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ABSTRACT
Sleep problems (SPs) are common, especially 
among children with developmental disorders 
(DDs), and affect their functioning and quality 
of family life. Pediatricians play a major role in 
their management.
Objective. To define the frequency and types of 
SPs in a sample of children with DDs, determine 
the proportion of pediatricians who addressed 
such difficulties, assess the effects of sleep 
hygiene (SH), and describe the impact of the 
COVID-19 pandemic on sleep.
Population and methods. This was a quasi-
experiment. SPs were diagnosed based on 
parents’ concerns and/or clinical criteria. 
SH strategies were provided and their effect 
was assessed as per parents’ reports and 
the Children’s Sleep Habits Questionnaire 
in Spanish (CSHQ-S) before and after the 
strategies. During the COVID-19 pandemic, the 
SP outcome measure and SH-related outcome 
measures were measured again.
Results. A total of 161 children were included. 
The frequency of SPs was 55 %; 80 % improved 
with SH. Eighty-three percent of children had a 
primary pediatrician; of these, 45 % had consulted 
about sleep. During the COVID-19 pandemic, SPs 
increased and SH outcome measures changed.
Conclusion. Approximately half of children 
with DDs have SPs; and the problem was only 
addressed by 45 % of pediatricians. SH was 
beneficial for most children, so pediatricians’ 
role seems critical. During the COVID-19 
pandemic, SPs increased, probably as a result of 
its environmental impact on children with DDs.
Key words: sleep, neurodevelopmental disorders, 
child development, sleep hygiene.
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INTRODUCTION
S l e e p  i s  c r i t i c a l  f o r 

neurodevelopment. It is essential 
in different processes, such as brain 
plasticity, attention, memory, learning, 
emotion regulation, stress response, 
energy recovery, growth, and tissue 
repair . 1,2 S leep takes part  in an 
optimal immune system functioning, 
endocrine-metabolic regulation, and 
cardiovascular health.1 During the 
first years of life, it is children’s main 
activity.3 Sleep requirements decrease 
with age. Reference values have 
been established for 0-18-year-old 
subjects, with percentiles between 2 
(lower limit) and 98 (upper limit).4 
Sleep is affected by individual, 
family, structure (bed, lighting, 
temperature, housing), and education 
factors, treatments, sociocultural 
characteristics (e.g., extended social 
hours), stress, and technology, being 
screen exposure (social networks, TV, 
etc.) a relevant factor.5-9

A sleep problem (SP) is defined 
as “any sleep pattern that is deemed 
unsatisfactory by parents, children 
or their pediatrician”.10 According to 
the international bibliography, the 
prevalence of SPs is 25 % in children 
younger than 5 years, and was 37.4 % 
in a local study.11 Difficulties in 
terms of behavior, communication, 
sensory integration, and anxiety, 
which are common among children 
wi th  developmenta l  d isorders 
(DDs), predispose them to have 
SPs, which have been described as 
frequent (50-80 %) and persistent in 
this population.12-14 In turn, SPs may 
worsen the manifestations mentioned 
before, thus leading to higher levels 
of fatigue, depression, and stress and 
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having a negative impact on functioning and 
quality of family life.12,13,15

SPs  a re  current ly  underd iagnosed . 16 
Pediatricians play a major role in their detection 
and management and may promote sleep hygiene 
(SH) strategies, known as “daily activities that 
affect sleep through physiological factors”.10 Lack 
of knowledge of such strategies may result in 
unnecessary consultations or tests.17

OBJECTIVES
A. To define the frequency and types of SPs in a 

clinical sample of children with DDs.
B. To determine the proportion of pediatricians 

who addressed such difficulties.
C. To assess the effectiveness of SH strategies.
D. To describe the impact of the COVID-19 

pandemic on sleep.

POPULATION AND METHODS
This was a quasi-experimental (before and 

after) study. The population was made up of 
girls and boys with DDs aged 1-6 years who 
attended the Department of Interdisciplinary 
Neurodevelopment Clinics (DINC) of Hospital de 
Pediatría S.A.M.I.C. “Prof. Dr. Juan P. Garrahan” 
between July 2019 and March 2020 with follow-
up up to July 2020. The sample was selected by 
convenience.

