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A B S T R A C T   

Background: Pediatric sleep-disordered breathing is associated with multiple health problems. Polysomnography 
is the reference standard for identifying this disorder, but availability is limited. Therefore, an alternative 
screening tool is needed. Globally, the Sleep-Related Breathing Disorder scale of the Pediatric Sleep Question
naire (PSQ) has proven to be a feasible tool. Consequently, this study aimed to translate and culturally adapt the 
PSQ into Dutch and then to examine the cultural validity, internal consistency, and test-retest reliability of the 
Dutch version among a general population visiting oral healthcare centers. 
Methods: The translation, review, adaptation, pretest, and documentation approach was used to ensure cross- 
cultural adaptation of the PSQ. Then, 220 children (2.4–18 years) were sampled for clinimetric evaluation. 
We estimated the cross-cultural validity by comparing the factor analyses of the original PSQ and the Dutch 
version. Reliability was assessed using Cronbach’s alpha, Spearman’s correlation, the intraclass correlation co
efficient, the standard error of measurement, and a Bland-Altman plot. 
Results: The factor loading patterns of the Dutch version matched with the original study around the four pre
determined factors: breathing, sleepiness, behavior, and other. The internal consistency, with a Cronbach’s α of 
0.77, was acceptable. The test-retest reliability with an intraclass correlation coefficient and Spearman’s cor
relation of 0.89 and 0.93, respectively, was good to excellent. 
Conclusions: Cultural adaptation was ensured and the results support cross-cultural validity, internal consistency, 
and test-retest reliability of the Dutch Sleep-Related Breathing Disorder scale of the PSQ. This questionnaire 
could therefore be a valuable tool for screening disordered breathing in Dutch children.   

1. Introduction 

A sleep-related breathing disorder (SRBD), also defined as sleep- 
disordered breathing (SDB), is a syndrome involving upper airway 
dysfunction during sleep [1]. SRBD is caused by partial and/or complete 
upper airway obstruction that clinically manifests in exacerbating 
forms, from primary snoring, disruption of normal sleep patterns and 
normal breath ventilation to partial or complete obstructive sleep apnea 
(OSA) [1–5]. SDB can also affect children and adolescents, with a re
ported prevalence ranging from 4 to 11 % [5]. One important predis
posing factor for pediatric SDB (PSDB) is hypertrophic adeno-tonsillar 

tissue, but other risk factors may also be contributors, such as obesity or 
severe neurologic and craniofacial anomalies [4,6]. PSDB is associated 
with multiple complications related to general health and disturbed 
sleep problems, behavioral disorders, learning disabilities, and growth 
impairment but also complications related to oral health [2,6]. Several 
studies have reported complications such as dentofacial deviations and 
decrease in oral health and oral health-related quality of life [6–10]. 
Consequently, it is important to recognize PSDB among the general 
population, such as in oral health care settings, because affected chil
dren will benefit from early diagnosis and treatment. Actually, the 
American Association of Orthodontics recommends orthodontists to 
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familiarize themselves with the signs and symptoms of OSA and refer 
children at risk for further definitive diagnosis [6]. 

In PSDB, children’s snoring sounds, unlike those of adults, are 
characterized by noisy mouth breathing, often with snorting and gasp
ing. Snoring can also be distinguished by increased respiratory effort, 
often described by parents as “struggling” to breathe during sleep. Other 
signs of PSDB include day-time mouth breathing, restless sleep, 
increased movement during sleep, frequent arousals and awakening, 
enuresis, morning headaches, inattentive/hyperactive behavior, and 
impaired cognitive performance [2,11,12]. The gold standard diagnostic 
test for PSDB is a full overnight polysomnography (PSG) [6]. However, 
PSG is costly, time consuming, a burden for children, and minimally 
available in routine settings such as oral health care. More feasible 
diagnostic tools could contribute to the early detection of PSDB, thereby 
enhancing timely diagnosis and treatment. One such tool is the SRBD 
scale, which is a validated component of the Pediatric Sleep Question
naire (PSQ) [11,13].To our knowledge, all systematic reviews of this 
topic have confirmed that the SRBD scale is a useful tool for the 
screening of PSDB [14–16]. The original SRBD scale validation study 
reported both a sensitivity and specificity of >0.80 and an acceptable 
test-retest reliability, with a Spearman correlation of >0.75 [11,13,17]. 
Consequently, the European Respiratory Society Task Force has stated 
that although the SRBD scale is not a substitute for polysomnography, it 
is a useful screening tool for predicting PSDB [1]. Translated versions of 
the scale, such as Spanish, German, Turkish, Malaysian, Chinese, Por
tuguese, Italian, Hindi, French, Thai, Hebrew, Brazilian Portuguese, 
Arabic, and Danish, have been validated worldwide [18–31]. The vali
dated SRBD scale is therefore a simple screening tool that allows for the 
global assessment of PSDB. However, to date, no validated Dutch 
translation of the PSQ exists, even though a minimally invasive 
screening instrument to detect PSDB would be beneficial in the 
Netherlands. Therefore, in this study, we sought to produce a Dutch 
translation and culturally adapted version of the questionnaire, followed 
by an assessment among a general population in an oral health care 
setting, of the validity and the reliability of the Dutch version of the 
SRBD scale of the PSQ. 

