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Aim Obstructive sleep apnoea syndrome (OSAS) is a common 
clinical condition in which the throat narrows or collapses repeatedly 
during sleep, causing obstructive sleep apnoea events. This disorder 
is present in the paediatric population with a prevalence estimated 
between 1.2% and 5.8%. Down Syndrome (DS) is the most common 
chromosomal alteration associated with mental disability and 
characterised by other clinical manifestations, and its incidence is 
estimated at 1/800 births worldwide. Most of the craniofacial features 
typical of DS represent a risk factor for the development of OSAS. 
Routine screening has been recommended in some countries but it 
is still not a standard practice. The aim of this study is the Italian 
linguistic validation of a questionnaire for the diagnosis of OSAS in 
children with Down Syndrome.

Methods After careful review of the existing scientific literature, 
a specific questionnaire was selected for the diagnosis of OSAS in 
children with DS. The questionnaire was then translated into Italian 
and administered to 111 parents of children with Down syndrome, for 
online completion. The last part of the questionnaire was dedicated 
to the comprehension of the questionnaire itself, with a specific focus 
on its clarity, accuracy and difficulty in completing it. 

Results After the translation and back translation processes of 
the only questionnaire found in the literature for investigation of 
OSAS in the paediatric population affected by DS, the results on the 
comprehension of questions were analysed. Understanding of the 
questionnaire was defined as excellent by 42.3% of the respondents, 
good by 55.9%, clarity was excellent for 42.3% of the respondents 
and good for 54.1% of them, while precision of the questions was 
rated excellent by 26.1% and good by 69.4% of the respondents. 

Conclusion The positive feedback registered in the comprehension 
part of the questionnaire, certified the good quality of the Italian 
translation and confirmed the questionnaire as a useful screening 
method to identify the comorbidity of OSAS and DS.
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Introduction

Obstructive sleep apnoea syndrome (OSAS) is a common 
clinical condition in which the throat narrows or collapses 

repeatedly during sleep, causing obstructive sleep apnoea 
events [Lévy et al., 2015] This disorder is present in the 
paediatric population, with a prevalence estimated between 
1.2 and 5.8% [Marcus, 2012]. In the paediatric population 
the diagnosis is based on the patient’s clinical history, with 
a focus on the physical features, especially in the ENT (ear 
nose and throat) district, nocturnal and diurnal symptoms 
and comorbidities analysed by specific questionnaires 
administered to parents. Nocturnal oximetry and outpatient 
polysomnography are recommended if the patient reports 
distinguishing features in the questionnaire or has compatible 
morphological characteristics [Gulotta, 2019]. 

Down syndrome (DS) is the most common chromosomal 
alteration associated with mental disability and clinical 
manifestations, and its incidence is estimated at 1/800 births 
worldwide [Bull, 2020]. Most of the craniofacial features typical 
of DS represent a risk factor for the development of OSAS, 
including mid-facial hypoplasia, mandibular hypoplasia, and 
an abnormally small upper airway with superficially positioned 
tonsils and relative tonsillar and adenoidal encroachment 
[Cielo et al., 2016]. The prevalence rate is estimated in the 
literature to be at around 45–76%, but there is little uniformity 
between different studies [Lee, 2018]. The most recent study 
published in 2020, uses polysomnography as a diagnostic 
criterion and reported a rate higher than 80%, 40% of which 
shows a severe form of the disease [Nerfeldt and Sundelin, 
2020; Paduano et al., 2019].

Despite the very high incidence, this issue is poorly 
understood, particularly by parents and those caring for the 
young patients. In fact, it was found that only 36% of parents 
reported awareness of children’s nocturnal symptoms, and 
understood that OSAS is a symptom of Down syndrome [Shott 
et al., 2006; Paglia L et al., 2019; Marino A et al., 2009].

Based on these data, the most recent guidelines of the 
American Academy of Paediatrics, state that there is a poor 
correlation between what is reported by paediatricians and 
the results of polysonmographies performed on patients. For 
this reason, it is recommended to all children affected by DS 
to have a polysonmography for a diagnostic assessment from 
the age of four [M. J. Bull, 2011]. 

The aim of this study is the Italian linguistic validation of a 
questionnaire for the diagnosis of OSAS in children with DS, 
along with the increase of parents' awareness of this condition.
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Materials and methods

The first phase of the validation was the careful examination 
of the existing scientific literature on a screening questionnaire 
for obstructive sleep apnoea in a paediatric population affected 
by Down syndrome. PubMed was used as search engine 
for bibliographic research, using as keywords: Screening, 
Questionnaire, OSAS, Children, Down syndrome.

The second phase of the study consisted in the translation of 
the questionnaire and back translation process. Two different 
Italian translations were produced by expert dentists, the 
two versions were then compared and submitted to a native 
English speaker, who back translated them and validated the 
final version of the questionnaire. 