Procedures and instruments
During the medical visit, families completed 

a questionnaire about their children’s sleeping 
habits (Annex 1) guided by the interviewer; after 
this, they gave their objective opinion about their 
concern regarding SPs using a visual analog scale 
(VAS) (Annex 2). Those who met the criteria for 
SPs went on to a second stage, during which 
they received guidance on SH strategies (manual 
developed by the DINC, Annex 3), answered 
questions about their primary pediatrician’s 
approach to sleep (Annex 4), and completed the 
Children’s Sleep Habits Questionnaire, Spanish 
version (CSHQ-S)18 (Annex 5) to obtain a score 
that may be compared to that obtained after the 
intervention (SH). One month after implementing 
SH strategies, the families of children with SPs 
participated in a third stage, during which they 
completed a questionnaire about the strategies 
provided (Annex 6), the VAS about parents’ 
concern, and the CSHQ-S.

The questionnaires about sleep habits, 
the primary pediatrician’s approach, and the 
usefulness of SH strategies were developed 

by the study authors. It should be noted that 
questionnaires were not pilot tested in advance.

A f t e r  t h e  C O V I D - 1 9  l o c k d o w n  w a s 
established, the families of children with SPs 
referred that they had difficulties implementing 
SH and that SPs had worsened. For this reason, 
a request was submitted to the Research Ethics 
Review Committee to measure the SP outcome 
measure and SH-related outcome measures 
again and a new questionnaire was developed 
(Annex 7), which was sent electronically to all the 
families participating in the study 60 days after 
the COVID-19 lockdown started, including those 
who did not meet the SP criteria. Answers were 
compared to those collected during the first stage.

1) Primary outcome measures
 1.1) Sleep problem:

 1.1.1) Parents’ concern: Parents were asked 
to select the most representative answer 
of the problem using a 5-option VAS 
(Annex 2).

 1.1.2) Clinical criteria: Delay of more than 
20 minutes to fall asleep19,20 and/or 1 or 
more nocturnal awakenings that last 
20 minutes or more in total.21

 1.2) Improvement in SPs with SH habits: Two 
questions were asked: “In your opinion, did 
the child’s sleep improve?” and “Is sleep 
still a problem for you?” Respondents could 
choose 1 of the 5 options of the VAS (so that it 
could be compared to the one selected before 
the intervention). To check if there was a 
significant difference in the sample before and 
after the intervention, the mean score obtained 
in the CSHQ was compared (questionnaire 
for parents about their children’s sleep habits, 
validated for children aged 2-10 years22 and in 
Spanish23).

2) Secondary outcome measures
2.1) Categorization of SPs: Based on Navarro’s 

classification10 (2 or more SPs per child 
could be selected):

 2.1.1) A child who has difficulty falling 
asleep: insomnia.

 2.1.2) A child who experiences abnormal 
episodes during sleep: nightmares, night 
terrors, sleep-talking, sleepwalking, 
enuresis or movements.

 2.1.3) A child who falls asleep during the 
day.

2.2) Sociodemographic outcome measures: sex; 
age; medical certificate of disability; 



298  /  Arch Argent Pediatr 2021;119(5):296-303  /  Original article

social insurance program; educational 
setting24 (average number of years of 
education of individuals older than 25 
years sharing the household, classified into 
low: <6.99 years, middle: 7-11.99 years, 
and high: ≥ 12 years); social stratification 
(GRAFFAR)25: I-II-III-IV-V; unmet basic 
needs;26 family function-APGAR27: normal, 
mild, moderate or severe dysfunction; 
attending an educational institution: yes 
or no; specific treatment for the child’s DD 
(speech therapy, educational psychology, 
psychology, occupational therapy).

 2.3) B i o l o g i c a l  o u t c o m e  m e a s u r e s : 
gestational age; low birth weight for 
gestational age; genetic diagnosis; drugs 
(excluding those indicated for SPs).

 2.4) Neurodevelopment: Diagnosis of DDs 
by DINC healthcare providers specialized 
in development and behavior, defined as 
per the Diagnostic and Statistical Manual of 
Mental Disorders, fifth edition, (DSM-5)28 
and the Diagnostic Classification of Mental 
Health and Developmental Disorders of 
Infancy and Early Childhood, (DC: 0-5TM).29

 
3) Intervention: SH strategies: Table 1

The sample size estimated with the PiFace 
software, to meet objective A, was 120, based on a 
theoretical value of SP prevalence among children 
with DDs of 75 %12,14 and a power of 95 %; to meet 
objective C, the estimated sample size was 43, 
to determine a 5-point reduction in the CSHQ-S 
score,30,31 with a 0.05 alpha value and a power of 90 %.

