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Abstract Background: Sleep and behavior disorders in pediatric survivors of critical illness have been a neglected area of 

research. We aimed to screen the children admitted in the pediatric intensive care unit for a minimum of 72hrs after 1 
month of discharge for sleep and behavioral issues and compare with normal healthy controls. Materials and Methods: 
In this prospective case control study, parents of children aged between 4-15 years admitted in the pediatric intensive care 
unit for a minimum period of 72 hrs were administered the Child Sleep Habits Questionnaire and Strengths and 
Difficulties Questionnaire. The scores were compared with that of age and gender matched normal healthy controls. 
Results: Of the 98 children screened, 49 were children discharged from the intensive care. Sixty three percent (n=31) of 
the intensive care survivors screened positive for sleep problems compared to 53% (n=26) in the control group although 
it was not statistically significant. The cases however had significant increase in the night waking and parasomnia 
subscale (p value<0.05). There was no difference in the total difficulties score between the 2 groups. A length of stay in 
the intensive care unit of > 7days was significantly associated with night waking and increase in the total difficulties 
score, predominantly the conduct and peer problems subscale. Conclusion: Children admitted in intensive care are at risk 
for sleep problems a month after discharge. 
Key Words: Child Sleep Habits Questionnaire, critical illness, pediatric intensive care unit, Strengths and Difficulties 
Questionnaire.  
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INTRODUCTION 
Admission to the Pediatric Intensive Care Unit (PICU) 
can be a stressful event in a child’s life. The 
developmental immaturity of a child may further affect 
his ability to cope with the illness. A child admitted in 
PICU is exposed to multiple physical, environmental and 
pharmacologic factors which may cause disruption in his 

sleep which may hamper the short-term recovery. The 
environment, centrally acting medications, invasive 
procedures, disturbances due to nursing care are some of 
the factors which disrupt the normal sleep wake cycle 
inside the PICU. Polysomnographic studies in adults 
admitted in the intensive care have shown a decrease in 
the rapid eye movement and slow wave sleep along with 
decrease in sleep efficiency and increased arousal 
frequency.1-4 Studies on sleep in children during the PICU 
stay have demonstrated sleep disruption5-7 However there 
are very few studies on sleep problems in children post 
discharge from the PICU. A possible connection between 
critical illness and psychopathology has also been 
demonstrated in the form of increased rates of post 
traumatic stress disorder in children discharged from the 
PICU in comparison to the ward.8 Our study aims to 
assess sleep and behavioral problems 1 month following 
PICU discharge and compare them with healthy controls. 
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MATERIALS AND METHODS 
This prospective case control study was conducted in a 13 
bedded PICU of a tertiary referral hospital of a developing 
country over a period of 2months. All consecutive children 
aged between 4-15 years admitted for a minimum period of 
72hrs in the PICU formed the PICU cohort. Age and sex 
matched normal healthy children coming to the pediatric out 
patient for immunization were taken as controls. Children 
with pre-existing neurological / developmental abnormality 
and children with chronic illness were excluded from the 
study. Children were enrolled at the time of discharge from 
the PICU after informed consent. Demographic data, details 
regarding the illness, electrolyte disturbances, interventions, 
procedures (intra venous access, nasogastric tube insertion) 
and treatment, medications (anti-convulsants), length of stay 
in PICU were recorded in a predesigned proforma. Parents 
of children were administered the Strengths and Difficulties 
Questionnaires (SDQ) Kannada version and Child Sleep 
Health Questionnaire (CSHQ) at 1month follow up by face 
to face interview. The cases which did not come for follow 
up after 4 weeks were interviewed through telephone. 
Parents of children attending the outpatient services for well 
child visit and immunization were taken as controls. The 
Child Sleep Habits Questionnaire (CSHQ) is a parent rated 
sleep questionnaire which has 33 items rated on a 3 point 
scale.9 It has 8 subscales- bedtime resistance, sleep onset 
delay, sleep duration, night waking, daytime sleepiness, 
parasomnias, sleep anxiety and sleep disordered breathing. A 
total score of > 41 has a sensitivity of 0.80 and a specificity 

