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INTRODUCTION

ABSTRACT

Background: Sleep disorders in children are increasingly recognized as
significant health issues that can affect cognitive, emotional, and physical
development. Identifying and addressing these disorders early is crucial
for promoting healthy growth and development.

Aim: To assess the sleep duration and identify sleep disorders among
children aged between 2-12 years in a tertiary care hospital setting.
Methods: We conducted a hospital-based cross-sectional study in the
Department of Paediatrics (Well Baby Clinic and Immunization Clinic) at
Shri Sathya Sai Medical College and Research Institute, Ammapettai,
Chengalpattu district, between 2023-2024. Following institutional Ethics
Committee approval and informed written assent, 205 children attending
the well-baby and immunization clinics were selected based on
predetermined inclusion and exclusion criteria.

Results: Among 205 children, 34.6% had sleep disorders, with the most
common being disorders of initiating and maintaining sleep (23.9%),
excessive somnolence (22.5%), and sleep-wake transition disorders
(19.7%). Significant associations were found between sleep disorders and
infancy sleep issues (p = 0.001), family history of sleep disorders (p =
0.001), absence of parental presence during sleep (p < 0.001), and having
siblings (p = 0.04). Gender was not significantly associated (p = 0.96).
Conclusion: Our study found that 34.6% of children had sleep-related
issues, most commonly difficulties in initiating and maintaining sleep.
These disorders were strongly linked to sleep issues in infancy, family
history, lack of parental presence during sleep, and having siblings.
Effective management of pediatric sleep disorders should include routine
screening, parental education, and a comprehensive treatment approach.
Keywords: Sleep disorders, children, sleep duration, cross-sectional
study, tertiary care hospital.

Sleep is essential for the physical, cognitive, and emotional development of children. However, sleep
disorders are increasingly recognized as a significant concern in pediatric populations, with
implications for long-term health and well-being. Sleep disturbances in children can manifest in
various forms, including difficulties in initiating and maintaining sleep, excessive daytime sleepiness,
parasomnias, and sleep-related breathing disorders [1,2]. Studies have shown that the prevalence of
sleep disorders in children ranges widely, with some estimates suggesting that up to 50% of children
experience some form of sleep disturbance during childhood [3].

Disorders of initiating and maintaining sleep, commonly referred to as pediatric insomnia, are among
the most frequently reported sleep issues in children. These disorders can have far-reaching
consequences, including behavioral problems, poor academic performance, and emotional difficulties
[4,5]. Excessive daytime sleepiness, another common sleep issue, is often linked to inadequate sleep
quantity or quality and can impair a child's ability to concentrate and perform daily activities
effectively [6].

The etiology of sleep disorders in children is multifactorial, with biological, psychological, and
environmental factors playing critical roles. For instance, there is evidence suggesting that sleep
disorders during infancy can persist into later childhood, highlighting the importance of early
identification and intervention [7]. Additionally, a family history of sleep disorders has been identified
as a significant risk factor, with studies showing that children with a familial predisposition are more
likely to develop sleep-related issues themselves [8].

Parental behaviors and the sleep environment also influence children's sleep patterns. For example,
parental presence during sleep has been associated with a reduced risk of sleep disturbances, while the
presence of siblings has been linked to an increased likelihood of sleep disorders, potentially due to
disruptions caused by shared sleeping arrangements [9,10].
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Given the prevalence and impact of sleep disorders on children's health, there is a need for routine
screening and early intervention in pediatric healthcare settings. Educating parents about healthy sleep
practices and the risk factors for sleep disorders can also play a vital role in prevention and
management [11]. This study aims to assess the spectrum of sleep disorders among children aged 2-12
years in a tertiary care hospital, focusing on the prevalence and types of sleep disturbances and
identifying associated risk factors.

METHODOLOGY
Study participants:
Children aged 2-12 years attending outpatient department during the study period.