Categorical outcome measures were described 
as absolute values and frequencies, while 
numerical outcome measures, as mean and 
standard deviation. For the statistical analysis, the 
odds ratio (OR) and its corresponding confidence 

interval (CI) was used to assess the relation to risk 
factors, using the χ² test; and the t test for paired 
samples was used to assess the effectiveness of 
SH strategies. The RStudio software was used.32

Participation was voluntary, and a written 
informed consent was obtained. The protocol was 
approved by the Hospital Bioethics Committee.

RESULTS
A total of 161 families were interviewed and 

100 % responded. Figure 1 shows the study flow 
chart. Demographic and biological characteristics 
are described in Table 2. Among children older 
than 3.5 years, 91 % were attending an educational 
institution. The most common comorbidities were 
congenital heart disease (15 %) and epilepsy 

Table 1. Sleep hygiene strategies

1. Establish a 30-minute bedtime routine following a 
 regular schedule (up to 1 hour time difference).
2. Do relaxing activities before bedtime.
3. Use visual schedules.
4. Avoid screen exposure during the night.
5. Arrange a low noise and dimly lit room.
6. Avoid stimulating meals late in the day.
7. Avoid long naps.
8. Increase light exposure in the morning.
9. Reduce fluid intake before sleep.
10. Avoid going to bed immediately after eating.

Developed by the authors.

Table 2. Demographic characteristics and biological 
history (n = 161)

Parameters % (n)

Sex: 
Male 67 % (108)

Age in months: mean (SD) 50 (± 16)
Place of residence 

Autonomous City of Buenos Aires 8.5 % (13)
Greater Buenos Aires 82 % (132)
Province of Buenos Aires 4.5 % (7)
Other provinces 5 % (8)

Education level 
Low 7 % (11)
Middle 76 % (123)
High 17 % (27)

Unmet basic needs 20 % (32)

Social insurance program 51 % (82)

Medical certificate of disability 48 % (77)

Medical certificate of disability + social 
insurance program 30 % (47)

Social stratum as per Graffar’s method 
High 0.5 % (1)
Middle-high 8 % (13)
Middle-low 57 % (92)
Working 32 % (51)
Underclass 2.5 % (4)

Family APGAR 
Normal 47 % (75)
Mild functional disability 32 % (51)
Moderate functional disability 14 % (23)
Severe functional disability 7 % (12)

More than 3 people in the same bedroom 63 % (103)
Prematurity 19 % (30)
Low birth weight for gestational age 20 % (32)
Confirmed genetic diagnosis 11 % (1)
Comorbidity (associated medical conditions) 65 % (105)
Previous medication (not related to sleep) 22 % (35)
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Figure 1. Data collection flow chart

Children with developmental disorders aged 1-6 years who attended the DINC (N = 161)

Children with developmental disorders aged 1-6 years who attended the 
DINC (N = 161)

First stage:

• Questionnaire about sleep habits
• Visual analog scale (VAS) for parents:
To what extent is sleep a problem for you?

Children with a SP diagnosis (N = 87)

69 (80 %): Diagnosed based on parents’ concern (VAS)

18 (20 %): Diagnosed based on clinical criteria

Children  
without a  

SP diagnosis  
(N = 74)

Second stage:

• Children’s Sleep Habits Questionnaire, 
 Spanish version (CSHQ-S)
• Questionnaire about primary pediatrician’s 
 approach
• Intervention: Guided by SH strategies 
 (manual developed by the DINC)

Children who  
did not complete  

the follow-up
(N = 30)

Second visit. Conducted between August 15, 2019 and July 1, 2020:
Children with SPs who had a control visit after implementing SH strategies  

(N = 57)

No changes with SH strategies 
(N = 11)

Improvement with SH strategies 
(N = 46)

Third stage:
• Children’s Sleep Habits Questionnaire, 
 Spanish version (CSHQ-S)
• Questionnaire about SH strategies 
 applicability and usefulness
• VAS for parents: To what extent is sleep  
 a problem for you?

