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Abstract
Objective: Sleep problems are experienced by 25-30 percent of children and adolescents, regardless of age.The purpose of this study was to investigate if there is any relationship between gender or school entranceand sleep complaints.
Methods: From June 2008 to May 2009 children aged 2 to 12 years were selected by clustered randomizationof families. The Persian version of the BEARS questionnaire (Bedtime problems, Excessive sleepiness,Awakenings during the night, Regularity of sleep, Snoring) with five domains was filled out by generalpediatricians. Prevalence of sleep complaints in each B-E-A-R-S category was calculated and compared forpre-school and school-age groups.
Findings: BEARS questionnaire was completed for a total of 746 children (2-12 years old); 325 in pre-school-age group (2-6 years old) (142 females [43.7%] and 183 males [56.3%]) and 421 in primary school-age group(7-12 years old) with the average age of 3.93 (±0.16) years and 9.63 (±0.16) years respectively. The mostcommon screening problem in both groups was excessive daytime sleepiness (64.9% and 62.9%respectively). Bedtime problems and also regularity and duration of sleep were significantly more prevalentin pre-school-age group (P<0.0002; odds ratio [OR] =1.98; 95% confidence interval [95%CI]: 1.98-4.20; andOR=2.00; 95%CI: 1.41- 2.84 respectively). The difference between mean sleep duration between pre-schoolage and school-age groups was statistically significant (P<0.0001).
Conclusion: The current survey shows that different types of sleep problems are relatively high especially inthe form of excessive daytime sleeping domain in preschool- and school-aged children. Bedtime problems andregularity problems were significantly more prevalent in pre-school-age group. School entrance seems to playa positive role for bedtime problems, and sleep-disordered breathing.
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IntroductionSleep behaviors are among the most commonconcerns that bring parents of young children to

their physicians. A child who goes to bedunwillingly or wakes frequently during the nightcan be highly disruptive to a family[1]. As a rule,the frequency of night waking starts in 100
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percent of newborns and tails off to approximately20-30 percent in six-month-olds.It is estimated that sleep problems areexperienced by 25-30 percent of children andadolescents, regardless of age[2]. Thus, while sleepoccupies a major portion of the childhood years,childhood sleep problems constitute a majorparental concern[3]. Sleep problems, which caninclude inadequate, disrupted, poor quality, ornon-restful sleep, are one of the most commoncomplaints raised by parents to pediatricians andpractitioners. In contrast, the relationshipbetween insufficient or disturbed sleep and themany manifestations of daytime sleepiness, suchas mood and behavior problems, although lessfrequently recognized by parents, has a majorimpact on quality of life of children andadolescents.Although many sleep problems in infants andchildren are transient and self-limited in nature,certain intrinsic and extrinsic risk factors such asdifficult temperament, chronic illness, andmaternal depression may predispose somechildren to develop more chronic sleepdisturbances[4].Despite the magnitude and clinical importanceof sleep issues, several studies have documentedthat there is a low level of recognition of sleepdisorders by primary care physicians in children[5-6]. For example, in a survey of over 600 communitypediatricians, approximately 20% of therespondents did not routinely screen for sleepproblems in school-aged children in well-childvisit, about 25 percent of routinely screenedtoddlers and pre-schoolers for snoring, and lessthan 40 percent questioned adolescents directlyabout sleep habits, despite the respondents’knowledge of the importance of sleep’s impact onhealth, behavior, and school performance.In another study a validated pediatric sleepquestionnaire used to identify a series of childrenwith sleep-related symptoms at two communitybased general pediatrics clinics and reviewedmedical chart notes for the previous 2 years todetermine how often sleep problems had beenaddressed. Fewer than 15 percent of patients hadcurrent chart notes that mentioned some of thequestionnaire-defined sleep problems; diagnoseswere mentioned for two of 86 patients and notreatments were discussed[6].