2. Methods 

2.1. Study design 

The study consisted of two phases. The first phase involved trans
lating and culturally adapting the original English version of the PSQ 
while following the Cross-Cultural Survey Guidelines (CCSG) [32]. The 
second phase entailed assessing the cross-cultural validity and reliability 
of the Dutch translation of the PSQ while following the study design 
checklist for patient-reported outcome measurement instruments of the 
Consensus-based Standards for the selection of health Measurement 
Instruments (COSMIN) [33]. An independent medical ethical committee 
evaluated the study and concluded it to be exempt from ethical approval 
(Medical Ethics Committee Leiden The Hague Delft, file number 
N19.106). 

2.2. The sleep-related breathing disorder scale of the pediatric sleep 
questionnaire 

The SRBD scale of the PSQ is a parent-reported questionnaire con
taining 22 questions-items. It has been validated as part of a reflective 
model for the measurement of PSDB for children between the ages of 
2–18 years [11,13]. The scale contains three subscales, A, B, and C, 
which reflect the prominent symptom complexes for PSDB, that is, 
snoring, sleepiness, and behavioral problems, respectively. The SRBD 
scale has three response options, “yes,” “no,” or “don’t know,” with 
values of 1, 0, or missing, respectively. The scores are calculated using 
the proportion of questions answered positively (“yes”) divided by the 
number of “yes” and “no” answers, thereby excluding the “don’t know” 

answers. The scores range between 0 and 1. A cut-off value of >0.33 for 
the total score has been established for the identification of PSDB [11]. 
To assess the scores of the subscales, we used the questions-items A2, A3, 
A4, and A5 for the snoring score; B1, B2, B4, and B6 for the sleepiness 
score; and C3, C5, C8, C10, C14, and C18 for the behavioral score to 
correspond with the validation of the original study [11]. 

2.3. First phase: Translation and cultural adaptation 

Permission to translate the English source version of the PSQ into 
Dutch was granted by the Regents of the University of Michigan and the 
corresponding author of the original study [11]. The translation and 
cultural adaptation were performed according to the Translation, Re
view, Adjudication, Pretesting, and Documentation (TRAPD) team 
translation model to conform with the CCSG (Fig. 1). The Translation 
and Verification Follow-up Form (TVFF), an Excel-based template rec
ommended by the European Social Survey (ESS), was used to document 
the steps in the translation process [34]. Primarily, two certified pro
fessional translators both independently created a fully drafted trans
lation of the whole source version of the SRBD scale in the Dutch 
language. Important principles for the translation were to retain 
comprehensible and simple language with a consistent and comparable 
tone to the English source questionnaire by aiming to use the “ask the 
same question” approach. Subsequently, two reviewers (B.B. and J.V.) 
provided comments on both translations and corresponded with the 
translators to discuss improvements. A pre-final version was produced 
and approved by the adjudicator for pretesting (RvM). This pre-final 
version was tested in a pretest group of 50 participants that consisted 
of parents visiting an orthodontic practice. Comments from this group 
concerning the clearness and the comprehensibility of the questionnaire 
and the individual question-items were documented. Following this, 
professionals from various disciplines relevant to this topic, including a 
Dutch language professional, a pediatrist, a pulmonologist, a sleep 
center technician, several oral health care professionals, and an epide
miologist, were asked to comment on the final version. Finally, we 
conducted cognitive interviews with three parents with children of 
different ages about their thoughts while filling in the questionnaire 
using the “thinking-aloud” method. The purpose of these interviews was 
to identify problems with the Dutch question-items and to evaluate 
whether respondents interpreted the questions as intended [35]. Final 
adjudication and documentation followed after any necessary adapta
tions. This final version was used in the second phase (Appendix A). 

