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Abstract

Background: Insomnia is one of the most common sleep problems among children and is associated with a wide variety of impair-
ments such as aggression, decreased attention and concentration, daytime sleepiness, hyperactivity, and irritability. A child with
insomnia can affect the whole family. It is important to assess insomnia and sleep behaviors of children because insomnia is not a
common diagnosis in them. Children’s Sleep Comic is a questionnaire to diagnose insomnia in children aged 5-11 years, which can
be completed within 20 minutes.
Objectives: The aim of the present study was to translate and investigate the Persian form of Children’s Sleep Comic’s content
validity and reliability.
Methods: This cross-sectional study was carried out on 209 children aged 5-11 years in primary schools and preschools of Tehran
who were selected by random cluster sampling in 2019. The translation was done with the forward-backward method. The content
validity was evaluated by 10 occupational therapists, and quantitative content validity was determined by calculating the Content
Validity Index (CVI) and Content Validity Ratio (CVR). Internal consistency was assessed through Cronbach’s alpha and test-retest
reliability via Intraclass Correlation Coefficient (ICC) among 30 children after one week as well as Standard Error of Measurement
(SEM).
Results: Overall, 220 children were entered into the study; however, 11 children were excluded because of missing data. The trans-
lation of Children’s Sleep Comic was considered easy and acceptable. The content validity, which was assessed by CVR and CVI were
desirable (0.8 and 0.8, respectively), and the internal consistency was 0.76. ICC and SEM were 0.97 and 0.02, respectively.
Conclusions: The findings of this study showed that the Persian version of the Children’s Sleep Comic questionnaire is a reliable
and valid instrument that can be used for screening insomnia in Iranian children aged 5-11 years.
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1. Background

Approximately one-third of human life is devoted to
sleeping. Sufficient sleep is indispensable for normal brain
function. Since sleep aids in lessening anxiety and stress
and contributes to the recuperation of energy, it not only
increases concentration and consistency of senses but also
adds pleasure and joy to activities of daily living. There-
fore, we should not consider sleeping a waste of time (1-3).
Children frequently do not get sufficient sleep on a regu-
lar basis. Getting good sleep is as significant as daily exer-
cise and getting suitable nourishment. Sleep can be con-
sidered "nutrition for the brain". Insufficient sleep can dis-
rupt neurological and physical capabilities, diminishing
the level of concentration and leading to poor academic
performance that can be linked to cognitive, behavioral,
and emotional problems being misdiagnosed with disor-

ders (4-8). In addition, insufficient sleep may reduce reac-
tion time and increase the risk of accidents (9). Parents
commonly estimate that 50% of their infants, 30% of chil-
dren, and 40% of teenagers have difficulties with sleep-
ing. Self-report data has been consistent with this estima-
tion so that one study found that 60% of fifth-grade stu-
dents reported sleep problems unknown to their parents.
Despite the high rate of sleep problems in the pediatric
population, they remain largely undiagnosed (10). con-
sidering the high prevalence of childhood insomnia and
the severe consequences associated with it, questionnaires
are indeed beneficial in recognition of sleep problems at a
young age and an early stage (11).

To the best of our knowledge, there is no accredited
scale to evaluate insomnia among Iranian children aged 5-
11 years.
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2. Objectives

The objective of this study was to validate this ques-
tionnaire and report its psychometric features for research
and clinical objectives in Iran.

3. Methods

3.1. Children’s Sleep Comic Questionnaire

The Children’s Sleep Comic, designed by Barbara Schw-
erdtle in 2012 and revised in 2016, is a self-report question-
naire that is standardized in Germany for screening in-
somnia in children aged 5 to 11 years. This questionnaire
contains 20 items accompanied by various answer options
about sleep problems and sleep, containing sleep hygiene,
sleep quality, duration of sleep, anxiety related to sleep,
nightmares, sleepwalking and early morning awakening,
napping, and impairments during the day. A cartoon is
drawn for every item or an explanation is given for each
response to which a statement is allocated. In addition, a
comic book questionnaire enables younger children to re-
spond to the questions beside an interviewer even without
being literate. Two impartial groups of specialists in child-
hood sleep disorders categorized the response options as
positively affecting sleep, disturbing sleep, or having no
effect. Considering the number of responses that belong
to negatively affecting sleep options, a number of items
were added to obtain an Intensity of Sleep Problem Score
(ISPS), which allowed for quantitative analysis. The max-
imum ISPS score is 20, and higher scores indicate severe
sleep disturbance (12). In this study, we used the revised
version of this questionnaire, which is introduced by Schw-
erdtle in 2016.