The consequences of untreated sleep problemsmay include significant emotional, behavioral, andcognitive dysfunction[7-11]. The impact ofchildhood sleep problems is further intensified bytheir direct effect on parents’ sleep, resulting inparental daytime fatigue, mood disturbances, anda decreased level of effective parenting[13].After the school entrance such sleep problemsimpact adversely on behavior, school functioning,and health-related quality of life. Surprisingly littleattention has been paid to the impact of sleepproblems in the vital preschool years and therehave not been enough studies investigatingetiologic factors of these problems[7,12].Preschool and School Children with habitualsnoring were more likely to have sleep-relateddaytime and nighttime symptoms. But the studiesdetermined no significant association betweenhabitual snoring and poor school performance[7,10].A recent study from Nigeria concluded thatsnoring is an important health problem amongpreschool and school children as a significantpercentage of them snore and most of whom arebetween third and sixth year of life[9].Most of the studies regarding sleep habits inchildren are from the West; however, a few Asianstudies[12-14] are available and these studiesemphasize the effect of culture.In a previous study in Iran, the authors firstdetermined the reliability and validity of Persianversion of the well-known Bedtime problems,Excessive sleepiness, Awakenings during thenight, Regularity of sleep, Snoring (BEARS)pediatric sleep questionnaire[15] and thendesigned a pilot study to describe sleep patternsand sleep problems among pre-school and school-aged children in two primary care pediatric clinicsin Tehran[16].The purpose of the Tehran’s Children SleepStudy (TCSS) was to investigate the possiblerelationship between gender and school entranceon sleep complaints. The authors supposed thatthese mentioned factors might be of value for bothpractitioners and parents to plan for tailored andmore effective interventions to combat sleepproblems in boys and girls and in pre-school (2-6years of age) versus school-age children (7-12years of age).
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Subjects and Methods

Study Design and SamplingThis study was conducted from June 2008 to May2009 in Tehran. The subjects were pre-school-aged and school-going children between the ages2 and 12 years who were selected by clusteredrandomization of families in Tehran based on theirzip codes. Subjects were included randomly iftheir parents agreed to cooperate in filling BEARSsleep screening questionnaire (see the Procedure).A total of 746 subjects were entered in the study:325 pre-school-aged children (2-6 years oldgroup) and 421 primary school-aged children (7-12 years old group).Our study protocol was approved by the EthicalBoard Committee of ENT, Head and Neck ResearchCenter of Tehran University of Medical Sciences, inTehran.
ProcedureThe BEARS is a screening tool developed by theinvestigators of Brown University School ofMedicine, Rhode Island Hospital, USA[4]. It wasdesigned to address the most common sleepissues in toddlers, pre-schoolers, and school-agedchildren. It is an acronym and incorporates fivebasic sleep domains: Bedtime Problems, includingdifficulty going to bed and falling asleep; ExcessiveDaytime Sleepiness, which includes behaviorstypically associated with daytime somnolence inchildren; Awakenings during the night; Regularityof sleep/wake cycles (bedtime, wake time) andaverage sleep duration; and Snoring. Thesedomains are felt to reflect the most commonpresenting sleep complaints in children.Reliability and validity of the Persian version ofthe BEARS questionnaire was assessed in aprevious study[15]. Children were primarily seenby two general pediatricians. On first visit, allparents were informed about the importance ofsleep problems screening in children and theywere asked to sign the consent to participate inthe study. Then, the Persian version of the BEARSquestionnaire with five domains was asked bygeneral pediatricians. Questions for pre-schoolchildren were answered by their parents; but forschool-age children, some questions were askedfrom the children themselves.
Statistical Analysis

Data were entered into the Statistical Package forthe Social Sciences (SPSS) software version 11.5.Descriptive statistics were used to reportfrequency counts, percentages and means(± Standard Deviations).Proportions (prevalence) of sleep complaints ineach B-E-A-R-S category were calculated for pre-school and school-age groups, totally and stratifiedby gender. The differences in proportions werecompared using independent sample proportiondifference test. The same test was used to assess ifthere was any difference between boys and girls ineach age category. Two-sided P-values werereported and an alpha level of 0.05 wasconsidered as the threshold of statisticalsignificance.As the effect measure, the odds ratio (OR) plusits 95 percent confidence interval (95%CI) wascalculated to compare the effect size of gender onsleep complaints difference in each B-E-A-R-Scategory. Again, the same approach was used tocalculate the effects of school attendance on sleepproblems.For comparing mean sleep duration betweentwo groups, independent samples t-test was used.
FindingsBEARS questionnaire was completed for a total of746 (2-12 years old) children; 325 consisting of142 (43.7%) females  and 183 (56.3%) maleswere in pre-school-age group (2-6 years old) and421 with  173 (41.1%) females  and 248 (58.9%)males were in primary school-age group (7-12years old). Male to female ratio was not differentbetween the two age groups (P=0.4). The averageage was 3.93 (±0.16) years in pre-school-agegroup and 9.63 (±0.16) years in primary school-age group.Table 1 shows the prevalence of probable ordefinite problems in each domain of BEARS,where screening questionnaire and also thecomparison of percentages between pre-schooland school-aged groups is shown. The mostcommon screening problem in both pre-schooland school-aged group was excessive daytimesleepiness (64.9% and 62.9% respectively). Theleast common problem in both groups was sleep
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Table 1: Comparison of the prevalence of sleep problems in each domain of BEARS questionnaire amongpre-school and school-aged groups

