disruptive behavioral disturbance: validation
of a combined screening method. J Am Acad Child Adolesc Psychiatry.
1999;38:1246–1253

18. Rechtschaffen A, Kales A. A Manual of Standardized Terminology, Tech-
niques and Scoring Systems for Sleep Stages of Human Subjects. Los Ange-
les, CA: UCLA Brain Information Service/Brain Research Institute; 1968

19. EEG arousals: scoring rules and examples: a preliminary report from
the Sleep Disorders Atlas Task Force of the American Sleep Disorders
Association. Sleep. 1992;15:173–184

20. Katz ES, Greene MG, Carson KA, et al. Night-to-night variability of
polysomnography in children with suspected obstructive sleep apnea.
J Pediatr. 2002;140:589–594

21. American Sleep Disorders Association. International Classification of Sleep
Disorders, Revised: Diagnostic and Coding Manual. Rochester, MN: Amer-
ican Sleep Disorders Association; 1997

22. Goh DY, Galster P, Marcus CL. Sleep architecture and respiratory
disturbances in children with obstructive sleep apnea. Am J Respir Crit
Care Med. 2000;162:682–686

23. Gottlieb DJ, Yao Q, Redline S, Ali T, Mahowald MW. Does snoring
predict sleepiness independently of apnea and hypopnea frequency?
Am J Respir Crit Care Med. 2000;162:1512–1517

24. Guilleminault C, Do KY, Chowdhuri S, Horita M, Ohayon M, Kushida
C. Sleep and daytime sleepiness in upper airway resistance syndrome
compared to obstructive sleep apnoea syndrome. Eur Respir J. 2001;17:
838–847

25. Guilleminault C, Stoohs R, Clerk A, Cetel M, Maistros P. A cause of
excessive daytime sleepiness. The upper airway resistance syndrome.
Chest. 1993;104:781–787

26. Cheshire K, Engleman H, Deary I, Shapiro C, Douglas NJ. Factors
impairing daytime performance in patients with sleep apnea/hypopnea
syndrome. Arch Intern Med. 1992;152:538–541

27. Guilleminault C, Partinen M, Quera-Salva MA, Hayes B, Dement WC,
Nino-Murcia G. Determinants of daytime sleepiness in obstructive sleep
apnea. Chest. 1988;94:32–37

28. Kingshott RN, Sime PJ, Engleman HM, Douglas NJ. Self assessment of
daytime sleepiness: patient versus partner. Thorax. 1995;50:994–995

29. Gottlieb DJ, Whitney CW, Bonekat WH, et al. Relation of sleepiness to
respiratory disturbance index: the Sleep Heart Health Study. Am J Respir
Crit Care Med. 1999;159:502–507

30. Colt HG, Haas H, Rich GB. Hypoxemia vs sleep fragmentation as cause
of excessive daytime sleepiness in obstructive sleep apnea. Chest. 1991;
100:1542–1548

31. Roehrs T, Zorick F, Wittig R, Conway W, Roth T. Predictors of objective
level of daytime sleepiness in patients with sleep-related breathing
disorders. Chest. 1989;95:1202–1206

32. Chervin RD, Aldrich MS. Characteristics of apneas and hypopneas
during sleep and relation to excessive daytime sleepiness. Sleep. 1998;
21:799–806

33. Punjabi NM, O’Hearn DJ, Neubauer DN, et al. Modeling hypersomno-
lence in sleep-disordered breathing. A novel approach using survival
analysis. Am J Respir Crit Care Med. 1999;159:1703–1709

34. Kingshott RN, Engleman HM, Deary IJ, Douglas NJ. Does arousal
frequency predict daytime function? Eur Respir J. 1998;12:1264–1270

35. Chervin RD. Periodic leg movements and sleepiness in patients evalu-
ated for sleep-disordered breathing. Am J Respir Crit Care Med. 2001;
164:1454–1458

36. McNamara F, Issa FG, Sullivan CE. Arousal pattern following central
and obstructive breathing abnormalities in infants and children. J Appl
Physiol. 1996;81:2651–2657

37. Exar EN, Collop NA. The upper airway resistance syndrome. Chest.
1999;115:1127–1139

38. Mograss MA, Ducharme FM, Brouillette RT. Movement/arousals. De-
scription, classification, and relationship to sleep apnea in children.
Am J Respir Crit Care Med. 1994;150:1690–1696

39. Katz ES, Lutz J, Marcus CL. Pulse transit time as a measure of arousal
and respiratory effort in children with sleep-disordered breathing. J Pe-
diatr Res. 2002;52:580–588

40. Bandla HP, Gozal D. Dynamic changes in EEG spectra during obstruc-
tive apnea in children. Pediatr Pulmonol. 2000;29:359–365

41. Chervin RD, Dillon JE, Bassetti C, Ganoczy DA, Pituch KJ. Symptoms of
sleep disorders, inattention, and hyperactivity in children. Sleep. 1997;
20:1185–1192

42. Chervin RD, Archbold KH. Hyperactivity and polysomnographic find-
ings in children evaluated for sleep-disordered breathing. Sleep. 2001;
24:313–320

Observation Not
at All

Just a
Little

Pretty
Much

Very
Much

1. Restless or overactive
2. Excitable, impulsive
3. Disturbs other children
4. Fails to finish things he/she

starts–short attention span
5. Constantly fidgeting
6. Inattentive, easily distracted
7. Demands must be met

immediately–easily
frustrated

8. Cries often and easily
9. Mood changes quickly and

drastically
10. Temper outbursts, explosive

and unpredictable behavior
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EUROPEAN ENVIRONMENTAL RULES PROPEL CHANGE IN U.S.

“Generally stricter European laws reflect a different philosophical approach to
regulation, says Dr Indra Spiecker, a lawyer specializing in comparative law and
assistant professor for American law at the University of Osnabruck in Germany.
American lawmakers primarily look to cost-benefit analysis, which holds that the
benefit of imposing regulation should outweigh its cost. European nations have
more readily embraced what is called the precautionary principle. Essentially,
Europeans emphasize the cost of inaction, while Americans tend to focus on the
cost of action. . . . The EU is now considering sweeping new regulation of its
chemical industry that has unleashed what analysts here say is the biggest lobbying
effort in Brussels ever mounted by American industry. The new law, known as
Reach, would place the burden of proof of safety on the producers before its sale,
rather than waiting for the problems to spur regulation later. It would force
American chemical companies to comply with the legislation in order to continue
exporting to Europe—and raises the fear of similar legislation in the United States.
The chemical industry points out that few if any of the unregulated chemicals are
causing obvious health crises and says the legislation is overly bureaucratic and
expensive. The American Chemical Council has marshaled its members to alter or
derail the legislation.”