Submission of questionnaires about  
sleep during the COVID-19 lockdown

(May 19-29, 2020)
(N = 161)

Questionnaires 
completed by 

families of children 
with and without  
a prior diagnosis  
of SPs (N = 57)

Questionnaires  
not completed  

(N = 104)

Query regarding 
their concern about 
sleep according to 

VAS in the first stage: 
25/57 (45 %) had SPs

Comparison with 
new VAS completed 

by families with 
questionnaire during 

lockdown:  
37/57 (65 %)  

had SPs
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(12 %) (Table 3). Neurodevelopment-related 
diagnoses are shown in Table 4.

Eighty-three percent (133/161) of children had 
a primary pediatrician; of these, 45 % (60/133) 
had consulted about sleep. The recommendations 
for this included waiting (30 % = 18/60), bedtime 
routine (6 % = 4/60), specialist consultation 
(5 % = 3/60), and others (talking to therapists and 
tidying the room) (12 % = 7/60).

The total number of sleep hours was 10.5 
hours (SD ± 2). Also, 53 % of children (86/161) 
took a 2-hour nap (SD ± 1); of these, 37 % (32/86) 
did it after 4 p.m., with a mean age of 43 months 
(± 14). The total number of screen exposure 
hours per day was 2.5 (SD ± 1). In relation to 
this, 62 % (100/161) had a TV in their bedroom; 
70 % (112/161) used screens after 8 p.m., and 
56 % (90/161) fell asleep in front of a screen (TV 
or mobile phone). In addition, 36 % (58/161) 
practiced co-sleeping, with a mean age of 
47 months (SD ± 14). The reasons for this were 
structural availability (15 %), habits (7 %), fear 
due to the child’s underlying condition (7 %), 
and “reactive co-sleeping” in response to a 
problematic behavior (46 %).

The prevalence of SPs in children with DDs 
aged 1-6 years was 55 % (87/161).

Classification of SPs according to Navarro10

A. A child who has difficulty falling asleep 
(51 % = 82/161): 40 % (64/161) fell asleep 
after 20 minutes. A significant difference was 
observed between taking a nap before 4 p.m. 
(25 minutes) and after 4 p.m. (65 minutes) 

(p < 0.001). In addition, 36 % (58/161) woke 
up 1 or more times per night, 5 nights/
week (SD ± 2), for a mean total duration 
of 40 minutes. The most common events 
for sleep initiation were needing an adult 
companion (51 % = 82/161), resisting going to 
bed (33 % = 53/161), and needing an object or 
stuffed toy (33 % = 53/161).

B. A child who experiences abnormal episodes 
during sleep (38 % = 61/161): the most 
common events were “restless during sleep” 
(48 % = 77/161), bruxism (20 % = 32/161), 
s leep-talking (16 % = 26/161) ,  crying 
while sleeping (12 % = 20/161), enuresis 
(5 % = 8/161), nightmares (1.2 % = 2/161), 
night terrors (1.8 % = 3/161), and sleepwalking 
(1.2 % = 2/161).

C. A child who falls asleep during the day 
(17 % = 27/161): referred as “the child falls 
asleep while in the kindergarten/school, 
watching TV or playing”. All these situations 
were secondary to sleep deficit.
Among the 87 children in whom SPs were 

detected (n = 87), 20 % of parents (18/87) stated 
that “it was not a problem” in spite of meeting 
the clinical criteria, and this was more common 
among children younger than 3.5 years (odds 
ratio [OR]: 3, 95 % CI: 1-9, p = 0.04). SPs were 
referred to as a “moderate”, “severe” or “major” 
problem by 45 % (39/87). The remaining 35 % 
(30/87) defined SPs as a “mild” problem. Among 
the 87 children with SPs, a longitudinal follow-up 
was completed in 57. With the implementation 
of 2 (± 1) SH strategies, 80 % (45/57) of parents 
indicated that SPs had improved. The most 
useful SH strategies were reducing screen hours 
and organizing a bedtime routine. A significant 
difference of 5 points was observed in the 
CSHQ-S score before and after the intervention 
(95 % CI: 2-7, p = 0.001).