2.4. Second phase: Cross-cultural validity and reliability of the Dutch 
sleep-related breathing disorder scale 

2.4.1. Sampling 
The protocol for the study’s analysis was registered on the AsPre

dicted platform (https://aspredicted.org/blind.php?x=DFZ_CYN). A 
“Castor” database was built to capture the electronic data of the study in 
a safe and secure manner. Parents/caregivers of 220 children aged be
tween 2 and 18 years were consecutively recruited from 23 November 
2020 to 20 March 2022. Participants from three different primary oral 
health care locations were included: one in the west and two in the east 
of the Netherlands. These were a mixed general dental and orthodontic 
clinic, a general dental clinic, and a pediatric dental clinic, respectively. 

At the recruitment, parents/caregivers and children older than 12 
years were asked to read an information letter and sign an informed 
consent form if they wished to participate in the study. Paper- 
administrations of the questionnaires were then completed by one of 
the parents/caregivers in the waiting room or at home. The question
naires that were completed at home were returned at the next visit or by 
email. We planned the recruitments to occur on special pre-selected 
days, with qualified staff available to ensure proper data collection 
and storage. In the orthodontic clinic, all the questionnaires were 
completed in the first consultations before any treatment. An 
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anonymous list of the non-respondents was also retained, noting the age 
and sex of the child and the reason for not participating. Participants 
with incomplete questionnaires were excluded from the analysis. The 
frequency of non-respondents and incomplete questionnaires was 
assessed in the evaluation of the study. 

Descriptive analyses were performed for age, sex, BMI, comorbidity, 
sleep times, and the outcomes of the SRBD (sub)scales. Comorbidity was 
assessed by asking about long-term medical problems. If confirmed, 
participants were further interrogated about these medical problems, 
with particular attention paid to allergies due to their presumed prev
alence in the study population. For BMI, children were rated as normal, 
overweight, or obese according to Dutch guidelines for obesity in chil
dren, which were differentiated for sex and age [36]. 

2.4.2. Cross-cultural validity 
Factor analysis (FA) for the estimation of cross-cultural validity was 

applied to evaluate whether the performance of the Dutch question- 
items was an adequate reflection of the question-items in the English 
version while also showing a similar factor structure [11,37]. Before FA 
was conducted on the 22 question-items of the Dutch SRBD scale, the 
suitability of the data was checked with the Bartlett sphericity test and 
the Kaiser-Meyer-Olkin measure of sampling adequacy. These tests 
verify whether sufficient correlation exists among the question-items 
[38]. The first phase of the FA consisted of factor extraction using 
principal component analysis. The decision concerning the number of 
factors to retain was based on the following criteria:  

a. The eigenvalue one test: An eigenvalue of a factor in FA is the 
amount of total variance explained by that factor. Only factors with 
an eigenvalue of more than one were retained [38].  

b. Cattell’s scree test for the identification of meaningful factors was 
performed by looking for a break in the slope of the scree plot, which 
suggests that after the break, where the flatter portion of the curve 
begins, the next factor is not adding much extra information [38].  

c. The guidance of the four predetermined factors “breathing,” 
“sleepiness,” “behavior,” and “others” in the original study [11]. 

The second step consisted of the component analysis, with oblique, 
promax rotation. 

Reliability, through the estimation of internal consistency as defined 
by the degree of inter-relatedness among the question-items of the total 

scale and subscales, was assessed on the sample of 220 respondents 
using Cronbach’s α. Correlation coefficients for the internal consistency 
above 0.7 were defined as acceptable [39,40]. 

Test-retest reliability was measured with 60 parents/caregivers who 
visited for a first orthodontic consultation in the mixed clinic. The par
ticipants completed the questionnaire twice with an interval of 2–6 
weeks and were blinded to their earlier responses. Test-retest reliability 
was quantified using Spearman’s correlation and the intraclass corre
lation coefficient (ICC). The ICC estimates and their 95 % confidence 
intervals (CIs) were based on a single measurement, absolute- 
agreement, 2-way random effect model. Based on the 95 % CI of the 
ICC estimates, values between 0.5 and 0.75, 0.75–0.9, and greater than 
0.9 are considered moderate, good, and excellent reliability, respec
tively [41]. The standard error of measurement (SEM) was calculated 
with the following formula:  

SEM = SDpooled √ (1-ICC).                                                                    

The SD pooled is the √0.5*(SD1
2 + SD2

2), where SD1 and SD2 are 
derived from the mean score of the first and second measurement [39]. 
The systematic error (mean difference between the first and second 
mean scores), the limits of agreements (LoA), and smallest detectable 
change (SDC) were assessed with the Bland-Altman method. 

