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ABSTRACT

Background: Sleep is essential for the physical, cognitive, and emotional
development of children. However, sleep disturbances in school-aged children
are underreported in India, particularly in rural areas. Aim: To assess sleep
habits and the prevalence of sleep disturbances among children aged 5—12 years
attending the paediatrics department at Tirunelveli Medical College Hospital.
Material and Methods: A cross-sectional study was conducted over 18 months
among 200 children using the Children’s Sleep Habit Questionnaire (CSHQ).
Sociodemographic details, sleep schedule, and sleep subscale scores were
collected. A Sleep Disturbance Index (SDI) >48 indicated disturbed sleep.
Result: The mean age was 8.59 + 2.3 years; 57% were male, 55.5% resided in
rural areas, and 72.5% belonged to nuclear families. The average weekday
wake-up time was 8:00 £ 1.4 am and bedtime 9:00 £ 1.3 pm, while on weekends,
wake-up was delayed to 9:00 + 2.0 am and bedtime to 12:00 £+ 1.1 am. The mean
sleep duration was 9+2 h. Daytime sleepiness (11.2 +2.3) and parasomnias
(10.6+2.5) had the highest mean subscale scores, followed by bedtime
resistance (7 £0.8) and sleep anxiety (5.8 + 1.5). Sleep onset delay scored the
lowest (1.5+0.5). Based on the SDI, 61% (n = 122) of the children were
classified as having disturbed sleep. Conclusion: Despite an average sleep
duration of nine hours, over 60% of children exhibited disturbed sleep,
particularly marked by excessive daytime sleepiness and parasomnia. Early
screening and intervention strategies are warranted to improve paediatric sleep
health.

INTRODUCTION

Sleep is a highly intricate physiological process that
involves more than just closing one's eyelids and
counting sheep. Unconsciousness occurs when the
brain is relatively at rest but continues to respond to
internal stimuli, resulting in a dynamic and active
neurological state.l! Inadequate sleep among
children and adolescents has consistently been
acknowledged as a significant public health concern.
Over the past decade, researchers, healthcare
practitioners, families, caregivers, and school
personnel have increasingly recognized the
importance of healthy sleep patterns and the
implications of sleep disturbances.’>*#! Research
indicates that approximately 20% to 40% of infants
and school-aged children experience sleep problems,
including  difficulty initiating sleep, night
awakenings, and resistance to sleeping alone.>

Children aged 5-12 years represent a critical
developmental phase marked by increased academic

demands, social interaction, and emotional growth.
Adequate sleep is essential during this period to
support learning, memory consolidation, behaviour
regulation, and overall well-being.[>! This age group
begins to establish routines and lifestyle habits that
may persist into adolescence and adulthood. Healthy
sleep patterns help strengthen attention span,
emotional regulation, decision-making skills and
physical growth. Furthermore, a significant
proportion of high school students, specifically up to
75%, fail to meet the necessary eight hours of sleep
per night and experience compromised sleep
quality.”]

Optimal sleep patterns and the synchronisation of
circadian rhythms are crucial for proper physical,
cognitive, and psychosocial growth in children and
adolescents.®! Disruptions in sleep during this
sensitive period can negatively influence mental
health, academic performance, and social
relationships. Inadequate nocturnal sleep and
excessive daytime drowsiness have been linked to
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subpar scholastic achievement.[>31 Chronic sleep
issues in children are indicative of future clinical
psychosocial symptoms in adolescents, including
aggression, attention impairments, social anxiety,
and depression.>* These effects may persist and
intensify if not identified and addressed early on. In
addition, inadequate sleep and low sleep quality have
been associated with cardiometabolic risk factors,
such as obesity, which in turn raise the likelihood of
developing cardiometabolic diseases and
experiencing premature death in the future.[!