Pohl O. New York Times. July 6, 2004

Noted by JFL, MD
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INTRODUCTION

IN CONTRAST TO WHAT IS KNOWN ABOUT SLEEP
HABITS AND SLEEP DISTURBANCES IN INFANTS
AND TODDLERS1-4 AND IN PRESCHOOL-AGED
CHILDREN,5-7 relatively few studies have addressed these
issues in latency-aged children.8-10 Those studies which
have examined sleep behavior in middle childhood11-13

have employed a variety of different interviews, brief ques-
tionnaires, and sleep survey instruments, many of which do
not have reliability and validity data reported. This has led

to considerable difficulties in comparing results across
studies. Few of the sleep survey methods used in school-
aged children examine both behaviorally-based (Limit
Setting Sleep Disorder, Sleep Onset Association Disorder,
etc.) and medical (Obstructive Sleep Apnea, Narcolepsy,
etc.) sleep disorders, and most have not been formulated
according to any of the standardized systems for catego-
rization of clinical sleep disorders such as is contained in
the International Classification of Sleep Disorders (ICSD)
manual.14 Finally, the definition of a sleep “disturbance”
vs. a sleep “behavior” in these studies has been based on
often arbitrary thresholds set by the authors and have not
included parental definitions of sleep problems in the con-
text of the individual family.

We present preliminary reliability and validity data on
a parent-report sleep screening survey specifically

Study Objectives: To present psychometric data on a comprehensive, parent-report sleep screening instrument designed for
school-aged children, the Children’s Sleep Habits Questionnaire (CSHQ). The CSHQ yields both a total score and eight subscale
scores, reflecting key sleep domains that encompass the major medical and behavioral sleep disorders in this age group.
Design: Cross-sectional survey.
Setting: Three elementary schools in New England, a pediatric sleep disorders clinic in a children’s teaching hospital.
Participants: Parents of 469 school-aged children, aged 4 through 10 years (community sample), and parents of 154 patients diag-
nosed with sleep disorders in a pediatric sleep clinic completed the CSHQ.
Interventions: N/A
Measurements and Results: The CSHQ showed adequate internal consistency for both the community sample (�=0.68) and the
clinical sample (�=0.78); alpha coefficients for the various subscales of the CSHQ ranged from 0.36 (Parasomnias) to 0.70 (Bedtime
Resistance) for the community sample, and from 0.56 (Parasomnias) to 0.93 (Sleep-Disordered Breathing) for the sleep clinic group.
Test-retest reliability was acceptable (range 0.62 to 0.79). CSHQ individual items, as well as the subscale and total scores were able
to consistently differentiate the community group from the sleep-disordered group, demonstrating validity. A cut-off total CSHQ score
of 41 generated by analysis of the Receiver Operator Characteristic Curve (ROC) correctly yielded a sensitivity of 0.80 and speci-
ficity of 0.72.
Conclusions: The CSHQ appears to be a useful sleep screening instrument to identify both behaviorally based and medically-
based sleep problems in school-aged children.
Key words: Sleep habits; sleep survey; sleep disorders; pediatrics
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designed for school-aged (4 years through 10 years) chil-
dren, the Children’s Sleep Habits Questionnaire (CSHQ).
The design of the CSHQ is based on common clinical
symptom presentations of the most prevalent pediatric
International Classification of Sleep Disorders diag-
noses.14

METHODS

Participants

The community sample population consisted of 1099
students aged 4—10 years inclusive, enrolled in three pub-
lic elementary schools, each of which was comprised of
grades kindergarten through fourth grade. The three
schools were in a predominantly white, middle-income,
English-speaking suburban school district in Southeastern
New England and were selected both on the basis of acces-
sibility and as representative of a typical suburban commu-
nity school system. Participants from each of the three
schools were surveyed separately during one of three peri-
ods during the school year (Spring, Fall, Winter), in order
to minimize potential seasonal differences in sleep habits.
Sixty parents also responded voluntarily to a request for
test-retest completion of the survey approximately two
weeks later.

Of the total of 1099 questionnaire packets mailed, 520
questionnaires were not returned; there were 54 refusals,
and 10 subjects moved (response rate = 46.9%). Twenty-six
11-year-old children were eliminated because of the deci-
sion to restrict the sample age distribution in order to min-
imize possible pubertal influences on sleep. Twenty chil-
dren were excluded from the final sample because of a par-
ent-reported history of having been diagnosed with a psy-
chiatric condition (such as ADHD or depression) that could
impact on sleep onset or night wakings and/or were receiv-
ing medication with likely effects on sleep, such as psy-
chostimulants, anticonvulsants, or antihistamines. The final
sample consisted of 469 children. The mean age of the sam-
ple was 7.6 years ± 1.5 years. There were 240 boys (51.2%)
and 229 girls (48.8%).15 Socioeconomic status was deter-
mined using the Hollingshead Form Index of Social
Status15 which is based on occupation and education. The
mean Hollingshead SES score was 45.5 (SD=11.3). 

The clinical population consisted of 154 patients con-
secutively diagnosed with a behavioral sleep disorder, a
parasomnia or sleep-disordered breathing in a pediatric
sleep disorders clinic in a children’s teaching hospital in
Southeastern New England. The data was collected over a
four year period due to presentation rates of the specific
diagnostic entities in the selected age group. Patients were
divided into the three primary diagnostic groups following
an extensive evaluation in the sleep clinic. In addition, the
diagnosis of Obstructive Sleep Apnea Syndrome (OSAS)
in all patients in the sleep disordered breathing group was

confirmed by standard one-night in-hospital polysomno-
graphic (PSG) evaluation, including EEG monitoring for
sleep staging, using a cut-off respiratory disturbance index
of >1 to define OSA.16 The mean age of the clinical sample
was 6.8 years (SD=1.7 yr.). There were 91 boys (59.1%)
and 63 girls (40.9%). The mean Hollingshead SES score
was 33.0 (SD=13.8).

The characteristics of the three clinical sample diagnos-
tic groups were as follows: Behavioral Sleep Disorders
group (n=43) (including Limit Setting Sleep Disorders,
Sleep Onset Association Disorder, and Adjustment Sleep
Disorder); 22 M, 21 F; mean age = 6.6 years (SD=1.6);
Parasomnias group (n=45) (including Sleepwalking, Night
Terrors and Confusional Arousals); 25 M, 20 F; mean age
= 7.1 years (SD=1.7); and Sleep-Disordered Breathing
group (n=66); 44 M, 22 F; mean age = 6.7 years (SD=1.7).