Inclusion criteria —
- Children attending OPD clinic at SSSMCRI
- Age & sex: 2-12 years of both genders
- Fully Immunized
- Anthropometry appropriate for age

Exclusion criteria —
- Children with acute /chronic medical illness
- Children on medications
- Any birth complications / congenital diseases

Sample size

Sample size calculation — sample size calculation is based on the previous study
[12], the prevalence of disorders in children in between age group 2-12 is 34.2%
n= 4pq/l?> where p= 34.2%, q = 100-34.2=65.80

n= 4x34.2x65.8/7 x7 = 9001.44/49 =183.70 (+10% non-response error)
=183.70+18.37 = 202.07 =~205

Sampling:
Consecutive sampling (all children fulfilling the inclusion and exclusion
criteria and gave informed assent from parents were taken as study participants)

Study duration:
18 months between 30" September 2022 to 30" March 2024

Study procedure:

Before any data was collected, parents were fully told about the study and
their informed consent was acquired. A semi structured questionnaire was utilized
to gather data from the participant’s parents.The interview schedule included
background questions about parent’s educational attainment, socioeconomic status,
age, and gender. In the last six months, data on sleep problems were gathered
using the SDSC. The questionnaire, which was based on the scale, had 26
questions about irregular sleeping patterns and sleep behaviours. The answers to
the questions were ranked according to how frequently the symptom occurred.
Participants with a total score of higher than 39 were deemed to have sleep
disorders once the total score was calculated.

Individual sleep disorders were evaluated using the 26 questions by adding
together the results of specific question groups. Among these were SHY, sleep
breathing disorders, arousal disorders, sleep-wake transition disorders, DIMS, and
disorders of excessive somnolence. This is consistent with the diagnosis of sleep
disorders such as hypersomnia, sleep-related breathing problems and circadian
rhythm sleep disorders in the 10th version of the International Classification of
Diseases (ICD-10). Positive symptoms were identified for each question if the
frequency of the symptom was three or more times per week. Parents of kids with
sleep disorders received education about good sleep hygiene.
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RESULTS

The study included 205 children, with almost equal numbers of boys and girls.

Table 1: Age, gender distribution, and other socio-demographic characteristics

among the study participants (N=205)
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Characteristics Frequency (%)
Age group
5 and less years 97 (47.3)
6 - 10 years 78 (38.1)
11-12 years 30 (14.6)
Gender
Male 103 (50.2)
Female 102 (49.8)
Father’s education
Illiterate 12 (5.8)
High school/Secondary school 139 (67.8)
Graduate 54 (26.4)
Mother’s education
Illiterate 19 (9.3)
High school/Secondary school 157 (75.6)
Graduate 29 (14.1)
Father’s occupation
Professional/Semi professional 62 (30.2)
Skilled/Semiskilled 129 (62.9)
Unemployed 14 (6.8)
Mother’s occupation
Professional/Semi professional 39 (19.0)
Skilled/Semiskilled 54 (26.3)
Unemployed/Housewife 112 (54.6)
Socio economic status
Lower 42 (20.5)
Middle 140 (68.3)
Upper 23 (11.2)
Sleep disorders at infancy
Present 11 (5.4)
Absent 194 (94.6)
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Family history of sleep disorders

Present 16 (7.8)

Absent 189 (92.2)

Family members suffering from sleep disorders

Grandmother 7 (43.7)
Grandfather 6 (37.5)
Father 2 (12.5)
Mother 1(6.7)
Siblings
Yes 89 (43.4)
No 116 (56.6)

Presence of parent during sleep

Yes 167 (81.4)

No 38 (18.6)

Most of the children were 5 years old or younger. Many parents had finished high school, and most
fathers worked in skilled jobs, while more than half of the mothers were housewives. Most families
were middle class. Only a few children had sleep issues during infancy or a family history of sleep
problems, mainly among grandparents. About 43% of the children had siblings, and most slept with a
parent nearby (Table 1).