Table 4. Neurodevelopment categorical diagnoses (n = 161)

Diagnoses % (n)

Global developmental delay/intellectual disability 38 % (61)
Language delay/disorder 31 % (50)
Autism spectrum disorder 30 % (49)
Hearing impairment 8.5 % (14)
Difficulties in behavioral regulation 7 % (11)
Cerebral palsy 5 % (8)
Behavioral disorder 4 % (6)
Developmental coordination disorder 2.5 % (4)
Low vision 2.5 % (4)
Attention deficit hyperactivity disorder 1 % (2)

Table 3. Comorbidities in the studied population (n = 161)

Comorbidity % (n)

Congenital heart disease 16 % (24)
Epilepsy 12 % (19)
Chronic respiratory diseases 8 % (12)
Obstructive sleep apnea syndrome 4.5 % (7)
Short stature 4 % (6)
Underweight 2 % (3)
Obesity 2 % (3)
Gastroesophageal reflux 2 % (3)
Chronic diarrhea 2 % (3)
Swallowing disorder 1.5 % (2)
Constipation 1.5 % (2)
Myelomeningocele 0.6 % (1)
Recurrent abdominal pain 0.6 % (1)
Parasitic disease 0.6 % (1)
Other comorbidities 33 % (51)
No comorbidities 36 % (56)
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A total  of 57 questionnaires about the 
COVID-19 pandemic were collected. The 
comparison with the outcome measures obtained 
in the first visit showed an increase in parents’ 
concern, from 45 % (25/57) to 65 % (37/57). No 
significant differences were observed in terms 
of the time between the initial visit and the 
pandemic between the group who described 
SPs during the pandemic (7.5 months) and the 
group that did not (8 months) (p = 0.6). A longer 
screen exposure (2.5-3.5 hours/day) and a lower 
adherence to the bedtime schedule (from 75 % to 
61 %) were observed. An increase was observed 
in the following events during sleep: crying (from 
16 % to 40 %), nightmares (from 4 % to 35 %), and 
nocturnal awakenings (from 35 % to 51 %).

Table 5 describes the risk factors that showed a 
significant relation to developing SPs.

DISCUSSION
The frequency of SPs observed in children with 

DDs (55 %) is consistent with that described in the 
international bibliography.12,13 To date, no national 
studies have been published. The most common 
type of SP was the child having trouble falling 
asleep, as described in children without DDs.10

Screen exposure is significantly associated 
with SPs, and it has been demonstrated that 
SPs serve as a liaison between screen use and 
behavioral problems.9,33 Therefore, the approach 
to this situation is very important in children 
with DDs, who have a higher risk for screen use, 
trouble to “let go”, and light sensitivity.9

In our population, the total number of sleep 
hours was between the 2nd and 10th percentiles4,10,13 

a n d  i n  t h e  l o w e s t  r a n g e  o f  t h e  v a l u e s 
recommended by the American Association of 
Sleep Medicine.34

Our study is consistent with the bibliography 
in terms of the significant association between 
SPs and co-sleeping, but it is difficult to establish 
the trend of such association.35 Surveyed families 
provided different reasons for practicing co-
sleeping: structural availability, habits, fear due 
to the child’s underlying condition, and reactive 
co-sleeping in response to a problematic behavior. 
This has been more often described in children 
with DDs, which may be the result of the higher 
prevalence of such reasons. According to our 
results, the rate of co-sleeping was similar to that 
described in children with DDs in Turkey,19 but 
higher than that observed in children with typical 
development in Argentina,11 Colombia,36 and 
Spain,37 and in children with DDs in England.9

Although we did not use parental stress scales, 
half of the parents of children with SPs mentioned 
stress as a significant problem based on the VAS. 
It is important to note the rate of parents (20 %) 
who did not mention sleep as a problem but whose 
children met the clinical criteria for SPs, as observed 
in other studies.15,37 In our population, this was more 
common among children younger than 3.5 years. 
Some hypotheses may be the higher prevalence 
of co-sleeping at that age, more flexible morning 
schedules due to the lack of educational activities or 
parents’ expectations in relation to sleep at an earlier 
age, which may be analyzed in future studies.

The impact of environmental factors on sleep 
is reflected in the significant relation between a 
moderate-severe family dysfunction and SPs (also 

Table 5. Risk and protective factors for sleep problems (n = 161)