of 0.72. This scale has been validated for Indian children10 

The Strengths And Difficulties Questionnaire (SDQ) is a 
parent rated behavior screening tool which has 25 items with 
5 items in each of the 5 subscales- emotional problems scale, 
conduct problems scale, hyperactivity scale, peer problems 
scale and prosocial scale.11 The total difficulties score is 
generated by summing all the scales except the prosocial 
scale. A total score of > 17 is an indication that the child is at 
risk for behavioral disorder.  
Sample size with proper justification: Based on a previous 
study titled “Mental and physical well being following 
admission to pediatric intensive care”, it was found that the 
sleep disturbance total score was 46.64+9.28 in the PICU 
group compared with 42.06+6.74 in the healthy controls.12 
In the present study, assuming a mean difference of 5 
between the 2 groups considering alpha error of 5% and 
power of 80%, sample size was estimated to be minimum of 
41 in each of the 2 groups. 
Statistical Methods: Data was entered and analysed in 
SPSS version 17.0. Quantitative variable like age, gender, 
length of PICU stay etc were summarized using descriptive 
statistics. Qualitative variables were analysed using 
frequencies and percentages. Median scores related to the 
sleep disturbances and SDQ were computed and compared 
between the PICU and control group using Wilcoxon signed 
rank test. Chi square test was used to test for difference in 
proportion for categorical variables. A p value of <0.05 was 
considered as significant. 

 

OBSERVATIONS AND RESULTS 
Table 1: Characteristics of the PICU cohort and control group 

 

 

Table 2: Comparison of the CHSQ total and subscale scores between the PICU cohort and healthy controls 

CHSQ PICU Cohort Healthy 
control 

p 
value 

Sleep disturbance total score 43 (39.5-48.5) 42 (39-45) 0.1 
Bedtime resistance subscale 12 (9-14) 11 (9-12) 0.214 
Sleep onset delay subscale 1 (1-2) 1 (1-3) 0.1 

Sleep duration subscale 3 (3-4) 3 (3-4) 0.55 
Sleep anxiety subscale 7 (5-9) 6 (4-8) 0.057 
Night waking subscale 3 (3-5) 3 (3-3.5) 0.041 
Parasomnias subscale 8 (7-10) 7 (7-8.5) 0.018 

Sleep disordered breathing subscale 3 (3-3) 3 (3-3) 0.777 
Daytime sleepiness subscale 9 (8-11) 8 (7-11) 0.236 

 
 

 PICU cohort (n=49) Control (n=49) 
Age 10 (3.3) years 8 (3) years 

M:F ratio 1.45:1 1.2:1 
Length of stay (days) 5 (3-27)  

Shock (%) 24 (5)  
Seizures (%) 6 (12.)  

Intubated (%) 5 (10)  
Neurological disease (%) 5 (10)  

Viral Hemorrhagic Fever (%) 32 (65)  
Respiratory Illness (%) 4 (8)  

Others (%) 9 (17)  
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Table 3: Comparison of SDQ total and subscale scores between PICU cohort and healthy control group 
 PICU cohort Healthy control p value 

Total difficulties score 11(8-17) 13 (7.5-17) 0.456 
Emotional subscale 2 (1-4) 2(1-4) 0.248 
Conduct subscale 2 (1-4) 3 (1-4) 0.02 

Hyperactivity subscale 4 (2-6) 5 (3-7) 0.144 
Peer problems subscale 3 (2-4.5) 2 (1-4) 0.023 

Prosocial subscale 9 (7-10) 8 (6-9) 0.17 
 

Table 4: Effect of length of PICU stay on Sleep and SDQ total and subscale scores 
Length of PICU stay <7days (n=41) >7days (n=8) p value 

Sleep disturbance total score 43 (38-48.25) 47 (42-50.5) 0.324 
Bedtime resistance subscale 11 (8-14) 13 (10.5-14) 0.181 
Sleep onset delay subscale 1(1-2) 1 (1-1.75) 0.876 

Sleep duration subscale 3 (3-3) 3.5 (3-4) 0.296 
Sleep anxiety subscale 6.5 (5-9) 7 (6-9.5) 0.809 
Night waking subscale 3 (3-4) 5(4-5.75) 0.01 
Parasomnias subscale 8(7-10) 9(8-10.5) 0.353 

Sleep disordered breathing subscale 3(3-3) 3(3-3.75) 0.956 
Daytime sleepiness subscale 10(8-11.25) 8.5(8-9) 0.191 

Emotional subscale 2(1-4) 4.5(1.25-6) 0.201 
Conduct subscale 2(0.75-4) 4(1.75-4.75) 0.046 

Hyperactivity subscale 3(2-5.25) 4(3-5) 0.485 
Peer problems subscale 3(2-4) 5(1.75-6.5) 0.09 

Prosocial subscale 9.5(8-10) 7.5(5.25-9.5) 0.102 
Total difficulties score 10(7.75-15.25) 18 (12.75-19) 0.025 