Table 2: Distribution of sleep disorders among study participants (N=205)

Characteristics Frequency (%)
Present 71 (34.6)
Absent 134 (65.4)

Domains assessed

Disorders of initiating and maintaining sleep 17 (23.9)

Sleep breathing disorders 12 (16.9)
Disorders of arousal 9 (12.7)

Sleep wake transition disorders 14 (19.7)

Disorders of excessive somnolescense 16 (22.5)
Sleep hyperhidrosis 5(7.1)

Among the 205 children studied, 34.6% were diagnosed with sleep disorders, while
65.4% did not show any sleep-related issues. The most common disorders
identified were difficulties with initiating and maintaining sleep (23.9%) and
excessive somnolence (22.5%). Other prevalent issues included sleep-wake
transition disorders (19.7%), sleep breathing disorders (16.9%), arousal disorders
(12.7%), and sleep hyperhidrosis (7.1%) (Table 2).

Table 3: Association between various independent variables with presence of
sleep disorders (N=205)

Characteristics | Yes | No | P value

Sleep disorders at infancy
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Present 9 (81.9) 2 (18.1) 0.001
Absent 62 (31.9) 132 (68.1) '
Family history of sleep disorders
Present 13 (81.2) 3 (18.8) 0.001
Absent 58 (30.6) 131 (69.4) '
Parental presence during sleep
Yes 35 (20.9) 132 (79.1)
No 36 (94.7) 2 (5.3) <0.001
Siblings
Yes 17 (19.1) 72 (80.9) 0.04
No 54 (46.5) 62 (53.5) '
Gender
Male 36 (34.9) 67 (65.1) 0.96
Female 35 (34.3) 67 (65.7) '

The study examined the association between various independent variables and the
presence of sleep disorders among the 205 participants. A significant link was
found with sleep disorders in infancy (p = 0.001), where 81.9% of those with early
sleep disorders continued to experience them, compared to 31.9% without such a
history. A family history of sleep disorders was also significantly associated (p =
0.001), with 81.2% of those affected having a family history, compared to 30.6%
without. Parental presence during sleep showed a strong correlation (p < 0.001);
94.7% of those without parental presence experienced sleep disorders, compared to
20.9% with parental presence. The presence of siblings was also associated (p =
0.04) with sleep disorders, with 46.5% of those with siblings affected, compared to
19.1% without siblings. Gender, however, did not show a significant association (p
= 0.96), with similar rates of sleep disorders in males (34.9%) and females
(34.3%) (Table 3). These findings highlight the importance of identifying early
risk factors such as infancy sleep disorders, family history, parental presence, and
sibling presence in the effective management and intervention of pediatric sleep
disorders.
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DISCUSSION

Sleep is a critical component of a child's overall health and development, playing
a vital role in physical growth, cognitive function, and emotional well-being (13).
During the early years of life, sleep patterns undergo significant changes as the
brain rapidly develops and the circadian rhythm matures (14). These
developmental changes often contribute to sleep disturbances, which are common
in childhood (15). The importance of addressing sleep disorders in children cannot
be overstated, as these disorders can have far-reaching implications, including
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behavioral problems, learning difficulties, and an increased risk of chronic
conditions later in life (16).

Environmental factors, such as the presence of parents during sleep and the overall
sleep environment, significantly influence a child's sleep quality (17). Secure
attachments and proper sleep hygiene practices are crucial in preventing sleep
disturbances (18). Moreover, genetic predisposition plays a key role in the
likelihood of developing sleep disorders. Variations in genes that regulate the
circadian rhythm, such as CLOCK, PER3, and ADORAZ2A, have been linked to
these disorders, emphasizing the importance of considering family history when
assessing sleep issues in children (19). Addressing these factors through
comprehensive management strategies, including behavioral and pharmacological
interventions, is essential for improving sleep health in pediatric populations
(20,21,22).

Our study found a high prevalence of sleep disorders among children aged 2-12
years, which can be attributed to several developmental, environmental, and
familial factors. Sleep disturbances are common during early childhood due to
rapid brain development and the ongoing maturation of sleep architecture, as
reflected in the 23.9% prevalence of disorders in initiating and maintaining sleep
observed in our study (23). Environmental factors also play a significant role, with
parental presence during sleep being associated with fewer sleep disturbances (p <
0.001), highlighting the importance of secure attachments and sleep hygiene (24).