Sleep disturbances have detrimental effects on
cognitive processes, academic achievement, and
emotional and behavioural control and are linked to
obesity, among various other issues. In contrast,
decreased physical activity and sports, as well as
increased screen time and usage of electronic media
(such as mobile devices, television, video games, and
the Internet), have been linked to sleep disturbances
in children.!'”) However, there is limited literature
describing school-aged children's sleep habits in
India, particularly in Southern Tamil Nadu. This
study aimed to fill this gap by describing the sleep
habits of children aged 5-12 years attending the
Paediatric Department at Tirunelveli Medical
College Hospital.

MATERIALS AND METHODS

This cross-sectional study was conducted on 200
children aged 5-12 years at the Department of
Paediatrics, Tirunelveli Government Medical
College, over 18 months. The study was presented to
the Institutional Human FEthics Committee, and
permission was obtained. The informed consent was
obtained from their parents or guardians.

Inclusion and exclusion criteria

All children aged 1-6 years attending the outpatient
department of paediatrics were included, while those
with chronic systemic disorders were excluded from
the study.

Methods

Census sampling was employed, and the total sample
size was 200. A semi-structured questionnaire was
used to collect data. The Children’s Sleep Habits
Questionnaire is a 33-item parent-reported
instrument that assesses sleep habits and disorders in
school-aged children over the past week or a typical
recent week. Items were rated on a three-point scale:
usually (5-7 times/week), sometimes (2—4
times/week), and rarely (0—1 time/week), with some
items reverse-scored. The final two items used the
response options: not sleepy, very sleepy, and falling
asleep.

The items were grouped into eight subscales: bedtime
resistance (six items), sleep onset delay (one item),
sleep duration (three items), sleep anxiety (four
items), night waking (three items), parasomnias
(seven items), sleep-disordered breathing (three
items), and daytime sleepiness (eight items). The
Sleep Disturbance Index (SDI) corresponds to the
sum of the subscale scores, and a higher score
corresponds to more disturbed sleep.

Based on previous studies of Portuguese children, the
cut-off was at least 48.['! There were additional non-
scorable questions about the child’s wake time and
bedtime on weekdays and weekends, total time of
daily sleep, and whether the parents considered the
child to have a sleep or falling asleep problem.
Continuous variables are reported as means and
standard deviations, and categorical variables as
frequencies and percentages.

RESULTS

The study population had a mean age of 8.59 + 2.3
years. In terms of gender distribution, male children
constituted a higher proportion at 57% (n = 114),
compared to females at 43% (n = 86). Regarding birth
order, second-born children were more prevalent,
accounting for 53.5% (n = 107), whereas first-borns
comprised 46.5% (n = 93). More children resided in
rural areas (55.5%, n = 111) than in urban areas
(44.5%, n = 89) (Table 1).

Table 1: Demographic characteristics

Frequency (N, %)
Age (Mean £ SD) 8.59+23
Famai o
Birth Order ;s;i(z;nn 19037(?563550@3)
Locality 5:1;2]11 18191(21545..55‘;3)

The educational status of mothers revealed that a
majority (69%, n = 138) had attained at least primary
school education, while 31% (n = 62) had education
below the primary level. In terms of occupation, 54%
of mothers (n = 108) were working compared to 46%
(n = 92) who were housewives. Among fathers,
75.5% (n = 151) had an education level of primary

school or above, whereas 24.5% (n = 49) had less
than primary school education.

A large majority of fathers were employed (96%, n =
192), while only 4% (n = 8) were unemployed.
Regarding family structure, nuclear families
predominated, accounting for 72.5% (n = 145)
compared to 27.5% (n = 55) in joint families. The
socioeconomic status distribution showed that the
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lower middle class constituted the highest group
(44%, n = 88), followed by the lower class (27.5%, n

= 55), upper middle class (17.5%, n = 35), and upper
lower class (11%, n = 22) (Table 2).