 
A total of 98 children were included in the study with 49 
in each of the 2 groups. The mean (SD) age of 10 (3.3) 
years in the PICU cohort was comparable to that of the 
control group which had a mean age of 8(3) years. p 
value (0.074). The M: F ratio in the PICU cohort was 
1.45:1 whereas the control group had a M: F ratio of 1.2: 
1. (Table 1) The median length of stay was 5 days with a 
range of 3 to 27 days. Among the children discharged 
from the PICU, 63% (n=31) screened positive for sleep 
disorder as compared to 53% (n=26) in the healthy 
control group. However, this was not statistically 
significant (p value 0.306). On further analyzing the 
subscales scores, the PICU children had significant 
problems in the night waking and parasomnia subscales 
with a median score (IQR) of 3 (3-5) and 8 (7-10) as 
compared to 3 (3-3.5) and 7(7-8.5) in the control group 
(p<0.05). (Table 2). The PICU group did not score 
differently than the control group in the total difficulties 
scores (p value 0.456). The subscale analysis however 
showed the PICU cohort to score worse in the peer 
problems subscale with a median (IQR) of 3(2-4.5) as 
compared to 2(1-4) in the control group (p value 0.023). 
However the PICU group scored better in the conduct 
subscale (p value 0.02). (Table 3) In subgroup analysis, 
we analysed the effect of the PICU length of stay on sleep 
and behavioral problems. Children admitted for more 
than 7days in the PICU were more likely to have 
problems in the night waking subscale (p value 
0.01).They also scored worse in the total difficulties score 

(p value 0.025) with the key subscales affected being the 
conduct and peer problems. (p value<0.05) (Table 4)  
 
DISCUSSION 
Our study showed that 63% of the children discharged 
from the PICU had sleep disturbances compared to 53% 
in the control group although this was not statistically 
significant. This was in contrast to the results of another 
study which found the PICU discharged patients to be at 
risk for sleep disorders.12 This could probably be because 
of the small sample size and also the fact that sleep 
problems were also seen in a large number of healthy 
controls in our study. Studies have shown that sleep 
problems are quite common among school going children 
in our country.13,14 On comparing the subgroups, we 
found significant sleep problems in the night waking and 
parasomnia subscales whereas bedtime resistance and 
night waking were the subscales affected in another 
study.12 Parents did give reports of the child “grinding his 
teeth”, “moving a lot on the bed” post discharge from the 
PICU. Some also reported symptoms of “waking up 
screaming after seeing a frightening dream” for a week 
post discharge which subsequently subsided. Parasomnias 
are undesirable behavioral, physiological events that 
occur in sleep. They can be present in any state of sleep 
(rapid eye movement and non rapid eye movement sleep) 
as well as during the transitions between sleep and 
wakefulness. They are more common in children because 
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of the immaturity of the central nervous system. This 
brain immaturity coupled with the stress during the 
critical illness as well as the pharmacotherapy could have 
contributed to the parasomnias. The disrupted sleep in the 
form of night waking seen in our study could be a 
continuity of sleep disruption characteristic of the PICU 
admission.5-7. Our study did not find any difference 
between the 2 groups with respect to the behavioral 
screening. Studies (9, 15) have found significant 
difference in the total difficulties score of PICU children 
on 3 month follow up with the predominant areas affected 
being emotional and hyperactivity. Our study in contrast 
showed a problem predominantly in the peer problems 
subscale. The hyperactivity and conduct are a part of 
externalizing symptoms whereas emotional and peer 
problems a part of internalizing symptoms. Most of the 
studies reviewed are from the Western literature. The 
differences in the sociocultural and child rearing practices 
could probably contribute to this difference. Further 
studies from our subcontinent could throw light on these 
behavioral issues. Among the PICU children, the ones 
who had a longer stay of more than a week were found to 
have significantly more night waking. They also scored 
worse on the total difficulties score with the predominant 
areas affected being the conduct and peer problems 
subscale. Length of stay has been implicated to be a 
significant independent predictor of total difficulties on 
behavioral screening.9,15 The longer duration of PICU 
stay could probably be an indicator of severity of illness. 
This along with a longer exposure to the chaotic PICU 
environment could probably predispose them to the sleep 
and behavioral problems. 
A small sample size was a limitation of our study. A 
larger sample size could help in analyzing the influence 
of various factors like medications, interventions on the 
occurrence of the sleep disorders. Another limitation was 
the short follow up period. A longer follow up could 
throw light on the duration of the sleep and behavioral 
problems.  
 
CONCLUSION 
Our study concludes that children admitted in the PICU 
are probably at risk of sleep disorders. Regular follow up 
and screening for sleep and behavior related problems 
have to be scheduled to give a more holistic care to these 
young ones who are still recovering from a critical illness 
even after discharge from the hospital. 
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