Genetic predisposition is another critical factor, with a significant association
between a family history of sleep disorders and their presence in children (p =
0.001). Variations in genes regulating the circadian clock, such as CLOCK, PERS,
and ADORAZ2A, have been linked to sleep disorders (25). The high prevalence of
sleep breathing disorders (16.9%) in our study may also be influenced by
underlying medical conditions, like obstructive sleep apnea, often associated with
hypertrophy of the tonsils and adenoids in children (26).

Psychosocial factors, including socioeconomic status and family dynamics,
contribute to sleep disturbances. Most of our participants were from middle-class
backgrounds, and parental education levels are known to affect sleep practices and
environments (27). Circadian rhythm disruptions, often due to inconsistent sleep
schedules and excessive screen time, are significant contributors to sleep
disorders, as seen in the 22.5% prevalence of disorders of excessive somnolence
(28).

Parenting practices, including consistent bedtime routines and appropriate sleep
environments, are crucial in preventing and managing sleep disorders. The
presence of siblings also appears to influence sleep patterns, potentially through
shared environments or behavioral modeling (29). Effective management of sleep
disorders in children requires a comprehensive approach, including behavioral
interventions like cognitive-behavioral therapy for insomnia (CBT-l), sleep
hygiene education, and the establishment of consistent sleep routines (30).
Pharmacological interventions, such as melatonin for circadian rhythm disorders,
may be considered but should be used judiciously under medical supervision (31).

CONCLUSION

In conclusion, 34.6% of children in our study had sleep-related problems. The most common issues
were difficulties with initiating and maintaining sleep (23.9%) and excessive daytime sleepiness
(22.5%). Other prevalent disorders included sleep-wake transition issues (19.7%) and sleep breathing
problems (16.9%). Significant factors associated with these sleep disorders included a history of sleep
issues during infancy, family history of sleep disorders, absence of parental presence during sleep, and
having siblings. Addressing these issues effectively requires routine screening, educating parents,
applying multifactorial treatment approaches, and fostering interdisciplinary collaboration and ongoing
research.



Dr Akshara Binod Nair/Afr.J.Bio.Sc. 6(15) (2024) Page 5371 to 10

REFERENCES

1.

2.

3.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Owens, J. A., & Dalzell, V. (2005). Use of the ‘BEARS’ sleep screening tool in a pediatric
residents' continuity clinic: a pilot study. Sleep Medicine, 6(1), 63-69.

Mindell, J. A., Sadeh, A., Kohyama, J., & How, T. H. (2010). Parental behaviors and sleep
outcomes in infants and toddlers: a cross-cultural comparison. Sleep Medicine, 11(4), 393-399.
Meltzer, L. J., & Mindell, J. A. (2006). Sleep and sleep disorders in children and adolescents.
Psychiatric Clinics of North America, 29(4), 1059-1076.

Cortese, S., Konofal, E., & Lecendreux, M. (2009). Sleep and alertness in children with attention-
deficit/hyperactivity disorder: a systematic review of the literature. Sleep, 32(3), 427-434.

Owens, J., & Witmans, M. (2004). Sleep problems. Current Problems in Pediatric and Adolescent
Health Care, 34(4), 154-179.

Beebe, D. W. (2011). Cognitive, behavioral, and functional consequences of inadequate sleep in
children and adolescents. Pediatric Clinics, 58(3), 649-665.

Price, A. M., Brown, J. E., & Baughcum, A. E. (2002). Sleep problems in early childhood and
their relation to sleep disorders in later life: results from a longitudinal cohort study. Journal of
Pediatric Psychology, 27(3), 209-219.

Liu, X., & Liu, L. (2009). Sleep patterns, sleep problems, and associations with daytime
sleepiness and sensory processing in children with autism spectrum disorders. Research in Autism
Spectrum Disorders, 3(1), 127-135.

Mindell, J. A., Kuhn, B., Lewin, D. S., Meltzer, L. J., & Sadeh, A. (2006). Behavioral treatment
of bedtime problems and night wakings in infants and young children. Sleep, 29(10), 1263-1276.
Franco, P., Scaillet, S., Groswasser, J., & Kahn, A. (2004). The influence of a family history of
sudden infant death syndrome on sleep architecture during infancy. Pediatrics, 114(3), e485-e491.
Buckhalt, J. A. (2011). Children's sleep, sleepiness, and performance on cognitive tasks. Sleep
Medicine Clinics, 6(1), 17-27.

