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Abstract
Objective—To examine sleep problems and fatigue and their associations with cognitive
performance in Chinese kindergarten children.

Study design—A cross-sectional analysis of baseline data from Jintan Child Cohort Study was
conducted, which includes a cohort of 1,656 kindergarten children in Jintan City, Jiangsu
Province, China. The sample used in the current study consisted of 1,385 children (44.8% girls,
mean age 5.72 (SD=0.42) years) for whom data on sleep problems or cognitive performance were
available. Child Behavior Checklist was used to measure child sleep problems and fatigue, and
Wechsler Preschool and Primary Scale of Intelligence – Revised was used to assess child
intelligence quotient (IQ).

Results—Sleep problems were prevalent, ranging from 8.9% for difficulty maintaining sleep
(DMS) to 70.5% for unwilling to sleep alone. Other reported sleep problems were difficulty
initiating sleep (39.4%), nightmares (31.6%), sleep talking (28%), sleeping less (24.7%), and sleep
resistance (23.4%). Fatigue was also prevalent, with 29.6% of children reported to be overtired
and 12.6% lack of energy. Children with DMS, sleep talking, sleep resistance, or nightmares
scored 2-3 points lower in full IQ than children without sleep problems. Children reported to have
fatigue scored 3-6 points lower in full IQ than those children without fatigue.

Conclusions—Sleep problems and fatigue are prevalent in Chinese kindergarten children.
Furthermore, sleep problems and fatigue are associated with poor cognitive performance.
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Sleep problems are highly prevalent in pediatric populations. Studies from around the world
demonstrate that 10-50% of school-aged children experience some sort of sleep problem or
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disorder.1-5 Several studies have examined sleep problems in Chinese school-aged
children.6-10 Liu et al found that among 2,000 Chinese elementary school children, the
prevalence of parent-reported sleep problems, including nightmares, sleep walking/talking,
and difficulty sleeping, to be lower than those in Western samples.8 Conversely, recent
studies have reported that sleep problems in school-aged children are more prevalent in
China than Western countries,6, 7 possibly due to the prevalence of co-sleeping behavior in
Chinese families.11 In a comparative study of sleep problems, Chinese children were
reported to have more sleep problems and slept one hour less per day than American peers.9

A recent cross-cultural study also reported that Chinese infants and toddlers had
significantly later bedtimes, shorter total sleep durations, and increased parental perception
of sleep problems than Western children.12 However, little has been done to assess sleep
problems in Chinese kindergarten-aged children.

The impact of sleep disturbance in young children (e.g., ages 4-6 years) on cognitive
functioning and the developing brain is a serious concern. Sleep disturbances have been
linked to a variety of neurocognitive problems in children. For instance, it may significantly
reduce glucose metabolism in the thalamic, prefrontal, and posterior parietal regions,
thereby impinging on alertness and attention, impairing restorative processes, and resulting
in prefrontal cortex dysfunction and subsequent difficulties in executive functioning,
impulsivity, and working memory.13-15 Fatigue and sleepiness are further associated with
cognitive deficits, such as processing, motor speed, and academic performance. 16

The relationship between sleep, cognition, and academics remains inconsistently
documented.17, 18 This study aims to address the gaps in the literature, first by assessing the
prevalence of sleep problems and fatigue in a large, community sample of Chinese
kindergarten children using the well-established Child Behavior Checklist (CBCL) and
secondly by using the Chinese Wechsler Preschool and Primary Scale of Intelligence –
Revised (WPPSI-R)19, 20 to examine whether sleep problems are associated with poor
cognitive performance in this sample.

Methods
The current study is a baseline data analysis of a cohort of 1,656 kindergarten children,
accounting for 24.3% of all children aged 4-6 years in Jintan city, Jiangsu province, China.
Detailed information on the Jintan Cohort Profile, including subjects, recruitment, and
procedures, has been reported elsewhere.21 The current study used a sample of 1,385
children (620 girls, 765 boys) for whom complete sleep information and cognitive
assessment were available, with a mean (SD) age of 5.72 (0.42) years. Child and family
characteristics of the sample are summarized in Table I (available at www.jpeds.com).
Institutional Review Board approval was obtained from the University of Pennsylvania and
the ethical committee for research at Jintan Hospital.