The questionnaire was administered online to 111 parents 
of children with Down syndrome. The choice of online 
administration was driven by the pandemic crisis caused by 
Sars-Cov-2 and the logistic challenges of paper submission. 
The online questionnaire was shared with charity associations 
working with children with Down syndrome that sent it to 
the parents. Data were collected and analysed anonymously. 

Fot the validation, the last part of the questionnaire was 
dedicated to the comprehension of the questionnaire itself, 
with a specific focus on its clarity and accuracy. Parents were 
asked to express a judgment that could be: mediocre, good, 
or excellent. The age of the respondents and their level of 
education was also investigated and finally, the difficulty 
encountered in completing the questionnaire was rated as: 
not difficult, moderately difficult, or highly difficult.

The third phase of the study was focused on evaluation of 
the results and analysis.

FIG. 1 Italian version of the questionnaire.

TABLE 1 Percentages of the clarity, precision and understanding 
scores obtained from the interview of 111 parents of patients with 
Down syndrome.

Excellent Good Mediocre
Understanding 42.3% 55.9% 1.8%

Clarity 42.3% 54.1% 3.6%

Precision 26.1% 69.4% 4.5%

Results

For the first phase of literature examination, the 
questionnaire selected for the screening of sleep disorders in 
children with DS was the “Sleep Questionnaire for Children 
with Down syndrome” published in 2015 by the University 
of Southampton [Sanders et al., 2015].

In the second phase, which consisted of two Italian 
translations, comparison and validation, few differences 
between the two versions were found by the native English 
speaker, mostly concerning  syntax (Fig. 1). The concepts and 
the lexicon were exactly the same. The final Italian version of 
the questionnaire was created after the back translation by 
the native speaker.

For the third phase, the results of the understanding portion 
of the questionnaire were analysed. The average age of 
the respondents was 44, most of them with a high school 
diploma (93.5%). Understanding of the questionnaire was 
defined as excellent by 42.3% of responders, good by 55.9%, 
and mediocre by 1.8% (Table 1). Clarity of the questions 
was deemed excellent by 42.3% of respondents, good by 
54.1%, and mediocre by 3.6% (Table 1). The precision in 
the formulation of the questions was evaluated as excellent 
by 26.1% of responders, good by 69.4%, and mediocre by 
4.5% of respondents (Table 1). Furthermore, 73% of the 
respondents stated that they had no difficulty in completing 
the questionnaire, while 19.8% found it slightly difficult, 
6.3% reported moderate difficulty and only 0.9% reported 
severe difficulty in completing it (Fig. 2).

Discussion

At the time if this study, there was no validated questionnaire 
to investigate the comorbidity between OSAS syndrome and 
DS in Italy. This study aims at providing a useful tool for 
diagnosis that can be used by dentists, paediatricians and by 
those who take care of paediatric patients.

Regarding the Italian language validation of questionnaires 
that investigate the presence of sleep disorders in the paediatric 
population, one of the best-known works is validation of 
the PSQ questionnaire [Ranieri, 2016]. In this work, the 
authors validated the Paediatric Sleep Questionnaire (PSQ) 
in Italian through the method of cultural-linguistic validation 
and cognitive debriefing process. Cognitive debriefing 
is the process through which the questionnaire is actively 
tested in the target population to evaluate clarity, level of 
understanding, and accuracy of the questions. The authors 
tested the questionnaire on a sample of 20 parents. 

Another questionnaire validated in Italian with the aim of 
assessing the quality of life in patients with OSAS is that of 
Arezzo et al. [2020].. 

The aim of this study is to translate and validate in Italian 
the OSA-18 questionnaire and to investigate the correlations 
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between the score of the OSA-18 questionnaire and the 
levels of nocturnal oxygen saturation. The validation process 
of the Italian version of the OSA-18 questionnaire consisted 
essentially of two phases: the first phase is the translation 
into Italian of the original English version, followed by back 
translation and verification, while the second phase consisted 
in measuring the psychometric properties, validity, and 
reliability of the translation.

Our linguistic validation—unlike others—after translation 
and back translation, tested the questionnaire on 110 parents 
of children with DS, in order to verify its clarity.

After the good reviews by the parents, we can therefore 
state that our Italian version of the questionnaire "Sleep 
Questionnaire for Children with Down Syndrome" is clear 
and useful for screening in this population with increased 
risk of developing OSAS.

References

	› Arezzo E, Festa P, D’Antò V, Michelotti A, de Vincentiis GC, Sitzia E, Giuliani M, 
Piga S, Galeotti A. Linguistic adaptation and validation of Italian version of OSA-

18, a quality of life questionnaire for evaluation of children with obstructive 
sleep apnea-hypopnea syndrome (OSAS). Int J Pediatr Otorhinolaryngol 2020 
Feb;129:109727. doi: 10.1016/j.ijporl.2019.109727. Epub 2019 Oct 17.