Caldwell BA, Redeker NS: Maternal stress and psychological status and sleep in minority
preschool children . Public Health Nurs. 2015, 32:101-11. 10.1111/phn.12104.

Mindell, J. A., & Owens, J. A. (2015). A Clinical Guide to Pediatric Sleep: Diagnosis and
Management of Sleep Problems. Lippincott Williams & Wilkins.

Owens, J. A. (2007). Sleep disorders in children: Epidemiology, diagnosis, and management.
Pediatric Clinics, 54(3), 641-659.

Bathory, E., & Tomopoulos, S. (2017). Sleep regulation, physiology, and development in infants
and toddlers. Pediatric Annals, 46(3), €99-e105.

Touchette, E., Petit, D., Séguin, J. R., Boivin, M., Tremblay, R. E., & Montplaisir, J. Y. (2007).
Associations between sleep duration patterns and behavioral/cognitive functioning at school
entry. Sleep, 30(9), 1213-1219.

Bonuck, K., & Grant, R. (2012). Sleep problems and early developmental delay: Implications for
early intervention programs. Annals of the New York Academy of Sciences, 1184, 148-161.
Halal, C. S., & Nunes, M. L. (2014). Education in sleep hygiene improves children’s sleep
behavior. Sleep Medicine, 15(1), 103-109.

Gozal, D. (2002). Sleep-disordered breathing and school performance in children. Pediatrics,
109(3), 549-556.

Spruyt, K., & Gozal, D. (2011). Pediatric sleep questionnaires as diagnostic or epidemiological
tools: A review of currently available instruments. Sleep Medicine Reviews, 15(1), 19-32.
Williams, J. A., Zimmerman, F. J., & Bell, J. F. (2013). Norms and trends of sleep in the early
childhood years: A population-based study of children aged 0 to 6 years. Sleep, 36(4), 643-649.
Jenni, O. G., & O’Connor, B. B. (2005). Children’s sleep: An interplay between culture and
biology. Pediatrics, 115(Supplement 1), 204-216.

Schredl M, Fricke-Oerkermann L, Mitschke A, Wiater A, Lehmkuhl G. Lon- gitudinal study of
nightmares in children: stability and effect of emotional symptoms. Child Psychiatry Hum Dev.
2009; 40(3):439-49.

Fleetham JA, Fleming JA. Parasomnias. CMAJ. 2014; 186(8):E273-80.

Nielsen T. The stress acceleration hypothesis of nightmares. Front Neurol. 2017; 8:201.

Owens JA, Spirito A, McGuinn M, et al. Sleep habits and sleep disturbance in elementary school-
aged children. J Dev Behav Pediatr. 2000; 21(1): 27-36.

Zhao J, Han S, Zhang J, et al. Association between mild or moderate obstructive sleep apnea-
hypopnea syndrome and cognitive dysfunction in children. Sleep Med. 2018; 50: 132-136.
Wheaton AG, Olsen EO, Miller GF, et al. Sleep duration and injury-related risk behaviors among
high school students— United States, 2007-2013. MMWR Morb Mortal Wkly Rep. 2016; 65(13):
337-341.



Dr Akshara Binod Nair/Afr.J.Bio.Sc. 6(15) (2024) Page 5372 to 10

29.

30.

31.

Meltzer LJ, Johnson C, Crosette J, et al. Prevalence of diagnosed sleep disorders in pediatric
primary care practices. Pediatrics. 2010; 125(6): e1410-e1418.

Meltzer LJ, Plaufcan MR, Thomas JH, et al. Sleep problems and sleep disorders in pediatric
primary care; treatment recommendations, persistence, and health care utilization. J Clin Sleep
Med. 2014; 10(4): 421-426

Carter KA, Hathaway NE, Lettieri CF. Common sleep disorders in children. Am Fam Physician.
2014; 89(5): 368-377. Accessed September 15, 2021. https://
www.aafp.org/afp/2014/0301/p368.html.


http://www.aafp.org/afp/2014/0301/p368.html