MEASURE

The Children’s Sleep Habits Questionnaire (CSHQ).
The CSHQ is a retrospective, 45-item parent questionnaire
that has been used in a number of studies to examine sleep
behavior in young children.17-19 The CSHQ includes items
relating to a number of key sleep domains that encompass
the major presenting clinical sleep complaints in this age
group: bedtime behavior and sleep onset; sleep duration;
anxiety around sleep; behavior occurring during sleep and
night wakings; sleep-disordered breathing; parasomnias;
and morning waking/daytime sleepiness. Parents are asked
to recall sleep behaviors occurring over a “typical” recent
week. Items are rated on a three-point scale: “usually” if
the sleep behavior occurred five to seven times/week;
“sometimes” for two to four times/week; and “rarely” for
zero to one time/week. Some items were reversed in order
to consistently make a higher score indicative of more dis-
turbed sleep.

Reduction of Sleep Variables. For the purposes of fur-
ther psychometric evaluation analysis, some of the CSHQ
items were eliminated as redundant or ambiguous, and the
remaining 35 were conceptually grouped into eight sub-
scales reflecting the following sleep domains: 1) Bedtime
Resistance, 2) Sleep Onset Delay, 3) Sleep Duration, 4)
Sleep Anxiety, 5) Night Wakings, 6) Parasomnias, 7) Sleep-
Disordered Breathing, 8) Daytime Sleepiness. Total Sleep
Disturbance score included all items of the eight subscales,
but consisted of only 33 items because two of the items on
the Bedtime Resistance and Sleep Anxiety subscales were
identical. Items contained in each of the subscales are list-
ed in Table 1. 

Statistical Analysis. The subscales were assessed for
internal consistency using Cronbach’s ∝ -coefficients.
Means and standard deviations of each item in the sub-
scales and the total subscale scores are listed in Table 1.
Test-retest reliability was calculated using Pearson’s corre-
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Control Sample Clinic Sample Control Control Clinic
Subscale Item Mean SD N Mean SD N F df Z Test-

retest rc
Test-

retest N
αα N αα N

1. Bedtime Resistance 7.06 1.89 382 9.43 3.49 128 65.74 3, 506 -- 0.676** 56 0.70 441 0.83 142
Goes to bed at same time 1.18 0.53 402 1.30 0.57 130 3.57 0.163 60 --- --- --- ---
Falls asleep in own bed 1.21 0.57 400 1.52 0.81 129 5.10 0.335 58 --- --- --- ---
Falls asleep in other’s bed 1.21 0.52 401 1.48 0.76 129 4.53 0.580 59 --- --- --- ---
Needs parent in room to sleep 1.17 0.48 390 1.57 0.82 129 6.67 0.886 58 --- --- --- ---
Struggles at bedtime 1.13 0.41 392 1.70 0.86 130 9.50 0.265 58 --- --- --- ---
Afraid of sleeping alone 1.19 0.49 388 1.85 0.91 128 9.60 0.597 59 --- --- --- ---

2. Sleep Onset Delay 1.25 0.53 403 1.80 0.88 128 7.58 0.620** 60 --- --- ---
Falls asleep in 20 minutes

3. Sleep Duration 3.41 0.93 398 4.94 1.98 122 102.68 3, 516 0.400 60 0.69 459 0.80 137
Sleeps too little 1.21 0.42 400 1.78 0.86 127 7.69 0.420 60 --- --- --- ---
Sleeps the right amount 1.13 0.43 400 1.73 0.84 124 9.73 0.452 60 --- --- --- ---
Sleeps same amount each day 1.07 0.34 398 1.42 0.63 125 8.84 0.062 60 --- --- --- ---

4. Sleep Anxiety 4.89 1.45 374 7.09 2.44 119 114.13 3, 489 0.790** 56 0.63 432 0.68 132
Needs parent in room to sleep 1.17 0.48 390 1.57 0.82 129 6.67 0.886 58 --- --- --- ---
Afraid of sleeping in the dark 1.38 0.68 387 2.08 0.87 129 9.23 0.585 59 --- --- --- ---
Afraid of sleeping alone 1.19 0.49 388 1.85 0.91 128 9.60 0.597 59 --- --- --- ---
Trouble sleeping away 1.17 0.44 386 1.56 0.79 120 6.10 0.551 58 --- --- --- ---

5. Night Wakings 3.51 0.89 384 5.69 1.60 120 278.99 3, 500 0.634** 56 0.54 437 0.44 135
Moves to other’s bed in night 1.17 0.44 392 1.76 0.82 126 9.58 0.584 59 --- --- --- ---
Awakes once during night 1.31 0.55 393 2.13 0.76 121 11.45 0.682 58 --- --- --- ---
Awakes more than once 1.03 0.16 385 1.86 0.83 126 15.19 0.018 57 --- --- --- ---

6. Parasomnias 8.11 1.25 371 11.22 2.53 117 229.21 3, 484 0.618** 57 0.36 425 0.56 132
Wets the bed at night 1.12 0.43 380 1.30 0.61 125 4.48 1.000 58 --- --- --- ---
Talks during sleep 1.22 0.44 393 1.72 0.77 127 7.97 0.392 58 --- --- --- ---
Restless and moves a lot 1.37 0.58 390 2.26 0.83 127 11.30 0.572 59 --- --- --- ---
Sleepwalks 1.04 0.22 384 1.36 0.65 128 8.76 1.000 58 --- --- --- ---
Grinds teeth during sleep 1.25 0.52 386 1.50 0.70 124 5.07 0.668 57 --- --- --- ---
Awakens screaming, sweating 1.02 0.12 385 1.50 0.77 125 12.03 1.000 58 --- --- --- ---
Alarmed by scary dream 1.10 0.30 389 1.53 0.73 126 8.72 0.858 60 --- --- --- ---

Table 1—Unadjusted Means, Standard deviations for individual items and subscales, N, F values, Test-retest, and Alpha coefficients for the Subscales of the CSHQ
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7. Sleep Disordered Breathing d 3.24 0.63 382 4.71 2.54 17 35.57 3, 395 0.688** 58 0.51 439 0.93 18b

Snores loudly 1.19 0.44 392 1.84 0.92 126 8.28 0.463 58 --- --- --- ---
Stops breathing 1.01 0.13 385 1.46 0.83 24 8.14 1.000 58 --- --- --- ---
Snorts and gasps 1.05 0.27 384 1.41 0.80 17 3.41 0.816 58 --- --- --- ---