* Odds Ratio for the effect of school entrance; CI: Confidence interval; BEARS: Bedtime problems, Excessive sleepiness, Awakenings during thenight, Regularity of sleep, Snoring
disordered breathing (7.1% and 11.9%respectively). Bedtime problems and alsoregularity and duration of sleep were significantlymore prevalent in pre-school-age group(P<0.0002; OR=1.98; 95% CI: 1.98-4.20; andOR=2.00; 95%CI: 1.41-2.84, respectively).However, sleep-disordered breathing was lowerin pre-school children (P=0.029; OR=0.57; 95%CI:0.34-0.94). Other BEARS domains - excessivedaytime sleepiness and awakening during thenight - did not differ significantly between the twogroups.For pre-school children, mean time for “going tobed” at night was 22:54 (SD 1.20 hrs), meanwakeup time in the morning was 08:43 (SD 1.20hrs), and mean sleep duration was 9.81 hours (SD1.13). For school-aged children, mean time for“going to bed” at night in school days was 22:36(SD 1.12 hrs), mean wakeup time in the morningin school days was 07:11 (SD 1.12 hrs), and meansleep duration was 8.59 hours (SD 1.33). Thedifference between mean sleep duration betweenpre-school age and school-age groups wasstatistically significant (P<0.0001).Table 2 shows the comparison between boysand girls for sleep problems in both pre-schooland school-aged groups. Pre-school boys showedsignificantly less bedtime problems than pre-

school girls (P=0.003; OR=0.49; 0.30-0.79). OtherBEARS items showed no significant difference.However, in school-aged group all items werestatistically the same between girls and boys.Table 3 and 4 reveal the comparison of sleepproblems between pre-school and school-agedboys and also between pre-school and school-agedgirls. Among both genders, bedtime problems, andregularity and duration of sleep problems weresignificantly more prevalent in pre-school-agegroup (P=0.0002 and 0.04 respectively), (P=0.003and 0.0005 respectively).Awakening times during the night and sleep-disordered breathing were more prevalent inschool-aged boys (P=0.0003 and 0.04respectively).
DiscussionIt seems that the prevalence of sleep problemsaccording to BEARS questionnaire is relativelyhigh in our study especially in excessive daytimesleeping domain. The overall findings in differentBEARS domains are in agreement with authors’previous pilot study[16]; but in excessive daytime

Table 2: Comparison of the prevalence of sleep problems in each domain of BEARS questionnaire among boysand girls in both pre-school and school-aged groups
Domains of BEARS questionnaire

Pre-school age (2-6 yr) School-age (7-12 yr)
Male Female P value Male Female P value

Bedtime problems 22.4% 37.3% 0.00 11.7% 13.3% 0.62
Excessive daytime sleeping 63.4% 66.9% 0.51 61.7% 64.7% 0.52
Awakening during the night 25.7% 30.3% 0.36 42.3% 46.8% 0.36
Regularity and duration of sleep 32.8% 24.6% 0.11 18.1% 15.6% 0.50
Sleep-disordered breathing 6.6% 7.7% 0.68 12.5% 11.0% 0.64BEARS: Bedtime problems, Excessive sleepiness, Awakenings during the night, Regularity of sleep, Snoring

Domains of BEARS questionnaire Pre-school age
( 2-6 yr)

School-age
(7-12 yr)

P-value Odds Ratio* 95% CI

Bedtime problems 28.9% 12.4% <0.001 2.89 1.98-4.20
Excessive daytime sleeping 64.9% 62.9% 0.6 1.09 0.81-1.47
Awakening during the night 27.7% 44.2% 0.5 0.48 0.36-0.66
Regularity and duration of sleep 29.2% 17.1% <0.001 2.00 1.41-2.84
Sleep-disordered breathing 7.1% 11.9% 0.03 0.57 0.34-0.94
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Table 3: Comparison of the prevalence of sleep problems in each domain of BEARS questionnaire among pre-school and school-aged groups in boys
Domains of BEARS