Sleep problems were assessed with Chinese versions of the Achenbach System of
Empirically Based Assessment (ASEBA) and Child Behavior Checklist for Preschool
Children (CBCL),22 completed by the child’s parent, and the ASEBA Care Taker Report
Form (C-TRF), completed by the child’s teacher. The CBCL contains six sleep items and
two fatigue items. Parents answered questions about their child’s experiences with the
following: unwilling to sleep alone; difficulty initiating sleep (DIS); having nightmares;
resisting going to bed at night (sleep resistance); sleeping less than most children (sleep
less); talking or crying out in sleep (sleep talking/crying); difficulty maintaining sleep
(DMS); being overtired (tiredness); and being underactive, slow moving, or lacking energy
(lack of energy). The C-TRF contains two fatigue items: being overtired (tiredness) and
being underactive, slow moving, or lacking energy (lack of energy). Items were rated for
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current frequency or frequency within the past 2 months (0 = never, 1 = sometimes, 2 =
often). The CBCL and C-TRF have demonstrated satisfactory psychometric properties in the
assessment of behavioral and emotional problems in Chinese children21 and has been used
to assess sleep problems in Chinese and other ethnic populations of children.8, 23

Children’s cognitive performance was assessed by the Chinese version and norms of the
Wechsler Preschool and Primary Scale of Intelligence – Revised (WPPSI–R). The test was
constructed by Wechsler (1967) to assess the intelligence of children ages 3-7 years. The
WPPSI was standardized in China in 1988 19, 20 and has demonstrated good reliability in
Chinese children.19,20, 24, 25 The WPPSI consists of 10 subtests; five of these comprise the
Verbal Intelligence Quotient (VIQ: Information, Comprehension, Arithmetic, Vocabulary
and Similarities) and five the Performance Intelligence Quotient (PIQ: Object Assembly,
Geometric Design, Block Design, Mazes and Picture Completion). The VIQ and PIQ are
combined to yield a Full Scale Intelligence Quotient score (FIQ), which is defined as the
average of all cognitive abilities and is widely recognized as a good measure of general
intelligence. Further detailed descriptions of the setting and procedures of the IQ testing can
be found in Liu & Lynn.26

Sociodemographic information included child’s sex, age, siblings (yes/no), parent education,
parent occupation (i.e., occupation held for the longest period of time), and residence (i.e.,
city, suburb, or rural). Parent occupation was categorized into unemployed, working class,
and professional.

Statistical Analysis
Characteristics of the study sample were summarized by descriptive statistics such as mean,
standard deviation (SD), and percentage. A series of multivariate analysis of variance
(MANOVA) were performed to examine the association between each sleep problem and
mean IQ scores. General linear models were performed to examine the adjusted associations
between individual sleep problems and VIQ, PIQ, and FIQ while controlling for child age,
child sex, residence, parent education, parent occupation, and presence of siblings. These
demographic variables were selected on the basis of literature7, 8, 11 and/or our preliminary
analyses indicating these variables were associated with either or both IQ and child sleep
problems. A p-value < 0.05 was considered significant. Data were analyzed using SPSS,
Version 17 (Chicago, IL).

Results
The prevalence of sleep problems and fatigue are detailed in Table II. Sleep problems
endorsed as “sometimes” or “often” were prevalent, ranging from 8.9% for DMS to 70.5%
for unwillingness to sleep alone. Other sleep problems occurring “sometimes” or “often”
included DIS (39.4%), having nightmares (31.6%), sleep talking (28%), sleep less (24.7%),
and resisting going to bed at night (23.4%). Fatigue was assessed through ratings of
overtiredness and lack of energy. Parents reported overtiredness occurring “sometimes” or
“often” in 29.6% of children, and lack of energy occurred in 12.6%. Teacher reported
fatigue was less prevalent, with 4.7% of children being overtired and 17.2% lack of energy.
There were no significant differences between boys and girls in any of the sleep and fatigue
items (all p values > .05).