8. Daytime Sleepiness 9.64 2.80 381 11.99 3.39 119 1.59a 3,149b 0.649** 56 0.65 437 0.70 134
Wakes by himself 1.76 0.87 398 1.65 0.78 129 0.69b 0.666 59 --- --- --- ---
Wakes up in negative mood 1.32 0.50 396 1.74 0.70 128 7.25 0.536 58 --- --- --- ---
Others wake child 1.95 0.78 398 2.05 0.80 128 0.94b 0.543 60 --- --- --- ---
Hard time getting out of bed 1.46 0.64 395 1.63 0.77 128 2.47b 0.415 59 --- --- --- ---
Takes long time to be alert 1.25 0.49 393 1.55 0.72 127 5.42 0.607 59 --- --- --- ---
Seems tired 1.23 0.43 392 1.85 0.69 123 10.76 0.291 60 --- --- --- ---
Watching TV 0.19 0.53 400 0.65 0.75 124 8.57 0.451 60 --- --- --- ---
Riding in car 0.50 0.81 401 0.77 0.81 124 4.46 0.637 60 --- --- --- ---

a  All F values for the subscale scores were significantly different at P<0.001 except where there are “a”
superscripts.
b  Z=Mann-Whitney U-test; all are significantly different at P<0.001 level except for those with “b”
superscript.
c  Subscale correlations are Pearson’s r values; Item-by-item correlations are Spearman’s r values.
d The items on this subscale were changed toward the end of clinic data collection, which accounts for the
low number of subjects.

*** = significant at the 0.001 level
** = significant at the 0.01 level
* = significant at the 0.05 level

Control Sample Clinic Sample Control Control Clinic
Subscale Item Mean SD N Mean SD N F df Z Test-

retest rc
Test-

retest N
αα N αα N

Table 1 Continued—Unadjusted Means, Standard deviations for individual items and subscales, N, F values, Test-retest, and Alpha coefficients for the Subscales of the CSHQ



lation coefficients for the subscale scores and Spearman’s
correlation coefficients for the item scores. Because the
subscale scores were not normally distributed, the scores
were log transformed and then a Bonferroni correction was
applied to the item analyses in order to correct for multiple
comparisons. The control and clinical samples were com-
pared using an analysis of covariance (ANCOVA), covary-
ing age and SES. Individual items were compared on the
Mann-Whitney U-test because age and SES varied across
the samples, we also divided the samples by age (four to
seven years/eight to ten years) and SES (low/high) and cal-
culated Mann-Whitney U-tests on the items for each subdi-
vided sample. Because the statistically significant findings
changed little using these subsamples, only the findings for
the total sample are presented.

PROCEDURES

Control Sample

A packet containing informed consent forms; a brief sur-
vey regarding parents’ education and occupation and any
significant medical problems and/or medication for the
child; and the Children’s Sleep Habits Questionnaire, were
sent home with the student to be completed by the par-
ent/guardian. A second mailing and reminder were sent to
all parents who had not returned the questionnaire within
two weeks of the initial mailing. This procedure was
approved by the hospital Institutional Review Board as
well as the town’s school board. We were unable to obtain
information on non-responders because of school board
request for anonymity.

Clinical Sample

Patients referred to a pediatric sleep disorders clinic
received the CSHQ in the mail to complete prior to the clin-
ic appointment. Parents brought the CSHQ to their appoint-
ment at the sleep clinic and the responses were reviewed
with the parents by staff conducting the clinical interview.

RESULTS

Preliminary Analyses

The community and clinical samples did not differ by
gender, χ2 (1,623) = 2.92, ns. The two groups did differ by
age, t (621) = 5.47, p<0.001, with the community sample
(M = 7.6 years, SD = 1.5 years), significantly older than the
clinic sample (M = 6.8 years, SD = 1.7 years). The two
groups also differed by SES, t (538) = 10.47, p<0.001, with
the community sample (M = 45.5, SD = 11.3) having a
higher SES score than the clinic sample (M = 33.0, SD =
13.8).

There was no difference between the three clinical sub-
groups by gender, χ2 (2,154)) = 2.92, ns; or age, F (2,151)

= 1.14, ns. There was a significant difference on
Hollingshead SES, F (2,132) = 6.76, p<0.01. Post hoc test-
ing with Tukey HSD revealed that the Sleep-Disordered
Breathing group (28.6±11.7) had a lower SES score than
either the Behavioral (38.5±15.4) or Parasomnia
(34.0±13.1) groups.

Internal Consistency

The internal consistency of the entire CSHQ was 0.68
for the community sample and 0.78 for the clinical sample.
The alpha coefficients for the subscales are listed in Table
1. Alphas ranged from 0.36 to 0.70 in the community sam-
ple. Items were systematically dropped from each of the
subscales, with the exception of sleep onset delay which
has only one item, to determine if this improved internal
consistency. For the community subjects, dropping items 2
(goes to bed same time) and 11(struggles at bedtime) from
the Bedtime Resistance subscale only increased the alpha
from 0.70 to 0.73. Dropping items from the Sleep Duration
subscale lowered the alpha coefficient on the Sleep
Duration subscale. Dropping items 12 (afraid of sleeping in
dark) and 29 (trouble sleeping away) increased the alpha
slightly from 0.63 to 0.65 on the Sleep Anxiety subscale;
dropping single items only lowered the score. Dropping
item 34 (awoken more than once) from the Night Wakings
subscale increased the alpha from 0.54 to 0.55. If items 19
and 25 (bedwetting and teeth grinding) are eliminated from
the Parasomnias subscale, the alpha coefficient improves
from 0.36 to 0.45. Dropping item 26 (snores loudly)
improved the alpha coefficient to 0.58 from 0.51 on the
Sleep-Disordered Breathing subscale. Finally, on the
Daytime Sleepiness subscale, dropping five items
increased the alpha coefficient to 0.76 from 0.65 (wakes
negative mood, takes long time to be alert, seems tired,
falls asleep watching TV and riding in the car).

For the clinical sample, alpha coefficients ranged from
0.44 to 0.83. Dropping four items from the Bedtime
Resistance subscale increased the alpha from 0.83 to 0.86;
dropping item 18 (sleeps same amount) increased the Sleep
Duration subscale alpha from 0.79 to 0.89; dropping items
12 and 29 raised the Sleep Anxiety subscale from 0.68 to
0.77; dropping item 33 (awakes once) increased the alpha
on the Night Wakings subscale from 0.44 to 0.48; dropping
item 19 from the Parasomnias subscale increased the alpha
from 0.56 to 0.61; and dropping the five items (Above)
increased the alpha on the Daytime Sleepiness subscale
from 0.70 to 0.80. Dropping items did not change the alpha
coefficient on the Sleep-Disordered Breathing subscale.