questionnaire
Pre-school

(2-6 yr)
School-aged

(7-12 yr)
P value Odds Ratio* 95%CI

Bedtime problems 22.4% 11.7% 0.00 2.18 1.30-3.66
Excessive daytime sleeping 63.4% 61.7% 0.72 1.08 0.73-1.59
Awakening during the night 25.7% 42.3% 0.00 0.47 0.31-0.71
Regularity and duration of sleep 32.8% 18.1% 0.00 2.20 1.41-3.43
Sleep-disordered breathing 6.6% 12.5% 0.04 0.49 0.25-0.98* Odds Ratio for the effect of school entrance in boys; CI: Confidence interval; BEARS: Bedtime problems, Excessive sleepiness,Awakenings during the night, Regularity of sleep, Snoring

sleeping domain we came to a much larger figure.The prevalence estimates of sleep problems arevery diverse in multiple old and new studies andin different parts of the world and it ranges from20.7% in a 1989-90 survey in Headington, Oxfordby Ali et al[8] to almost 40% in a 2010 study inAustralian indigenous and non-indigenouschildren by Blunden et al[17]. But most of thesestudies have not used the BEARS questionnaire asa screening tool for sleep problems assessment.Owens et al[4] have reported the followingprevalence estimates in their leading study:bedtime issues 16.3%; nighttime awakenings18.4%; and snoring 10.7% (our relevant estimatesare 28.9%, 27.7%, and 7.1% in pre-school childrenand 12.4%, 44.2%, and 11.9% in school-agedchildren respectively). The more important thinghere is the regular assessment of the prevalenceestimates at different times using reliable andvalid tools to become able to perform trendanalyses. The prevalence of sleep problems inthese groups of children in our study was alsonearly comparable to percentages found in otherstudies[3,18].We thought of gender and school attendance aspossible factors affecting sleep problems in

children. The reason for the first one is thatespecially in school-aged children, boys and girlsattend separate schools in most parts of ourcountry especially in Tehran. Some studies alsohave evaluated the effects of gender on sleeprelated problems and have found interestingpoints. For example, Gau et al reported that girlssleep fewer hours than boys and do not show anincrease in daytime sleepiness[13]. Simola et alshowed that age and gender were related tophenotype of the sleeping problems[3] while therewere no gender differences in any sleepparameters in another study conducted by Seo etal[19]. Few studies have estimated if there is anydifference between boys and girls on sleepproblems, and as shown in Table 2, there is just astatistically significant difference in one BEARSdomain (bedtime problems) between boys andgirls. In a study by van Litsenburg et al, parentsreported that girls experienced more sleepproblems than boys, notably for sleep onset delayand daytime sleepiness, while for the child self-reports, no gender difference was found[18].Secondly, few studies guided us to considerschool attendance as a possible factor affectingsleep problems[19-23]. Because the usual starting
Table 4: Comparison of the prevalence of sleep problems in each domain of BEARS questionnaire among pre-school and school-aged groups in girls
Domains of BEARS

questionnaire
Females P-value Odds

Ratio*
95% Confidence

IntervalsPre-school
(2-6 yr)

School-age
(7-12 yr)

Bedtime problems 37.3% 13.3% <0.00 3.88 (2.24-6.74)
Excessive daytime sleeping 66.9% 64.7% 0.69 1.10 (0.69-1.76)
Awakening during the night 30.3% 46.8% 0.00 0.49 (0.31-0.79)
Regularity and duration of sleep 24.6% 15.6% 0.04 1.77 (1.01-3.09)
Sleep-disordered breathing 7.7% 11.0% 0.33 0.68 (0.32-1.46)* Odds Ratio for the effect of school entrance in girls; BEARS: Bedtime problems, Excessive sleepiness, Awakenings during the night, Regularity ofsleep, Snoring
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year for school attendance is 7 years of age, wedivided the age range of our subjects to two broadcategories shown in tables. Considering totalsubjects, bedtime problems regularity andduration of sleep, and sleep-disordered breathinghad statistically significant difference betweenpre-school and school-aged children. The addedvalue of calculating odds ratio as an effectmeasure helps us better understand theconsequence of going to school on sleep. Schoolentrance seems to exacerbate sleep problems inbedtime problems and also regularity andduration of sleep domains and plays the role of arisk factor. The opposite effect is seen for sleep-disordered breathing domain (Table 1).Considering males and females separately (Tables3 and 4), same pattern is seen for males andfemales in bedtime problems and regularity andduration of sleep; but, school attendance seems tohave a protective effect in awakening during thenight domain in both boys and girls. Schoolentrance plays a protective role for sleep-disordered breathing in boys but not in girls.Seo et al[19] demonstrated that extracurricularacademic activities, is related to the children'ssleep duration and that the older children sleepless than younger children. They thought that themain reason is late bedtimes due to socio-culturalfactors, high levels of nighttime and recreationalactivities, and/or excessive academic activities.Quach et al showed that sleep problems duringschool transition are common and associated withpoorer child outcomes[21]. They conducted thefirst study, to their knowledge, to examine thenatural history of sleep problems in children overthe transition from preschool to school. Liu et albelieved that unique school schedules and sleeppractices may contribute to the differences in thesleep patterns and sleep problems of childrenfrom the United States and China[12]. Gau et alhypothesized that little sleep at night made thestudents feel sleepy in the daytime and tired,drowsy, moody and difficult at arising in themorning[13].Compared with our study showing nosignificant difference of sleep-quality betweengirls and boys, Japanese findings support thehypothesis that during the junior high schoolperiod, the majority of sleep-quality indicators inJapanese schoolchildren were better for girls thanfor boys. Boys' sleep was less efficient and more