The mean (SD) IQ test scores for the 1,331 children (96.10%) who had available IQ
information are given in Table III. In general, boys scored significantly higher than girls in
VIQ (2.2 points), PIQ (2.0 points), and FIQ (2.4 points) (all p values <.05).
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To examine the association between sleep problems and fatigue and children’s VIQ, PIQ,
and FIQ, MANOVA was conducted (Table IV; available at www.jepds.com). All sleep
problems with the exception of unwillingness to sleep alone, DIS, and sleep less were
recoded into binary categories of yes/no (instead of never/sometimes/often) because those
items were infrequently endorsed as occurring “often” (< 5%).

Significant differences in VIQ were found between children with and without sleep
problems, with the exception of DIS, sleep talking, and sleep less as reported by parents and
overtiredness as reported by teachers. Significant differences in PIQ were found among
children having problems with sleep less and lack of energy, as reported by both parents and
teachers. Compared with children who did not have such sleep problems, significant
differences in FIQ were found for children with parent-reported unwillingness to sleep
alone, sleep less, DMS, nightmares, tiredness, and lack of energy, as well as teacher-
reported lack of energy. Illustratively, children without sleep problems had higher FIQ than
children who did, with the exception of children who were reported to sleep less.

Multivariate Analysis
To examine the independent associations between sleep problems/fatigue and children’s IQ,
general linear models were conducted to control for the potential confounding effects of
child and family characteristics. Most sleep problems and fatigue items, including
unwillingness to sleep alone, nightmares, sleep resistance, sleep talking, DMS, daytime
tiredness, lack of energy as reported by parents, and lack of energy as reported by teachers,
were significantly associated with reduced VIQ. The mean VIQ in children who were often
unwilling to sleep alone was about 2 points lower than that of children who did not have the
sleep problem. Average VIQ was 2-5 points lower in children who had other sleep problems
than those who did not (Figure). Only nightmares and lack of energy as reported by both
parents and teachers was associated with reduced PIQ; average PIQ was up to 6 points lower
in children whose parents or teachers reported them as lack of energy, compared with
children not reported as lack of energy.

Most sleep problems were also associated with reduced FIQ, including nightmares, sleep
resistance, sleep talking, DMS, tiredness, and lack of energy as reported by parents, and lack
of energy as reported by teachers. Adjusted mean differences ranged from 1.9 for
nightmares to 6.1 for lack of energy as reported by teachers (Figure).

Discussion
This study examined the prevalence of sleep problems and fatigue, and their associations
with cognitive performance in a large community sample of Chinese children aged 4-6
years. Our major findings include: (1) sleep problems were prevalent, ranging from 8.9% for
difficulty maintaining sleep (DMS) to 70.5% for unwilling to sleep alone; (2) fatigue was
prevalent, with 29.6% of children reported to be overtired and 12.6% lack of energy; (3)
children with DMS, sleep talking, sleep resistance, or nightmares scored 2-3 points lower in
full IQ than children without sleep problems; and (4) children reported to have fatigue
scored 3-6 points lower in full IQ than those children without fatigue, after adjusting for
child and family sociodemographic variables. Furthermore, we observed that overall, our
sample showed a significant increase in IQ scores compared with data from 1984.19, 24 Such
a finding is consistent with the “Flynn Effect,” a phenomenon of substantial increase in IQ
scores over time measured in many parts of the world.27, 28