Test-Retest Reliability

Test-retest reliability was assessed in a volunteer sample
of 60 parents from the community sample who responded
to a request to complete a second rating of the CSHQ at a
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two-week interval. The Pearson’s correlations for three
subscales and the Spearman’s rank order correlations for
each of the items are presented in Table 1. The correlations
for the subscales ranged from 0.62 to 0.79, which is an
acceptable level. T-tests between the subscales for the two
administrations were all non-significant.

Interrelationships Among Subscales

The correlation matrix for each of the subscales of the
CSHQ was calculated separately for the community and
clinical samples. As can be seen at least in part in Table 2,
because the two subscales had two items in common, bed-
time resistance and sleep anxiety for both the clinical (r
=0.81) and community (r =0.63) samples were the most
highly correlated subscales.  When these two items were
dropped and correlations were recalculated, the coefficients
dropped in both the clinical (r = 0.42) and community (r =
0.19) samples. In general, the intercorrelations among the
subscales were higher for the clinical sample than the com-
munity sample.

Distribution of CSHQ Total Scores

The total scores for the community sample ranged from
6 to 83 (M = 56.2, SD = 8.9). For the clinical sample, the
total scores ranged from 7 to 114 (M = 68.4, SD = 13.7).
An effect size of 1.06 was calculated, suggesting this dif-
ference was clinically significant.  Fifty-six percent (56%)
of the clinical group had scores one standard deviation
above the mean of the community sample. The distribu-
tions of the community and clinical samples are displayed
in Figure 1. There was also a significant difference between
the three clinical groups on the total CSHQ score, F(2,143)
= 5.44, p< .01.  Post-hoc tests revealed that the Behavioral
Sleep Disorders group (M=74.4, SD = 9.7) had significant-
ly higher scores in the CSHQ than either the Parasomnias
(M=66.3), SD = 12.9) or Sleep-Disordered Breathing
(M=66.1, SD = 16.4) groups.  Effect size calculations indi-
cated that the differences between the Behavioral Sleep
Disorders Group and the Parasomnia and Sleep-Disordered
Groups were moderate to large (d= .61, d = .70, respective-

ly). There was a larger percentage of children in both the
Parasomnia and Sleep-Disorder Breathing groups (60.9%)
that had total CSHQ scores below the clinical sample mean
of 68.4 compared to the percentage in the Behavioral Sleep
Disorders group (27.5%).

Sleep Duration

The only item not listed on Table 1 is the number of
hours of sleep per night. The mean (weekday) sleep dura-
tion as reported by parents in the community sample was
10.16 hours ± 44.48 minutes (median = 10 hours), with a
range from 7 to 14.0 hours. This broad range is somewhat
misleading in that there were several outliers at both ends
of the distribution.  Age and sleep duration were signifi-
cantly but modestly negatively correlated (r = -0.17,
p<0.01) in the control sample.

In the clinical sample, the mean weekday sleep duration
reported by parents was 9.4 hours±3 hours (median = 10
hours) with a range from 3.5 to 14.0 hours. Age and sleep
duration were not significantly related in the clinical sam-
ple, (r=-0.01, ns). An ANCOVA comparing two groups and
covarying age and SES revealed the clinical sample slept
significantly less than the community sample
F(3,520)=104.36, p<0.0001.

Validity

Validity was investigated by comparing the clinical sam-
ple to the community sample for each of the items and the
subscales of the CSHQ. Due to the large number of com-
parisons, statistical significance was set at p<0.001 for the
individual items based on a Bonferroni correction. Each of
the items was compared across groups using a Mann-
Whitney U-test analysis. As can be seen in Table 1, the clin-
ical group had higher (worse) scores than the community
group on all items with the exception of item 38 (wakes by
self). For 30 out of 33 items, the difference was statistical-
ly significant at the p<0.001. Only three items on the
Daytime Sleepiness subscale were not significant at the
p<0.001 level. 

ANCOVAS, covarying age and SES, indicated that the
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1 2 3 4 5 6 7 8
1. BEDTIME RESISTANCE - .397 .170 .203 .430 .228 .813 .372
2. SLEEP DURATION .431 - .292 .262 .410 .626 .345 .495
3. PARASOMNIA .212 .133 - -.160 .396 -.325 .229 -.003
4. SDB .126 .057 .202 - -.270 -.001 .153 -.176
5. NIGHT WAKINGS .337 .239 .340 .016 - -.057 .460 .266
6. DAYTIME SLEEPINESS .152 .156 .127 .182 -.029 - .264 .519
7. SLEEP ANXIETY .629 .250 .186 .066 .284 .081 - .316
8. SLEEP ONSET DELAY .140 .265 .119 .080 .126 .163 .035 -

Table 2—Intercorrelation matrix among CSHQ subscales for both control (N = 469) and clinical (N = 154) samples



clinical sample had significantly higher (worse) scores than
the community group (P<0.001) on all subscales (see Table
1). There was also a significant difference between the clin-
ical (M = 68.4, SD = 12.1) and the control (M = 56.2, SD
= 8.6) groups on the total score of the CSHQ, after con-
trolling for age and SES, F(3,531)=136.56, p<0.0001.

Because there were age differences between the clinical
and community samples, the Mann-Whitney U-tests were
repeated separately for younger (four to seven year olds)
and older (eight to ten year olds) samples. The findings
were identical in the younger sample. There were four addi-
tional nonsignificant differences between the clinical and
community samples: goes to bed at the same time, falls
asleep in other’s bed, falls asleep riding in car, and wets the
bed at night. The sample was also divided using a median
split on SES and Mann-Whitney U-tests repeated for high
and low SES samples.  The result were identical to the
entire sample.