Outcome measure OR (95 % CI) p Relation with  
   sleep problem

Moderate-severe family dysfunction (APGAR) 2 (1-5) 0.05 Risk factor
> 3 people in the same bedroom (middle or critical overcrowding) 2 (1-4) 0.02 Risk factor
No access to therapeutic team specialized in the child’s DD 2 (1-4) 0.05 Risk factor
TV in the bedroom 2.5 (1-5) 0.01 Risk factor
Sleep with screens 2 (1-4) 0.01 Risk factor
TV on during the night 3.5 (1-11) 0.03 Risk factor
Screen use > 2.5 hours 3 (2-6) 0.001 Risk factor
Nap after 4 p.m. 3.5 (1-9) < 0.001 Risk factor
Exposure to natural light in the morning 0.30 (0.1-0.9) 0.04 Protective factor
Maintain a regular bedtime schedule 0.04 (0-0.3) < 0.001 Protective factor
Parents without changes in mood during COVID-19 lockdown 0.22 (0.07-0.7) 0.01 Protective factor
Parents with sleep difficulties during COVID-19 lockdown 12 (2-98) < 0.01 Risk factor
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observed in prior studies);14 and in the access to 
treatment (which evidences the importance of 
addressing DDs in a timely manner). Although 
20 % of participants had unmet basic needs, the 
middle-high educational setting may have acted 
as a protective factor.

Among the families contacted during the third 
stage of the study, 80 % reported an improvement 
in SPs with SH. Although this is consistent with 
the bibliography14 (74 %), it should be noted 
that follow-up was challenging and it was not 
possible to contact 30 families. Still, based on 
data obtained—which reached the estimated 
sample size—and the supporting bibliography, 
it may be concluded that most SPs in children 
with DDs respond to SH strategies and may be 
addressed by pediatricians, without the need, at 
least initially, of additional visits to specialists or 
drug interventions. The 5-point difference before 
and after the intervention in the total CSHQ-S 
score was also similar to that described in other 
studies.30,31 Since it was initially difficult to contact 
the families in person, the use of electronic means 
helped us to obtain more answers.

Based on these results, the authors propose 
using the algorithm shown in Annex 8 to establish 
the potential management during pediatric visits.

As observed in our study, other studies also 
found a low proportion of primary pediatricians 
who approached this topic.16,38 For this reason, 
given its consequences and prevalence, it is 
critical to include this problematic condition in 
pediatric training programs.

The f indings related to the COVID-19 
pandemic showed an increase in SPs, which is 
consistent with published studies in children 
with ASD for the same period, with a higher 
CSHQ-S score, a higher resistance to going to 
bed, and a delay in falling asleep.39 Other studies 
in children without DDs40 also showed a higher 
prevalence of SPs, and the factors associated with 
their reduction were SH strategies, a harmonious 
family atmosphere, and better intra-family 
communication.

This study had the following limitations: 
the absence of a control group in whom SH 
strategies were not implemented (not done for 
ethical reasons) and the use of the CSHQ-S, a 
questionnaire that has not been validated in 
children younger than 2 years (5/161 children 
were in this age group) or in Argentina, which is 
evident in words that do not sound local. With the 
questionnaires completed in person, questions 
were asked by the interviewer, who adapted 

them to others more common here. The use of 
the CSHQ-S was a priority because it is one of the 
most widely used questionnaires in infant sleep 
research, even in infants younger than 1 year.22

CONCLUSION
Approximately half of children with DDs 

have SPs, being insomnia the most common 
one; this was addressed by the pediatrician only 
in 45 % of cases. SH was beneficial for most 
children, so pediatricians’ role seems critical. 
During the COVID-19 pandemic, it was evident 
that SPs increased, probably as a result of its 
environmental impact on the sleep of children 
with DDs. n
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1. Where does the child sleep?
2. How many people share the bedroom?
3. Are there any screens (TV, computer, mobile 

phone) in the bedroom? 
a) No 
b) Yes: Is the TV on during the night?

4. How many hours per day does the child use 
screens (TV, computer, mobile phone, tablet)?

5. Does the child use them during the night? 
a) No 
b) Yes: Up to what time?

6. Does the child have a bedtime routine?
7. Has the child ever had sleep problems?
8. Does anyone in the family have or had sleep 

difficulties?
9. Does the child sleep alone in their bed? 

a) Yes 
b) No: Who shares the bed with the child?

10. What time does the child go to bed? 
a) Weeknights: 
b) Weekends or holidays:

11. Does the child resist going to bed?
12. Does the child need someone else in the 

bedroom in order to sleep?
13. Is the child afraid of sleeping alone?
14. Is the child afraid of sleeping in the dark?
15. Does the child need an object or stuffed toy 

to sleep?
16. Does the child need rocking or rhythmic 

movements to fall asleep?
17. Does the child take too long to fall sleep 

(more than 20 minutes)? 
• No 
• Yes: 
a. How long? 
b. What does the child do in the meantime?