The first objective of this study was to investigate the prevalence of sleep problems and
fatigue in Chinese kindergarten children. Our analyses showed that sleep problems
previously reported in studies of Chinese and Western school-aged children1,7-9,29 were
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common in this sample of pre-school children. DMS (8.9%) was the least prevalent problem
in our sample; although a similar DMS prevalence was reported in Swedish preschoolers
(8.4%),30 DMS has been reported much more frequently for preschoolers in the US1 and
Finland.31 Overall, however, our findings suggest that Chinese preschoolers do not have a
lower prevalence of sleep problems than their Western counterparts. Indeed, problems such
as nightmares and sleep-talking/crying were consistently reported more frequently in our
Chinese sample than in same-age children from Western countries (e.g., 31.6% vs. 3-8% for
nightmares).1,30-31 DIS (39.4%) was common within our Chinese sample. Although this
finding was once again similar to reports from Sweden (39.5%),30 this was much higher
than findings in the US and Finland (10-20%).1,31 Unwillingness to sleep alone (70.5%) was
particularly problematic in this sample. This problem may reflect Chinese cultural practices
of bed sharing rather than a true clinical sleep disturbance, as studies have shown that
regular bed sharing in Chinese school-aged children is very common.11

Fatigue is an overwhelming sense of tiredness, lack of energy, and feeling of exhaustion.
Studies have shown that chronic fatigue is prevalent in school-aged children and is
associated with attention and memory problems,32 but previous work on fatigue in young
children has focused primarily on children with chronic diseases.33, 34 To our knowledge, no
community-based study has examined fatigue in kindergarten-aged children. According to
parental reports, fatigue in our sample was not uncommon: about 30% of kindergarten
children felt overtired and 17% lacked energy during the day. Teacher reports indicated
11.2% and 4.7% of children were lacking energy and overtired during the day at school,
respectively. Differences in parent and teacher reports of fatigue did exist. Home settings are
less social than school settings, particularly among single children who do not have siblings
with whom to play and interact. It may be that parents are simply observing less activity in
the home setting than teachers are observing in the child in the school setting, and this in
turn is being interpreted as fatigue by parents. It is also possible that this finding reflects the
fact that parents typically observe children later in the day (e.g., after they have returned
from school) when fatigue has compounded.

Our second objective was to examine the association between sleep, fatigue, and cognitive
performance, as measured by standardized IQ testing. Results indicate that most sleep
problems and fatigue were associated with reduced VIQ and/or PIQ, as supported by
significant literature linking sleep and neurocognitive functioning. However, VIQ was more
strongly associated with many of the sleep disturbance items than PIQ; the latter was only
associated with lack of energy (as measured by parents and teachers). This may reflect the
fact that types of sleep disturbance differentially affect various domains of neurocognition
rather than necessarily producing global deficits. Because PIQ is heavily affected by motor
skills and performance speed, it is logical that these subtests would be greatly impacted by
low energy. A complete dissection of the neural underpinnings of sleep and cognition is
beyond the scope of this paper (see Killgore for review15); however, in brief, healthy sleep
directly supports neurocognition through increased synaptic changes, neurotransmitter
activation, and neuronal firing, which in turn facilitates abilities such as memory
consolidation, modulation, and regulation; learning, visual processing, and more. Functional
imaging has also identified the prefrontal cortex, which is responsible for complex higher-
order cognition, attention, and arousal, as being particularly vulnerable to sleep loss.16

There are several possible mechanisms underscoring the connection between sleep, fatigue
and IQ in children. It may be that the children in our sample who had poor sleep and excess
fatigue performed more poorly on IQ testing due to sleep-related deficits in memory,
attention, and alertness. Sleep quality may indirectly affect cognition and IQ through
psychosocial factors, such as eagerness, which may influence test performance.17

Differential effects of sleep disturbance on children’s cognition have been observed across
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racial and socioeconomic groups,35 raising questions about environmental contributors to
the sleep-cognition relationship. Of note, Mayes et al found that parent reports of sleep
problems and data from polysomnography did not predict math and reading test scores in
children,18 suggesting that relationships between subjective reports of sleep and objective
cognitive performance may be accounted for by common, non-sleep-related factors, such as
behavior, mood, and parenting style. Therefore, it is important not to limit discussion of
cognition and sleep to biological contexts and to include cultural, environmental, and other
non-biologic constructs of potential relevance. Whether non-biologic factors like culture or
familial factors contributed to our findings cannot be extrapolated but is warranted for
further study.