Table 2: Parental and household socio-demographic characteristics

Characteristics Frequency (N,%)
Mother's Education ; 1132223 Zzggzi 16325§361;$3)
Mother's Occupation HV?]l;Srz\ggfe 19()2;?;;’@3)
Father's Education ; giizz zzﬁgg} 14 591((2745.:550(;)12)
Father's Occupation N(;;]Z\;l(zirrl:;ng 1982((490/6034) )
Type of Family N{ﬁ;ilr::tar 15455( (2772.:550(;)12)
Lower 55(27.50%)
Socioeconomic Status IH) Izs:rr II\‘/I(;X;Z ;ég ‘1‘2//3
Upper Middle 35(17.50%)

The mean weekday wake-up time was 8:00 + 1.4 am,
while the weekend wake-up time was later at 9:00 +
2.0 am, indicating a delayed wake-up pattern on

weekends. Similarly, the weekday bedtime averaged
9:00 £ 1.3 pm, whereas the weekend bedtime was
significantly later at 12:00 = 1.1 am (Table 3).

Table 3: Sleep schedule: weekday vs. weekend timing

Time (am) Mean £ SD
Weekday Wake-up Time 8+1.4
Weekend Wake-up Time 942
Weekday Bedtime 9+1.3
Weekend Bedtime 12+1.1

Daytime sleepiness had the highest mean score at
11.2 £ 2.3, followed closely by parasomnias with a
mean score of 10.6 + 2.5. Bedtime resistance and
sleep anxiety also showed relatively elevated means
of 7+ 0.8 and 5.8 + 1.5, respectively. Sleep duration

and night waking had moderate scores, with means of
4 £0.9 and 4.4 £ 1.1, respectively. Sleep-disordered
breathing had a similar mean value of 4.4 £+ 1.13. The
lowest mean score was observed for sleep onset
delay, at 1.5 £ 0.5 (Table 4).

Table 4: Sleep habit subscale scores among children

Subscale Mean+SD
Bedtime Resistance 7+0.8
Sleep Onset Delay 1.540.5
Sleep Duration 4+0.9
Sleep Anxiety 5.841.5
Night Waking’s 4.4+1.1
Parasomnias 10.6+2.5
Sleep Disordered Breathing 4.4+1.13
Daytime Sleepiness 11.242.3

Based on the sleep disturbance index, 61% of the
children (n = 122) had disturbed sleep (score >48),
whereas only 39% (n = 78) were identified as having
normal sleep (score <48). The overall sleep

assessment revealed a mean total sleep duration of 9
+ 2 h, and the mean sleep disturbance index was 49.2
+ 4 (Table 5).

Table 5: Total sleep duration and sleep disturbance profile

Sleep Disturbance Index Frequency N(%)
Normal Sleep (<48) 78(39%)
Disturbed Sleep (>48) 122(61%)

DISCUSSION

In our study, the mean age of the children was 8.59
years = 2.3, with 57% males and 43% females; 55.5%
resided in rural areas and 44.5% in urban areas.
Maternal education was primary or above in 69% of
the cases, and 54% of mothers were employed.
Among fathers, 75.5% had at least a primary

education, and 96% were employed. Nuclear families
constituted 72.5% of households, with most families
belonging to the lower-middle (44%) and lower
(27.5%) class segments. Similarly, these socio-
demographic characteristics align with the findings
of Afonso et al., who reported a predominantly male
population (51%) but with a much higher urban
representation (85.3%) and 14.7% rural.['*)
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Similarly, Bharathy et al. found children with a mean
age of 6.25 + 3.2 years and higher parental literacy
(94.2% of mothers and 92.8% of fathers). Nuclear
families comprised 66.2% of the sample, and 52.6%
belonged to lower socioeconomic groups./'?!
Demographic  patterns suggest that parental
education, employment, and family type may
influence children's sleep behaviours.