The three clinical groups were also compared on the
subscales of the CSHQ using an analysis of variance.
Statistically significant differences were found on all sub-
scales with post hoc testing indicating that differences were
in the predicted direction. For the Bedtime Resistance sub-
scale, F(2,139)=11.11, p<0.0001, the Behavioral group had
significantly higher scores than both the Sleep-Disordered
and Parasomnias groups. The same pattern was also true
for Sleep Duration, F(2,139)=14.07, p<0.0001, Sleep
Anxiety, F(2,131)=7.25, p<0.001, and Sleep Onset sub-
scales, F(2,140) = 45.27, p<0.0001. As expected, the
Parasomnias group had higher scores on the Parasomnias
subscale, F(2,129) = 7.91, p<0.001, than the other two
groups. The Sleep-Disordered Breathing group has signifi-
cantly higher scores than the other two clinical groups on
the Sleep Disordered-Breathing subscale, F(2,15) = 54.61,
p<0.0001. There was a smaller number of subjects for this
latter analysis because two of the three items on this sub-
scale were added to the scale towards the end of the study.
However, on the snoring item of the subscale which had
complete data, the Sleep-Disordered Breathing group had
higher scores than the other two clinical groups. On the
Night Wakings subscale, the Sleep-Disordered Breathing
group had higher scores than both the Behavioral and the
Parasomnias group, F(2,132)=9.67, p<0.0001. On the
Daytime Sleepiness subscale, the Sleep-Disordered
Breathing had higher (worse) scores than the Parasomnias
group.

Sensitivity and specificity were examined using the
Receiver Operator Characteristic (ROC) curve.20 The esti-
mated prevalence score of 40% for sleep problems was
based on previous survey data in school-aged children.10,21-

23 These studies have reported a combined prevalence of
bedtime struggles and night wakings of between 25% and
35% and an overall prevalence of “sleep” difficulties of
43%.22 A cut-off score which maximized sensitivity was

sought based on the belief that it was more important to
avoid false negatives than false positives. The cut-off score
with the best diagnostic confidence, as determined by the
intersect point of sensitivity and specificity, was 41, which
corresponded to the upper 23.2% of the control group’s
CSHQ total score. Using the cut-off score of 41, sensitivi-
ty was calculated at 0.80 and specificity at 0.72. This score
correctly identifies 80% of the clinical group. 

DISCUSSION

This paper reports the psychometric properties of a
sleep screening questionnaire designed primarily for sur-
veying sleep habits and sleep disturbances in community
populations. The distribution of scores for the total score
and the subscales suggest that these scores have an accept-
able range of variability. Based on the criterion of 0.70,24

the internal consistency coefficients of the entire scale are
near (0.68) or above (0.78), acceptable standards for the
community and clinical samples, respectively. There was a
wider range of internal consistency coefficients among the
subscales, with the alpha coefficients of the subscales for
the clinical sample higher than those for the community
sample. The subscales with the highest internal consistency
coefficients in the clinical sample were Sleep Duration,
Bedtime Resistance, Daytime Sleepiness and Sleep
Anxiety. The stability of the CSHQ was demonstrated by
acceptable test-retest reliability coefficients.

The subscale-to-subscale correlations were strongest in
the clinical sample and highest between bedtime resistance
and sleep anxiety, sleep duration and daytime sleepiness,
and daytime sleepiness and sleep onset delay. Similarly, in
the community sample, sleep duration and bedtime resis-
tance, and sleep anxiety and bedtime resistance, were most
highly correlated. These subscale intercorrelations suggest
that the CSHQ taps the relatively distinct sleep behaviors
described in the sleep medicine literature. That is, daytime
sleepiness, bedtime resistance, sleep anxiety, sleep dura-
tion, and even the sleep onset delay subscales are related,
although there may be different underlying sleep disorders
causing these sleep symptoms. However, the other sub-
scales—parasomnias, sleep disordered breathing, and night
wakings—represent other types of sleep problems.  It is
important to note that in order to achieve subscales with
greater discriminatory power between subscales, more
items per subscale would be necessary.  We feel that the
brevity of the CSHQ is a strength, however, and thus we
have chosen to keep the scale at its current length.

The validity of the CSHQ was demonstrated by the abil-
ity of the items, subscales, and total score of the CSHQ to
consistently differentiate non-sleep disordered children
from those seeking an evaluation due to a suspected sleep
disorder, although there was overlap in the distribution of
scores. Given the high prevalence of sleep problems report-
ed in the literature6,7,10 in children of a similar age distri-
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bution to those in the community sample, it is not surpris-
ing that we found this overlap.  The broad range of CSHQ
scores of both the clinical and community samples reflects
this overlap; in addition, because the construction of the
subscales on the CSHQ is weighted toward items pertain-
ing to difficulties with initiating and maintaining sleep, the
total CSHQ scores tend to be scored (higher) for those chil-
dren in either sample with behavioral sleep disorders.
When the clinical group was subdivided into different sleep
disorders, the subscales differed across the three clinical
groups in the predicted directions, suggesting the scale has
utility within clinical populations. Within the community
sample, as previously reported, CSHQ total and subscale
scores did not differ significantly by gender or SES, but
there was a higher frequency of reported bedtime struggles
and night wakings in younger compared to older (grades 3
and 4) children.23

We elected to group items together conceptually accord-
ing to presenting symptom constellations rather than to rely
on a statistical procedure to derive empirically related sub-
scales. There have been a few factor analytic studies pub-
lished in the literature to date of similar children’s sleep
scales. For example, a factor analysis of the Children’s
Sleep Behavior Scale,25 using a community sample, result-
ed in five factors characteristic of parasomnias, bedtime
resistance, activity during sleep, sleep anxiety, and positive
affect. These factors did not correspond very well to clini-
cal diagnostic categories. The Sleep Disturbance Scale for
Children11 has a factor structure closer to the clinical cate-
gories of disorders of initiating and maintaining sleep,
sleep disordered breathing, disorders of arousal/night-
mares, sleep wake transition disorders, disorders of exces-
sive somnolence, and sleep hyperhydrosis. Although this
factor analysis seems more clinically useful than that
derived from the CSBS, the categories are rather broad
when compared to the conceptually derived subscales pre-
sented here. 

It should be noted that the CSHQ is designed primarily
to be a screening tool. The sleep domains reflected in seven
of the CSHQ subscales do parallel symptom constellations
associated with ICSD (revised) classifications that repre-
sent the most common sleep disorders in this age group:
Dyssomnias—Intrinsic and Extrinsic Sleep Disorders,
including Sleep Onset Association Disorder, Limit Setting
Sleep Disorder, Adjustment Sleep Disorder and Inadequate
Sleep Hygiene, and Circadian Rhythm Sleep Disorders,
including Delayed Sleep-Phase Syndrome,  (CSHQ
Subscales, Bedtime Resistance, Sleep Onset Delay, Sleep
Duration, Sleep Anxiety and Night Wakings); Parasomnias;
Obstructive Sleep Apnea (CSHQ Subscale, Sleep-
Disordered Breathing).  The Daytime Sleepiness Subscale
reflects the daytime consequences common to many of
these disorders. However, it should be noted that the sub-
scale labels were not intended to be diagnostic or to define

the underlying etiology of the presenting sleep symptoms.
The items on the Sleep Anxiety Subscale, for example,
could be associated with sleep onset delay related to such
diagnostic entities as a circadian phase delay, nightmares,
or a more generalized anxiety disorder, among others. The
utility of the various subscale scores on the CSHQ is in
both alerting the clinician of a potential sleep disorder and
providing information that would serve as the starting point
for a more detailed clinical evaluation. It is also important
to note that clinical category systems for diagnosing child-
hood sleep disorders, including the ICSD classification,
have yet to be sufficiently validated.