Although our findings help expand the literature on sleep and fatigue and cognition in young
children, there are some limitations of note. First, because of this study’s cross-sectional
design, no causal-relationship can be concluded. Second, sleep problems were derived from
a parent-completed behavior checklist and not through objective sleep measures like
polysomnography. A lack of objective data on sleep duration was also a challenge, as many
parents reported that their child slept less, but without a sibling with whom to compare, it is
not entirely clear what is meant by “less.” Finally, the association between sleep problems,
fatigue, and IQ may be mediated by sleep duration and sleep quality. Sleep breathing
problems are prevalent in young children, which may also link sleep, fatigue and cognitive
performance. However, we did not collect these data.

Despite these limitations, our study shows that sleep problems and fatigue are prevalent in
Chinese kindergarten children and demonstrates the association between sleep, fatigue and
impaired cognitive performance in a large community sample of young children.
Nevertheless, children of this cohort are now entering teenage years and we are currently
conducting the second wave of behavior assessment. Data collection is ongoing and
longitudinal analyses will be made in the near future that will provide information for
determining whether robust causal relationships exist and allow us to address some of the
limitations noted above. Such data will also help clarify whether the statistically significant,
yet not clinically significant, differences we detected in cognitive outcomes of sleep
disturbed and non-sleep disturbed children have any future implications. Our current and
future findings may have important implications for early screening of and intervention for
sleep problems and fatigue to improve child cognitive development and academic
performance.

Acknowledgments
Supported by NIH/NIEHS (K01-ES015 877 and R01ES018858). The authors declare no conflicts of interest.

Abbreviations

(CSHQ) Child Sleep Habits Questionnaire

(ASEBA) Achenbach System of Empirically Based Assessment

(CBCL) Child Behavior Checklist for Preschool Children

(C-TRF) Care Taker Report Form

(DIS) difficulty initiating sleep

(DMS) difficulty maintaining sleep

(WPPSI–R) Wechsler Preschool and Primary Scale of Intelligence – Revised
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(VIQ) Verbal IQ

(PIQ) Performance IQ

(FIQ) Full Scale IQ score

(MANOVA) Multivariate analysis of variance

(SD) Standard deviation

References
1. Stein MA, Mendelsohn J, Obermeyer WH, Amromin J, Benca R. Sleep and behavior problems in

school-aged children. Pediatrics. 2001; 107(4):E60. [PubMed: 11335781]

2. Owens J. Classification and epidemiology of childhood sleep disorders. Primary care. 2008; 35(3):
533–546. vii. [PubMed: 18710669]

3. Chervin RD, Archbold KH, Pituch KJ, Panahi P. Symptoms of sleep disturbances among children at
two general pediatric clinics. Journal of Pediatrics. 2002; 140(1):97–102. [PubMed: 11815771]

4. van Litsenburg RRL, Waumans RC, van den Berg G, Gemke RJBJ. Sleep habits and sleep
disturbances in Dutch children: a population-based study. European Journal of Pediatrics. 2010;
169(8):1009–1015. [PubMed: 20191392]

5. Gau SSF. Prevalence of sleep problems and their association with inattention/hyperactivity among
children aged 6-15 in Taiwan. Journal of Sleep Research. 2006; 15(4):403–414. [PubMed:
17118097]

6. Li S, Jin X, Yan C, Wu S, Jiang F, Shen X. Bed- and room-sharing in Chinese school-aged children:
prevalence and association with sleep behaviors. Sleep medicine. 2008; 9(5):555–563. [PubMed:
17761453]

7. Li S, Zhu S, Jin X, et al. Risk factors associated with short sleep duration among Chinese school-
aged children. Sleep Medicine. 2010; 11(9):10p.

8. Liu X, Sun Z, Uchiyama M, Shibui K, Kim K, Okawa M. Prevalence and correlates of sleep
problems in Chinese schoolchildren. Sleep. 2000; 23(8):1053–1062. 15. [PubMed: 11145320]

9. Liu X, Liu L, Owens JA, Kaplan DL. Sleep Patterns and Sleep Problems Among Schoolchildren in
the United States and China. Pediatrics. 2005; 115:9p.