In our study, the mean weekday wake-up time was
8:00 + 1.4 am, while the weekend wake-up time was
later at 9:00 £2.0 am, reflecting a delayed weekend
pattern of sleep. Weekday bedtime averaged
9:00+1.3 pm, shifting significantly later to
12:00 £ 1.1 am on weekends. Daytime sleepiness had
the highest mean score (11.2+2.3), followed by
parasomnias  (10.6+2.5), bedtime resistance
(7+£0.8), and sleep anxiety (5.8+1.5). Moderate
scores were observed for sleep duration (4+0.9),
night waking (4.4+1.1), and sleep-disordered
breathing (4.4 + 1.13), with sleep onset delay scoring
the lowest (1.5 + 0.5). Based on the sleep disturbance
index (mean 49.2 +4), 61% (n= 122) of the children
had disturbed sleep (score >48), while 39% (n="78)
had normal sleep, with an overall mean sleep duration
of 9 £2 hours.

Similarly, Gupta et al. noted that weekday sleep of
8.3 hours increased to 9.5 hours on weekends.13
Murugesan et al. also reported that 65.1% of
adolescents experienced daytime sleepiness in class,
with 64% sleeping <8 hours and 5.6% <6 hours,
while Desai and Borkar found a comparable mean for
daytime sleepiness (13.04 +5.44, p<0.0001).0!415]
Frequent sleep deprivation and daytime sleepiness
among adolescents indicate growing sleep challenges
over time and also reported a mean parasomnia score
of 10.1 +4.46. Similarly, Goodwin et al. noted that
parasomnias, including sleep talking (OR =2.38) and
nightmares (OR=2.25), were among the most
common disturbances in children aged 6 to 11
years. [0

Matsuoka et al. identified parasomnias, bedtime
resistance (32.2%), and sleep anxiety (21.4%) among
the top sleep problems in children, who observed
high rates of bedtime resistance and anxiety, while
Desai and Borkar, who reported even higher means
for bedtime resistance (11.79+4.56). In contrast,
sleep onset delay showed the lowest mean score
(1.5+0.5), suggesting that initiating sleep was less
problematic among our participants.['®!7]

Tharakan and Shenoy observed variability in sleep
duration, with 48% of children experiencing
disturbances, 33.36% going to bed at 9 PM, and
17.8% sleeping < 8 hours.18 Mathew et al. reported
a shorter sleep duration of 7.2+ 1.26 hours and 60%
with inadequate sleep, while Sambaras et al. linked
shorter sleep (<8 hours) with higher behavioural
difficulties.!'>?" Beena et al. reported a similar mean
sleep duration (9:06 hours = 42:18 min), with 76.52%
prevalence of sleep disorders.?!! Likewise, Afonso et
al. found a mean duration of 9 h 37 min + 44 min and
25.8% reporting disturbances, and Bharathy et al.

noted 9.38 +1.05 hours of night sleep with 51.1%
having sleep disorders.['%!2!

Our study highlights that parental education,
employment status, and family type appear to
influence children's sleep behaviour. Despite
adequate average sleep duration, the high prevalence
of disturbed sleep and daytime sleepiness
underscores the importance of assessing sleep quality
rather than merely quantity. Weekend delays in sleep
and wake times, along with parasomnias and
behavioural difficulties.

Limitations

The cross-sectional design of this study limits causal
interpretations between sleep disturbances and
sociodemographic factors. The use of parent-reported
CSHQ data may introduce recall bias and subjectivity
into the study. The lack of objective sleep measures,
such as actigraphy, reduces the precision of sleep
assessment. As a single-centre study with
unmeasured confounders (e.g. screen time, diet, and
activity), the generalisability of our findings is
limited.

CONCLUSION

This study shows that most children aged
approximately 8.5 years, predominantly from rural
and nuclear families, experience significant sleep-
related challenges despite averaging nine hours of
sleep. Although weekday and weekend wake times
were similar, bedtimes were notably delayed on
weekends. Daytime sleepiness and parasomnias were
the most prominent disturbances, followed by
bedtime resistance, sleep anxiety, and night-waking.
A substantial 61% of children had disturbed sleep, as
indicated by the Sleep Disturbance Index. Our study
highlights the need for the early identification and
management of sleep issues in school-aged children.
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