The limitations of this study must be considered in
evaluating the suitability of this scale. As in any parent
report measure, the role of both parental and retrospective
bias in completing the scale must be considered. Despite
data suggesting that parental report is reasonably accurate
for identifying many types of sleep disturbances when
compared to objective data such as actigraphy,16 parents of
older children, in particular, may not always be aware of
any difficulties initiating and maintaining sleep. The survey
was cross-sectional and asked only for the frequency of
sleep behaviors over a week time period, which may have
resulted in inaccurate assessments of the prevalence of
more episodic sleep phenomena, such as sleepwalking or
night terrors. In addition, the short time frame might have
resulted in relative over-reporting of very transient sleep
disturbances. However, the test-retest reliability results
suggest that there was good consistency in the types and
severity of sleep disturbances reported over at least a three-
week period.  The survey also did not significantly address
possible irregularities in sleep-wake cycles related to dif-
ferences in bedtimes on school vs. non-school nights.
However, it would be important to specifically ask parents
to clarify any discrepancies in using the survey in older
children, in particular.

An additional limitation is the use of the 20 minute cri-
teria for prolonged sleep onset latency, which may be an
overly liberal definition for school-aged children. The
validity of the CSHQ in the clinical setting, therefore,
would be enhanced by the addition of a sleep log to some
specifically delineate any sleep delay. Also, because of the
importance of developmental factors in sleep disturbances,
the results of this study may not be generalizeable to chil-
dren older than the age range of the sample. We chose to
limit the upper age range of the sample to 10 years in order
to minimize the possible effects of pubertal changes on
sleep behavior. More detailed results of the influence of age
on sleep behavior from this study have been reported pre-
viously.23 Finally, an additional limitation is that there may
also have been children in the community sample who had
undiagnosed sleep disorders. 

The sensitivity and specificity analysis suggest that the
CSHQ may have utility as a screening instrument for sleep
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disorders in the clinical practice setting. Data from a recent
survey of almost 500 pediatric health care providers22 sug-
gests that practicing physicians inadequately screen for
sleep problems, especially in middle childhood. Thus, a
brief parent-report survey such as the CSHQ could provide
a relatively simple tool for identifying problematic sleep in
the context of a well child encounter, for example. The
eight CSHQ subscales roughly correspond to the most
common presenting sleep complaints in pediatric practice
—bedtime struggles; difficulty falling asleep, inadequate
sleep, nighttime fears, sleepwalking/night terrors, night
wakings, and difficulty getting up in the morning.23

Although the CSHQ should not be used to make definitive
sleep disorder diagnoses, both the cut-off total score and
individual subscale score could be utilized to identify chil-
dren with sleep disturbances, and highlight sleep domains
which warrant further clinical evaluation. With that in
mind, the cut-off was set at a level that maximized sensi-
tivity and thus minimized false negatives.  It should be
noted, however, that because behavioral sleep disorders
“drive” the CSHQ, even children with low total scores may
have a sleep problem in a specific, “non-behavioral” (e.g.,
parasomnias) area.  Therefore, it is important to examine
the individual subscales in all children, regardless of the
total score.

In summary, the CSHQ appears to be a useful sleep
screening instrument to delineate sleep habits and identify
problematic sleep domains in school-aged children. In par-
ticular, the CSHQ could be useful in identifying co-morbid
sleep disturbances which might complicate the presentation
of underlying medical or mental health concerns in chil-
dren, including chronic illnesses such as juvenile rheuma-
toid arthritis,24 and psychiatric diagnoses, such as attention
deficit hyperactivity disorder.25 Additional studies should
address the use of the CSHQ in other populations, in order
to provide further evidence of its utility in a variety of set-
tings.
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Appendix 3: 

Sample Sleep Prescription 
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Child Sleep Prescription 

 
 
Name (First, Last): ___________________________________________________ 

 
Age: ______years ______ months 

 
Grade Level:  ___________________ 

 
Recommended bedtime: 
 

_______________ pm 
 

Recommended wake time: 
 

_______________ am  
 

*Goal: 
 

_____ hours of sleep 

Important Reminders:  
 
DO NOT: 
 Use stimulating objects or electronic devices too close to bedtime (e.g., books, toys, 

video games, televisions, and computers). 
 

 Complete homework right before bedtime, or within the bedroom. If homework is done 
on or near a child’s bed, they may associate that area with working or stress and may not 
be able to fall asleep easily there. 
 

 Have a heavy meal right before (i.e., within 1 hour of) bedtime.  
 

DO: 
 Have a regular and consistent bedtime routine. It should start at approximately the same 

time every night and be relaxing (e.g. bath, snack, brush teeth, put on pajamas, talk with 
parents, read). 
 

 Have a light healthy snack to avoid going to bed hungry.   
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Appendix 4: 

Sleep Recommendations for Expecting Parents and Families of Newborns 
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Sleep Recommendations for Expecting Parents and Families of Newborns 

Health care providers can help parents learn how to promote their child’s development of healthy 

sleep by: 

1) Providing parents with information regarding normative sleep patterns across infancy and 

early childhood.  

2) Suggesting concrete strategies to promote healthy sleep:     

 

 Help parents help their infants to differentiate between day and night by 

recommending the following strategies: 

o Establish a bedtime and nap times for the child at approximately the same 

time each day.  

o Provide a sleeping environment that is darkened at night-time 

o Expose the infant to bright day light for several hours during the day every 

day 

o Ensure that interactions and playtime are concentrated during the daytime 

only 

 

 Help parents promote the baby’s development of self-soothing skills using the 

following strategies: 

o Explain to parents that infants need to learn to fall asleep at bedtime, 

independently, as well as how to fall back asleep after awakening during the 

night without their assistance.  

o Suggest putting the baby down when they appear to be drowsy, but are not 

yet asleep. 

 

3) Emphasizing the importance of maternal (parental) sleep:  

 

 Review potential challenges associated with sleep deprivation that can affect 

parenting quality; for example, negative mood, irritability, impulsivity, 

forgetfulness, inattentiveness, safety while driving. 