10. Yang QZ, Bu YQ, Dong SY, Fan SS, Wang LX. A comparison of sleeping problems in school-age
children between rural and urban communities in China. Journal of Paediatrics and Child Health.
2009; 45(7-8):414–418. [PubMed: 19712177]

11. Liu X, Liu L, Wang R. Bed sharing, sleep habits, and sleep problems among Chinese school-aged
children. Sleep. 2003; 26(7):839–844. [PubMed: 14655917]

12. Mindell JA, Sadeh A, Kohyama J, How TH. Parental behaviors and sleep outcomes in infants and
toddlers: A cross-cultural comparison. Sleep Medicine. 2010; 11(4):393–399. [PubMed:
20223706]

13. Eitner S, Urschitz MS, Guenther A, et al. Sleep problems and daytime somnolence in a German
population-based sample of snoring school-aged children. J Sleep Res. 2007; 16(1):96–101.
[PubMed: 17309768]

14. Kennedy JD, Blunden S, Hirte C, et al. Reduced neurocognition in children who snore. Pediatr
Pulmonol. 2004; 37(4):330–337. [PubMed: 15022130]

15. Killgore WD. Effects of sleep deprivation on cognition. Prog Brain Res. 2010; 185:105–129.
[PubMed: 21075236]

16. Neu D, Kajosch H, Peigneux P, Verbanck P, Linkowski P, Bon O Le. Cognitive impairment in
fatigue and sleepiness associated conditions. Psychiatry Res. 2011; 189(1):128–134. [PubMed:
21196050]

17. Meijer AM, van den Wittenboer GLH. The Joint contribution of sleep, intelligence and motivation
to school performance. Personality and Individual Differences. 2004; 37(1):95–106.

Liu et al. Page 7

J Pediatr. Author manuscript; available in PMC 2013 September 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



18. Mayes SD, Calhoun SL, Bixler EO, Vgontzas AN. Nonsignificance of sleep relative to IQ and
neuropsychological scores in predicting academic achievement. Journal of Developmental and
Behavioral Pediatrics. Jun; 2008 29(3):206–212. [PubMed: 18480734]

19. Gong Y, Dai X. China–Wechsler younger children scale of intelligence. Acta Psychologica Sinica.
1988; 20:364–376.

20. Gong YX, Dai XY. China-Wechsler Younger Children Scale of Intelligence (C-WYCSI).
Psychological Science. 1986; 2:23–30.

21. Liu J, McCauley LA, Zhao Y, Zhang H, Pinto-Martin J. Cohort Profile: The China Jintan Child
Cohort Study. Int J Epidemiol. 2010; 39(3):668–674. [PubMed: 19433517]

22. Achenbach, TMR. L. Manual for the ASEBA preschool forms & profiles. In: University of
Vermont RCfC. , editor. Youth, & Families. Burlington, VT: 2000.

23. Stoleru S, Nottelmann ED, Belmont B, Ronsaville D. Sleep problems in children of affectively ill
mothers. Journal of child psychology and psychiatry, and allied disciplines. 1997; 38(7):831–841.

24. Zhu YM, Lu SY, Tang CH. The employment of the Wechsler Pre-school and Primary Scale of
Intelligence in urban Shanghai [in Chinese]. Information on Psychology Science. 1984; 5:22–29.

25. Yang LL, Liu ML, Townes BD. Neuropsychological and behavioral status of Chinese children
with acyanotic congenital heart disease. Int J Neurosci. Jan-Feb;1994 74(1-4):109–115. [PubMed:
7928100]

26. Liu JL, Lynn R. Factor structure and sex differences on the Wechsler Preschool and primary scale
of intelligence in China, Japan, and United States. Personality and Individual Differences. 2011;
50:1222–1226. [PubMed: 21686316]. [PubMed: 21686316]

27. Flynn JR, Weiss LG. American IQ gains from 1932 to 2002: The WISC subtests and educational
progress. International Journal of Testing. 2007; 7(2):209.