3.2. Translation

In the beginning, the consent for interpretation and
translation of the questionnaire in Iran was acquired from
the developer of the instrument. To translate the question-
naire from English to Persian, a standard method used, in-
cluding forward-backward translation as well as pre-exam
by two bilingual people other than primary translators to
be impeccably transformative into each other from view-
points of conceptual and linguistic.

3.3. Participants

According to validity and reliability guidelines, 11 sam-
ples were required for each item in the present study, so
220 samples were selected through randomized cluster
sampling (13). With the permission of the Ministry of Edu-
cation, a list of public primary schools in Tehran was pre-
pared, of which ten schools (five boys ’schools and five
girls’ schools) were randomly selected.

Of each school, a class was randomly selected, and their
eligibility was assessed. The inclusion criteria in the study
were the absence of severe stress over the previous twelve
months (for example, due to the death of an immediate
family member or migration), not consuming medication
that could affect sleeping, and not suffering from an illness
requiring hospitalization or long-term and critical treat-
ment based on the report of parents and health record of
students. To collect the data, the researcher arranged a
session to meet the parents of the chosen children in co-
ordination with the headmaster of the school. Informed
consent forms were given to them, and the purpose of the
study was clearly described. In total, 220 questionnaires
were distributed among children, of which 209 question-
naires were completed, and 11 were excluded due to miss-
ing data. Children aged 8-11 responded to the Children’s
Sleep Comic independently. The examiner was there to an-
swer the child’s questions. Children aged 5-7 were guided
by an examiner to complete the form. The examiner read
and explained the questions and answered to the child
with pictures.

The code of ethics was obtained from the Ethics Com-
mittee of the Shahid Beheshti University of Medical Sci-
ences (IR.SBMU.RETECH.REC.1398.393).

3.4. Reliability

The internal consistency of the questionnaire was as-
sessed with Cronbach’s alpha coefficient. To examine test-
retest reliability, we assessed the Standard Error of Mea-
surement (SEM), and the questionnaires were twice dis-
tributed among 30 children after one week. The results
were assessed by the Intraclass Correlation Coefficient
(ICC).

3.5. Validity

In this study, the Content Validity Ratio (CVR) and Con-
tent Validity Index (CVI) were calculated. Content validity
was done with 10 experts who evaluated the questionnaire
based on four criteria of relevancy, clarity, simplicity, and
necessity. To calculate the CVR, the necessity of each ques-
tion (NE) was determined by the formula [CVR = (NE-N/2)/
(N/2)]. According to Lawsh’s table, if 10 specialists com-
pleted the form, the minimum CVR for each item should
be 0.62 (14). Waltz and Bausell’s method was used to deter-
mine the CVI. Experts were asked to evaluate the relevancy,
clarity, and simplicity of each item and rate it on a 4-point
Likert scale ranging from 1 (the lowest) to 4 (the highest)
(15). Polit et al. recommended a score of 0.78 or higher for
accepting the CVI of an item as good content validity (16).
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3.6. Statistical Analysis

The data were analyzed with the SPSS software package
(version 22). Cronbach’s alpha was estimated to determine
the internal consistency of the questionnaire. Intraclass
Correlation Coefficient (ICC) was calculated to obtain the
test-retest reliability coefficient. The ICC was calculated for
total scores. ICC is classified as high (more than 0.90), mod-
erate (between 0.75 and 0.90), and low (less than 0.75) (17).
To assess the reliability, standard error measurement (SEM)
and ICC were used. In this regard, ICC is a measure of relia-
bility and represents the ability of a scale to distinguish be-
tween participants, while SEM is absolute reliability. SEM
is described as SD

√
1-ICC (18). Chi-square was used to com-

pare the prevalence of insomnia in age groups of children.

4. Results

In this study, 209 children (103 boys and 106 girls) were
evaluated. The mean age was 8.02 ± 3.54 years. Table 1
shows the descriptive characteristics of the subjects. Par-
ents of children were asked to sign an informed consent
form before starting the study.

4.1. Internal Consistency

Cronbach’s alpha coefficient was 0.762, and deletion of
each item caused no significant change in alpha.

4.2. Precision of Measurement

The Standard Error of Measurement (SEM) values for
the questionnaire are presented in Table 2. Accordingly,
SEM was acceptable when the level of SEM was < 10% of the
total mean score (19).

4.3. Intraclass Correlation Coefficient

To assess the reliability of Children’s Sleep Comics, 30
children were retested after one week to calculate the intr-
aclass correlation coefficient. Table 2 shows ICC coefficient
values. The coefficient was 0.978, which confirms the re-
peatability of this test.

The prevalence of insomnia symptoms among the chil-
dren was 21%, the results of which are presented in Table 1.
There was no difference in the prevalence of insomnia be-
tween different age groups (P value > 0.05).

5. Discussion

In this study, the psychometric properties (content va-
lidity and test-retest reliability) of the Persian version of
Children’s Sleep Comic were examined.