18. Does the child wake up during the night? 
• No 
• Yes: 
a. How many times per night? 
b. How many nights per week? 
c. For how long is the child awake? 
d. What does the child do in the meantime? 
e. Does the child go back to sleep on their 
own?

19. Does the child wake up crying or frightened?
20. Does the child snore? 

• No 
• Yes: How many nights per week?

21. Does the child make loud noises or have 
trouble breathing?

22. Does the child seem to stop breathing?
23. Does the child move or is the child restless 

during sleep?
24. Does the child complain about pain during 

the night? 
a. Where?

25. Does the child move their body during the 
night?

26. Does the child grind their teeth?
27. Does the child wet the bed?
28. Does the child talk in their sleep?
29. Does the child sleepwalk?
30. Does the child change bedrooms?
31. What time does the child wake up? 

a. Weekdays: 
b. Weekends or holidays:

32. Does the child wake up on their own or do 
you wake them up?

33. Does the child wake up angry?
34. Does the child have trouble getting out of 

bed?
35. Does the child have trouble sleeping away 

from home?
36. Does the child take a long time to become 

alert?
37. Is the child hungry in the morning?
38. Does the child take a nap? 

a. No 
b. Yes: For how many hours? At what time?

39. Total sleep hours: 
a. Do you think it is too little? Too much? 
Adequate?

40. Does the child fall asleep during the day 
while doing other activities?

41. Does the child seem tired during the day?

ANNEX 1
Questionnaire about sleep habits 

(Developed by the authors)
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ANNEX 2

Visual analog scale for parents

To what extent is sleep a problem for you?

Not a problem A mild problem A moderate 
problem A severe problem A major problem
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ANNEX 3

Manual of Strategies to Improve Sleep

challenges in
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candies, and soft drinks in the last hours of the day.
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ANNEX 4

Questionnaire for parents about the approach to sleep problems during the visit to the pediatrician
(Developed by the authors)

1. During follow-up visits, does the pediatrician ask about your child’s sleep regularly? 
a. Yes: Go to question 2. 
b. No: Go to question 3.

2. Did your concern about sleep first appear after the pediatrician asked about it? 
a. Yes: Go to question 4. 
b. No: Go to question 4.

3. If the pediatrician did not ask about sleep, did you mention your concern spontaneously? 
a. Yes: Go to question 4. 
b. No: End the questionnaire here.

4. Did the pediatrician refer the child for a consultation? 
a. No. 
b. Yes: What specialty?

5. Did the pediatrician order any study? 
a. No. 
b- Yes: Which one?

6. What suggestions did the pediatrician make when you asked?  
a. Nothing, just wait. 
b. Organize a bedtime routine. 
c. Reduce screen hours. 
d. Other:

7. Did you notice changes after implementing the recommended strategies? 
a. Yes. 
b. No.
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ANNEX 5

Children’s Sleep Habits Questionnaire, Spanish version (CSHQ-S)
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Raro
(0-1 días a  
la semana)

Raro
(0-1 días a  
la semana)

Despertar matutino
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Adaptado de: Lucas de la Cruz L, Martínez-Vizcaino V, Álvarez-Bueno C, Arias-Palencia N, et al. Reliability and validity of 
the Spanish version of the Children’s Sleep Habits Questionnaire (CSHQ-SP) in school-age children. Child Care Health Dev. 
2016;42(5):675-82.

Raro
(0-1  

días/semana)

´

´
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ANNEX 6

Questionnaire for parents about the usefulness of sleep hygiene strategies
(Developed by the authors)

1. Did you have a chance to read the manual of ideas to sleep better? 
a. Yes. 
b. No.

2. If you did not, why? 
a. I did not get the e-mail. 
b. I could not open the manual file. 
c. I found it too long. 
d. It is difficult to understand. 
e. I was not interested. 
f. Other.

3. If you selected “Other,” indicate the reason.
4. If you read the manual, were you able to implement any of the ideas? 

a. Yes. 
b. No.

5. Indicate which ideas you implemented 
a. Organize a routine. 
b. Relaxing activities before bedtime. 
c. Visual schedule. 
d. Less screen use and/or down lights before bedtime. 
e. Calm environment. 
f. Avoid stimulating beverages or food before bedtime. 
g. Avoid long naps. 
h. Increase activities performed outdoors and with natural light in the morning. 
i. Drink less liquids before bedtime. 
j. Other.

6. If you selected “Other,” indicate which one.
7. Is your child sleeping better? 

a. Yes. 
b. No.