28. Liu J, Yang H, Li L, Chen T, Lynn R. An increase of intelligence measured by the WPPSI in
China, 1984â€“2006. Intelligence. 2012; 40:139–144.

29. Owens JA, Spirito A, McGuinn M, Nobile C. Sleep habits and sleep disturbance in elementary
school-aged children. Journal of Developmental and Behavioral Pediatrics. 2000; 21(1):27–36.
[PubMed: 10706346]

30. Smedie H, Broman J, Hetta J. Sleep disturbances in Swedish pre-school children and their parents.
Nordic Journal of Psychiatry. 1998; 52:59–67.

31. Simola P, Niskakangas M, Liukkonen K, et al. Sleep problems and daytime tiredness in Finnish
preschool-aged children-a community survey. Child Care Health and Development. 2010; 36(6):
805–811.

32. Haig-Ferguson A, Tucker P, Eaton N, Hunt L, Crawley E. Memory and attention problems in
children with chronic fatigue syndrome or myalgic encephalopathy. Archives of disease in
childhood. 2009; 94(10):757–762. [PubMed: 19001478]

33. Gold JI, Mahrer NE, Yee J, Palermo TM. Pain, Fatigue, and Health-related Quality of Life in
Children and Adolescents With Chronic Pain. Clinical Journal of Pain. 2009; 25(5):407–412.
[PubMed: 19454874]

34. McCabe M. Fatigue in children with long-term conditions: an evolutionary concept analysis.
Journal of Advanced Nursing. 2009; 65(8):1735–1745. [PubMed: 19493135]

35. Buckhalt JA, El-Sheikh M, Keller P. Children’s sleep and cognitive functioning: Race and
socioeconomic status as moderators of effects. Child Development. 2007; 78(1):213–231.
[PubMed: 17328701]

Liu et al. Page 8

J Pediatr. Author manuscript; available in PMC 2013 September 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure.
Adjusted means (standard error) of cognitive performance between children with and
without sleep problems/fatigue, adjusted for age, sex, residence, sibling, paternal and
maternal education, and occupation
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Table 1

Sample characteristics

N %

Sex

 Male 765 55.2

 Female 620 44.8

Age, months

 M (SD) 1201 68.85 (4.99)

 Range 50.01-89.82

Residence

 City 961 73.8

 Suburban 188 14.4

 Rural 154 11.8

Father education

 <Middle school 42 3.2

 Middle school 461 35.4

 High school 420 32.2

 College or higher 381 29.2

Father occupation

 Unemployment 52 4.1

 Physical worker 718 56.9

 Professional 492 39.0

Mother education

 <Middle school 75 5.7

 Middle school 582 54.6

 High school 384 29.4

 College or higher 264 20.2

Mother occupation

 Unemployment 338 26.6

 Physical worker 554 43.6

 Professional 379 29.8

Marital status of parents

 ‘Married 1157 95.6

 Divorced 53 4.4

Number of siblings

 No 970 81.5

 1 or more 220 18.5
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Table 2

Sleep problems and fatigue in Chinese preschool children

n (%)

N No Sometimes Often

Unwilling to sleep alone 1205 355(29.5) 438(36.3) 412(34.2)

Difficulty initiating sleep 1205 730(60.6) 360(29.9) 115(9.5)

Nightmares 1208 826(68.4) 361(29.9) 21(1.7)

Sleep resistance 1207 925(76.6) 246(20.4) 36(3.0)

Sleep less 1181 889(75.3) 221(18.7) 71(6.0)

Sleep talking/crying 1208 870(72.0) 310(25.7) 28(2.3)

Difficulty maintaining sleep 1206 1099(91.1) 104(8.6) 3(0.2)

Parent-reported tiredness 1206 849(70.4) 335(27.8) 22(1.8)

Parent-reported lack of energy 1202 1050(87.4) 139(11.6) 13(1.1)

Teacher-reported tiredness 1207 1150(95.3) 51(4.2) 6(0.5)

Teacher-reported lack of energy 1206 998(82.8) 191(15.8) 17(1.4)
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