	› Brockmann PE, Damiani F, Nuñez F, Moya A, Pincheira E, Paul MA, Lizama 
M. Sleep-disordered breathing in children with Down syndrome: Usefulness 
of home polysomnography. Int J Pediatr Otorhinolaryngol 2016 Apr;83:47-50.

	› Bull MJ. Down Syndrome. New England J Med 2020;382(24):2344–2352. 
	› Bull MJ. Health supervision for children with Down syndrome. Pediatrics 

2011;128(2):393–406. 
	› Cielo CM, Konstantinopoulou S, Hoque R. OSAS in specific pediatric 

populations. Current Curr Probl Pediatr Adolesc Health Care 2016;46(1):11–18. 
	› Gulotta G, Iannella G, Vicini C, Polimeni A, Greco A, de Vincentiis M, Visconti 

IC, Meccariello G, Cammaroto G, De Vito A, Gobbi R, Bellini C, Firinu E, Pace 
A, Colizza A, Pelucchi S, Magliulo G. Risk Factors for Obstructive Sleep Apnea 
Syndrome in Children: State of the Art. Int J Environ Res Public Health 2019 Sep 
4;16(18):3235. 

	› Jayaratne YSN, Elsharkawi I, Macklin EA, Voelz L, Weintraub G, Rosen D, 
Skotko BG. The facial morphology in Down syndrome: A 3D comparison of 
patients with and without obstructive sleep apnea. Am J Med Genet A 2017 
Nov;173(11):3013-3021.

	› Lee CF, Lee CH, Hsueh WY, Lin MT, Kang KT. Prevalence of Obstructive Sleep 
Apnea in Children With Down Syndrome: A Meta-Analysis. J Clin Sleep Med 
2018 May 15;14(5):867-875.

	› Lévy P, Kohler M, McNicholas WT, Barbé F, McEvoy RD, Somers VK, Lavie L, 
Pépin JL. Obstructive sleep apnoea syndrome. Nat Rev Dis Primers 2015 Jun 
25;1:15015. 

	› Lonia L, Scalese M, Rossato G, Bruno G, Zalunardo F, De Stefani A, Gracco A. 
Validity of the STOP-Bang Questionnaire in Identifying OSA in a Dental Patient 
Cohort. Medicina (Kaunas) 2020 Jun 30;56(7):324. 

	› Marcus CL, Brooks LJ, Draper KA, Gozal D, Halbower AC, Jones J, Schechter 
MS, Sheldon SH, Spruyt K, Ward SD, Lehmann C, Shiffman RN; American 
Academy of Pediatrics. Diagnosis and management of childhood obstructive 
sleep apnea syndrome. Pediatrics 2012 Sep;130(3):576-84.

	› Marino A, Malagnino I, Ranieri R, Villa MP, Malagola C. Craniofacial morphology 
in preschool children with obstructive sleep apnoea syndrome. Eur J Paediatr 
Dent 2009 Dec;10(4):181-4.

	› Nerfeldt, P, Sundelin A. Obstructive sleep apnea in children with down syndrome 
- Prevalence and evaluation of surgical treatment. Int J Pediatr Otorhinolaryngol 
2020 Jun;133:109968.

	› Paduano S, Paduano FP, Aiello D, Barbara L, Zampogna S, Pujia R, Malara C, 
Cantile T, Ferrazzano GF. OSAS in developing age: Screening of a Southern Italy 
population. Eur J Paediatr Dent 2019 Dec;20(4):302-305.

	› Paglia L, Friuli S, Colombo S, Paglia M. The effect of added sugars on children's 
health outcomes: Obesity, Obstructive Sleep Apnea Syndrome (OSAS), 
Attention-Deficit/Hyperactivity Disorder (ADHD) and Chronic Diseases. Eur J 
Paediatr Dent 2019 Jun;20(2):127-132.

	› Ranieri S, Ballanti F, Cozza P. Linguistic validation of a questionnaire for the 
diagnosis of sleep-related breathing disorders in children. Dental Cadmos 
2016;84(9): 576-585.

	› Sanders E, Hill CM, Evans HJ, Tuffrey C. The development of a screening 
questionnaire for obstructive sleep apnea in children with Down syndrome. 
Front Psychiatry 2015 Oct 20;6:147.

	› Shott SR, Amin R, Chini B, Heubi C, Hotze S, Akers R. Obstructive sleep apnea: 
should all children with Down syndrome be tested? Arch Otolaryngol Head 
Neck Surg 2006 Apr;132(4):432-6.

	› Uong EC, McDonough JM, Tayag-Kier CE, Zhao H, Haselgrove J, Mahboubi S, 
Schwab RJ, Pack AI, Arens R. Magnetic resonance imaging of the upper airway 
in children with Down syndrome. Am J Respir Crit Care Med 2001 Mar;163(3 
Pt 1):731-6.

FIG. 2 Graph showing the different levels of difficulty encountered by 
parents when completing the questionnaire.
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