 

 Offer strategies to minimize parental sleep deprivation including: 

o Taking naps whenever possible – for example, when the baby naps 

o Going to bed earlier 

o Prioritizing sleep 

o Practising relaxation techniques 

o Practising good “sleep hygiene”   
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Simplifying IT 

 

 

 

 

 
 
 

 Go to bed and wake up at the 
same time every day (even on 
the weekends!) 
 

 Avoid consuming caffeine 
(coffee, soft drinks, chocolate) 
starting in the late afternoon 
 

 Expose yourself to bright lights in 
the morning 
 

 Make your bedroom comfortable 
for sleep. Think about the noise, 
light, temperature, mattress, and 
pillow! 
 

 Reserve your bed for sleeping 
only- keep cell phones, 
computers, televisions, out of 
your bedroom 
 

 Try to exercise 20-30 minutes 
every day but at least 3 hours 
before going to bed 
 

 Have a relaxing routine before 
bed- ideas include bathing, 
music, and reading 

 

 Don’t go to bed feeling hungry, 
but also don’t eat a heavy meal 
right before bed 
 

 

 

Resource for parents: Created by    
Reut Gruber and Jamie Cassoff 

 

 

HAVE YOU ALREADY TRIED TALKING TO YOUR TEEN ABOUT 
THE IMPORTANCE OF SLEEP BUT ARE NOT SEEING ANY 

CHANGES? 
 

Here are some tips to increase their motivation: 
 
 Set clear and consistent boundaries at home: Try working 

together with your child to set fair bedtime rules 
 

 Provide opportunities for participation in decision making: 
Allow your child to take responsibility for their sleep habits by 
inviting him/her to propose goals and measure progress 

 

 Create a safe and respectful family atmosphere: A supportive 
home environment will allow your child to feel validated and 
promote confidence to take charge of his/her health 

 

 Use incentive plans: Offering rewards that your child values (for 
example, fewer household chores) can foster motivation to 
improve sleep practices  

 

 Promote autonomy: Try to let your child verbalize the decision 
to change sleep habits on his/her own. It is important not to 
impose sleep information or behaviour! 

 

 
 

 

 

Do you find it impossible to get your teenager to sleep?  

Here are some suggestions that may make it easier  

 

WHAT STRATEGIES SHOULD YOU 
PROVIDE YOUR TEEN TO 

ENCOURAGE HEALTHY SLEEP? 
 

 

 



  
                     
                       

What can you do to improve your sleep habits? 

       Resource for Adolescents: Created by Reut Gruber and Jamie Cassoff 

6.  Keep cell phones, computers, 

& TVs out of your bedroom! 
 
7.  Expose yourself to bright 

 lights in the morning 
 
 
 

 
8.  Wake up and go to sleep at  

  the same time every day! 

  
1.  Don’t eat a big meal before 
 bedtime, but also don’t go to 
 sleep feeling hungry  
 
2.  Make sure your bedroom is 
 comfortable for sleep 
 (consider the temperature, 
 noise, light, mattress etc.) 

 
 

Athletic Performance 
 
The Stanford University men's 
varsity basketball team 
increased their sleep to 8.5 
hours and their shooting 

accuracy went up by 9%! 

Emotions and Behaviour 
 
Sleep deprivation is related 
to negative moods like 
depression and anxiety 
 
 
 
 
 
 

             What is unique about your sleep as a teen? 

What All Teens Should Know About Sleep!! 

  
3. Avoid smoking or drinking 

caffeine in the evening 
 
4.  Make yourself a relaxing  
   routine before bed  
 
5.  Exercise for 20-30 mins 

each day but not right  
before bed 

 

 
 

You should get around 9 hours 
of sleep each night (even on 
the weekends!) 

 

 
 

Academic Success 
 
Not enough sleep, bad sleep 
quality, and feeling tired are related 
to worse school performance 
   

   

Physical Health 
 
Short sleep is linked with an 
increased risk for becoming 
overweight or obese 
 
 
 

The biological clock becomes 
delayed during puberty 

 
This means, you may actually 
feel tired at a later hour than 

you did as a child 

Social things like phones and 
internet can also explain why you 

find it hard to get into bed at night 

Even though you may not 
feel tired until very late, 
you actually need more 
sleep now than you did as 
a child because your brain 
and body are growing now 

more than ever before! 

“Sleep is my weapon…I 

think what works best is 

sleep, water and a good 

cleanser.” - Jennifer Lopez 

 

Did you know that sleep is important for your… 

http://msn.foxsports.com/collegebasketball/team/stanford-cardinal-basketball/71633


 

 Go to bed and wake up at the same time every day (even on 
the weekends!) 
 

 Avoid caffeine consumption (coffee, soft drinks, chocolate) 
starting in the late afternoon 
 

 Avoid drinking alcohol in the evening- it prevents your brain 
from getting into deep and REM sleep 
 

 Avoid smoking cigarettes in the evening- it is a stimulant just 
like caffeine! 
 

 Expose yourself to bright lights in the morning- sunlight helps 
the biological clock to reset itself each day 
 

 Make sure your bedroom is conducive to sleep- consider noise, 
light, temperature, mattress, and pillow 
 

 Try to exercise 20-30 minutes every day but at least 3 hours 
before going to bed 
 

 Develop a relaxing routine before bed- ideas include bathing, 
music, and reading 

 

 Don’t go to bed feeling hungry, but also don’t eat a heavy meal 
right before bed! 

 

 Reserve your bed for sleeping only- keep cell phones, 
computers, televisions, out of your bedroom 

 
 

Promoting 

Sleep Hygiene 

In Adolescents 

 

T i p s  t o  p r o v i d e  a d o l e s c e n t s :  

 
 

 

     W h a t  i s  u n i q u e  a b o u t  

a d o l e s c e n t  s l e e p ?  

 

 Adolescents need more sleep 
than children due to the rapid 
physical, cognitive and 
emotional growth taking place 
during puberty (~ 9 hours is 
recommended) 
 

 The adolescent biological 
clock is delayed such that 
there is a natural tendency to 
prefer later bedtimes and wake 
times than do children or 
adults 
 

 During puberty, sleep 
becomes lighter (less stage 4 
deep sleep) and therefore, 
there is a high vulnerability to 
disruption throughout the night 
 

 Social factors like busy school 
schedules, media in the 
bedroom, less parental control 
over bedtime, and 
extracurricular activities all 
contribute to late bedtimes  
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