8. Which ideas did you find useful? 
a. Organize a routine. 
b. Relaxing activities before bedtime. 
c. Visual schedule. 
d. Less screen use and/or down lights before bedtime. 
e. Calm environment. 
f. Avoid stimulating beverages or food before bedtime. 
g. Avoid long naps. 
h. Increase activities performed outdoors and with natural light in the morning. 
i. Drink less liquids before bedtime. 
j. Other.

9. If you selected “Other,” indicate which one.
10. Is sleep still a problem for you? 

a. It is not a problem. 
b. It is a mild problem. 
c. It is a moderate problem. 
d. It is a severe problem. 
e. It is a major problem.
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ANNEX 7

Questionnaire about sleep during the COVID-19 lockdown  
(Developed by the authors)

1. In your opinion, has your child’s sleep become a problem during the lockdown? 
a. It is not a problem. 
b. It is a mild problem. 
c. It is a moderate problem. 
d. It is a severe problem. 
e. It is a major problem.

2. How many people share your household?
3. During the lockdown, ¿how many hours does the child use screens per day?
4. Does the child fall asleep while using a screen (mobile phone, TV)? 

a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

5. If in kindergarten/school, is the child asked to do activities at home? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

6. If the child was receiving any treatment (speech therapy, educational psychology, psychology, 
etc.), was it possible to stay in contact with the therapists? 
a. Frequently (1-2 days/week or more). 
b. Sometimes (2-4 days/month). 
c. Rarely (1 day/month). 
d. Never. 
e. My child did not have a therapeutic team.

7. Was the child able to do activities during the day with natural light? For example, in the backyard. 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

8. Were you able to maintain a night routine to help the child sleep? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week). 
d. We never had a night routine to help the child sleep.

9. Does the child go to bed at the same time every night? (A maximum difference of 1 hour between 
days is considered the same time). 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

10. What time does the child go to bed? (If at different times, indicate the most frequent time).
11. How long (in minutes) does it take the child to fall asleep after going to bed?
12. Does the child struggle at bedtime (cries, refuses to stay in bed, etc.)? 

a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

13. Is the child afraid of sleeping alone? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).
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14. Is the child afraid of sleeping with the lights off? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

15. Does the child wet the bed during the night? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

16. Does the child sleepwalk? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

17. During the night, does the child change bedrooms? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

18. Does the child sleep in the parents’/caregivers’ bed? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

19. Did the child have, while sleeping, any episode of crying, being frightened, or you had a hard time 
calming them down or waking them up? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

20. Does the child wake up alarmed by a frightening dream? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

21. How many hours does the child sleep per night?
22. In relation to sleep hours, do you think the child…? 

a. Sleeps the right amount. 
b. Sleeps little. 
c. Sleeps too much.

23. Does the child wake up during the night? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

24. What time does the child wake up in the morning?
25. Does the child wake up angry? 

a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

26. Does the child fall asleep during the day while doing other activities? For example, while eating or 
playing. 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).
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27. Does the child take a nap? 
a. Frequently (5-7 days/week). 
b. Sometimes (2-4 days/week). 
c. Rarely (0-1 day/week).

28. During the lockdown, did you notice you had a mood change? 
a. I get angry more often. 
b. I feel sadder. 
c. I have trouble sleeping. 
d. I did not notice any change. 
e. I feel fine, I like spending more time with my children.

29. Did you have any problem keeping or getting a job during the lockdown? 
a. Yes. 
b. No.

30. Did you have to leave the child at the care of someone else during the lockdown? (Because you 
were sick, you are a healthcare worker or other reason.) 
a. Yes. 
b. No.
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ANNEX 8

Approach to sleep during the pediatric visit 
(Developed by the authors)

Assess other strategies:  
Check for associations useful to sleep,  

going to bed later and restricting time in bed,  
positive reinforcement, “bedtime pass”, gradual wait.  

Always maintain sleep hygiene strategies.

If a sleep problem is detected:
Review guidelines on sleep hygiene and discuss potential 

strategies: Bedtime routine keeping a regular schedule, 
reducing screen exposure, increasing exposure to natural 

light, organizing nap time.

At each visit, ask the family about:
• Child’s sleep characteristics

• Concerns about their child’s sleep

Sleep health promotion at each visit

Based on their routine

Consider:

•  Child’s history
•  Family characteristics
•  Physical environment