Table 1. Frequency and Percentages of Age, Sex, and Insomnia in the Participants

Age (y) Frequency, No. (%) Insomnia, No. (%)

5-6

Male 15 (7.18) 3 (20.0)

Female 12 (5.74) 2 (16.7)

6-7

Male 13 (6.23) 4 (30.8)

Female 15 (7.18) 4 (26.7)

7-8

Male 15 (7.18) 6 (40.0)

Female 16 (7.65) 2 (12.5)

8-9

Male 16 (7.65) 1 (6.3)

Female 16 (7.65) 3 (18.8)

9-10

Male 16 (7.65) 3 (18.8)

Female 16 (7.65) 2 (12.5)

10-11

Male 15 (7.18) 4 (26.7)

Female 15 (7.18) 2 (13.3)

11-12

Male 13 (6.23) 3 (23.1)

Female 16 (7.65) 4 (25.0)

Total 209 (100) 44 (21.0)

To achieve the study goals, the questionnaire was trans-
lated into Persian, and then its content validity was as-
sessed. According to the opinion of experts, all items were
essential and appropriate with acceptable CVR and CVI.
Thus, the Persian version of the questionnaire is an ac-
ceptable tool for recognizing insomnia in children aged
5 to 11 years old. According to the results, test-retest relia-
bility was 0.97, and Cronbach’s alpha coefficient was 0.76
for the whole questionnaire. Therefore, the questionnaire
has desirable reliability for Iranian children. Schwerdtle et
al. in 2016 (12) reported Cronbach’s alpha for one-on-one
and group interviews, 0.83 and 0.80, respectively, and high
convergence validity for both instruments (r = 0.66). For
the Children’s Sleep Comic and the Children’s Sleep Habits
questionnaire, it was low to moderate (r = 0.32), which is
consistent with previous studies and confirms that chil-
dren score sleep is different from their parents.

One of the strengths of this study is that all the inter-
views were conducted one by one because, according to the
test developer, this method is more valid and reliable (12).
Our sampling was random and not voluntary, so it is un-
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Table 2. The Results of Intraclass Correlation Coefficient of the Questionnaire and SEM

Variable Results Intraclass Correlation Coefficient SD SEM P Value

Children’s Sleep Comic 0.978 0.17 0.02 < 0.001

likely that only motivated parents and parents of children
with sleep problems participated.

In the present study, the children under study were
healthy, and no comparison was made with people having
sleep problems. Content validity was used to calculate the
validity, and mean content validity was also determined to
be approximately 97% by the panel of experts.

These data suggest that one out of five young children
and preadolescents (21%) of the general population have in-
somnia symptoms. Schwerdlt et al. (2016) reported sleep
disorders in children aged 5-11 years old close to 20%, which
is consistent with our study (12). Although sleep problems
are said to decrease with the child’s age, this was not the
case in our samples. In fact, it is the pattern of sleep prob-
lems that changes with age. For example, preschool chil-
dren resist going to bed and may wake up several times
and need parental attention, such as sleeping with them.
In school-age children, other factors such as night-time
fears and worry and anxiety about daytime matters may be
added to the previous issues (20). Another reason for the
difference in results may be cultural issues that affect sleep
patterns and problems (21).

According to the results, no sex differences were found
in the entire sample or within age groups. It is said
that after puberty, gender differences occur in insomnia
(22). Sleep disorders in children are common but often
remain undetected and are not managed. In assessing
children’s sleep disorders, parents are often asked about
their children’s sleep and sleep behavior. Because some
of the child’s sleep characteristics can be assessed by par-
ents (e.g., bedtime, sleep status, or daytime disorder) and
others can be better expressed by the child (e.g., anxiety
or sleepwalking), both ratings are necessary. It is a child-
friendly, self-report tool that assesses sleep and sleep be-
havior in young children who are unable to read and write.
Likewise, it can build a good therapeutic relationship and
pave the way for a successful intervention (12). Based on the
results, children’s sleep Comic is a reliable tool.

This study has some limitations; first, no comparison
has been made with objective measurement; for example,
polysomnography. The convergent and divergent validity
of Children’s Sleep Comic should be taken into consider-
ation in future studies. Another limitation is that we did
not determine the accuracy of the Persian version of Chil-
dren Sleep Comic in diagnosing sleep disorders. Thus, chil-
dren identified with sleep disorders should be confirmed

by other tests.

5.1. Conclusion

The current study indicates that the Persian version
of Children’s Sleep Comic is a reliable and valid tool for
screening insomnia among Iranian children aged 5-11 years
old. This test is not sufficient for a diagnosis but can give
precious information about the child’s sleeping behavior
and related issues. Children’s Sleep Comic is also valuable
to build a relationship between the child and therapist.
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