fragmented during the entire week in comparisonto that of the girls[22].Few studies such as the one conducted by Kahnet al[11], have assessed the effect of poor sleepingon school performance and have found interestingresults such as the point that among the “poorsleepers,” 21% had failed 1 or more years atschool. School achievement difficulties wereencountered significantly more often among thepoor sleepers than among the children withoutsleep problems (P=.001). Although this point ofview has not been considered as our hypothesis ofresearch, there seems to be diverse effects fromschool attendance on different sleep patterns andbehaviors that need specific and more rigorousexploration.No study (including ours) has assessed thepossibility of correlation between the results ofanswers to five BEARS domains; the same fact isalso true for correlation between parent-answered questions and child-answered ones.Although van Litsenburg et al[18] used differentquestionnaires to study sleep habits and sleepdisturbances in Dutch children, they wereconcerned that correlations between parental andself-assessments were low to moderate and thisfact may have an effect on BEARS questionnairetoo. Maybe the work done by Iwasaki et al[22]should be repeated for BEARS as well. Theystudied the utility of subjective sleep assessmenttools for healthy preschool children and comparedsleep logs, questionnaires, and actigraphy; theirresults showed that sleep schedule variables inthe parental reports generally correlated wellwith actigraphic assessment of sleep patterns andalthough the daily sleep log was better correlatedwith actigraphy, the brief questionnaire showed agood correlation with sleep pattern on weekdayactigraphic assessments.We hypothesized that high prevalence of sleepproblems in school aged and pre-school agedchildren of Tehran is due to bad sleep time that wethink is caused by our culture and loss of enoughfamily attention and related ignorance on theharmfulness of poor sleep of children. Moreover,the poor sleep quality of Iranian preschoolchildren is probably due to culturalcharacteristics, climate differences, or harmfulsleep habits.The difference between mean sleep durationbetween pre-school age and school-age groups is
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important (as it is statistically significant in ourstudy) because it affects the risk of becomingoverweight in later years. Ochiai et al reportedthat short sleep duration increases the risk ofbecoming overweight and this relationship differsbetween the two sexes[24]. Newer population-based researches may elucidate this kind ofrelationship in Iranian children.Against this strength, our study had somelimitations. Cross sectional design limited ourcausative assessment for sleep problems, more-over we did not include some familial factors suchas socioeconomic factors and psychologicalproblems in the families. We have categorized thesubjects to two groups according to their age andtook the whole 2-6 years as one group and the 7-12 years as another. This type of unification mayhave an effect on the final results, but we havetried to conduct a comparable scenario to thework of Owens et al[4], and also to our previouspilot study[16].The other fact is that socioeconomic status(SES) of families was not assessed in our study.Higher SES might have negative impact on totalsleep duration, sleep hygiene and also onchildren’s psychological well-being[25].
ConclusionThe present survey shows that the prevalence ofsleep problems is relatively high especially inexcessive daytime sleeping domain of preschool-aged and school children. We demonstrated thatthere is a significant relationship between schoolentrance and lower bedtime as well as regularityproblems. School entrance seems to havesignificant association with awakening during thenight. Our findings suggest a development of amore tailored sleep-related health service to helpboth preschool and school children and also assistparents to know and tackle sleep troubles moreeffectively and thoroughly. The authorsrecommend using results of regularly conductedsleep studies to design, implement, and evaluateeffective interventions to downsize the harmfuleffects of bad sleep habits.
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