Sample size calculation was executed for the cross-cultural validity 
analysis, suggesting a sample of 10 subjects per question-item [39]. The 
SRBD scale contains 22 question-items, therefore, 220 respondents were 
recruited. For test-retest reliability, a sample size of 60 was estimated, 
with an ICC of 0.80 approximated from former studies to obtain an 
acceptable width for a 95 % CI of ±0.1 [27,39,42]. All statistical ana
lyses were performed using the Statistical Package for Social Sciences 
(SPSS, version 29). 

3. Results 

3.1. First phase: Translation and cultural adaptation 

A synthesis of the two draft translations was made by choosing the 
best option for every question-item. Questions A6 (“Have trouble 
breathing, or struggle to breathe”), B9 (“… stop growing at a normal 
rate”), C10 (“… or squirms in seat”), and C18 (“or intrudes”) required 
discussion and cultural adaptation. After the first adjudication, this 
synthetized version was pretested by a group of 50 parents/caregivers 

Fig. 1. Phase 1: The translation and cultural adaptation of the PSQ/SRBD scale according to the translation, review, adjudication, pretesting, and documentation 
team translation model. Phase 2: Clinimetric assessment of the construct (i.e. cross cultural) validity, the internal consistency and the test-retest validity of the PSQ/ 
SRBD scale. 
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who completed the questionnaires. The feedback in this stage resulted in 
the adaptation of question C14 “often acts as if driven by a motor.” 
Furthermore, the instructions and layout were also clarified. The sub
sequent feedback by different experts mostly involved minor modifica
tions and further simplification of the Dutch language. Finally, three 
mothers, with children aged 13, 6, and 3 years gave their thoughts in a 
cognitive interview and they commented on the text of the informed 
consent and on the snoring and behavior subscale questions. For 
question-item A6, they commented on whether having trouble breathing 
applied to every night and that the term “often” was difficult to estimate 
for the behavior subscale. Despite these latter comments, we decided to 
retain the wording given the absence of a better translation and to 
maintain semantic equivalence with the source version. 

3.2. Second phase: sampling 

In the second phase of the study, the Dutch questionnaires were 
collected until 220 children (135 girls, 85 boys) were included within 
the analysis. The median, mean, standard deviations, age ranges, sex, 
and relevant population characteristics are described in Table 1. 

During the sampling, 12 patients did not participate, mostly because 
they were simply reluctant to complete the questionnaire or seemed to 
have difficulty understanding Dutch. Another 35 participants were 
excluded because their responses to the SRBD scale were incomplete. No 
specific pattern was observed for the question-items that received no 
responses. 

Of the respondents, 8.2 % replied that their children used medication 
for sleep, behavior, or attention, of which 3.6 % and 9.1 %, respectively, 
had seen a doctor for sleep problems and behavior or attention prob
lems. The response distributions for the 22 question-items of the Dutch 
SRBD scale are shown in Table 2. The total test scores for the SRBD scale 
and the validated subscales are shown in Table 3. The question-items 
with the highest positive scores for the subscales snoring, sleepiness, 
and behavior were A25: dry mouth on awakening (22.3 %), B6: hard to 
wake up (16.4 %), and C8: easily distracted (39.5 %), respectively 
(Table 2). Most parents/caregivers reported problems in the behavioral 

domain (Tables 2 and 3). 

3.3. Cross-cultural validity 

Both the results of Bartlett’s sphericity test (χ2 = 1015.71, df = 231; 
p < 0.001) and the Kaiser-Meyer-Olkin measure of sampling adequacy 
were sufficient to perform FA. Before rotation, the principal component 
FA presented six factors with a eigenvalue ≥1, which accounted for 
61.47 % of the cumulative variance. Based on the eigenvalue one test, 
Cattell’s scree test, and the predetermined factors of the original study, 
the number of factors was reduced to four (Fig. 2). Consequently, a 
promax rotation was performed with a forced four FA. For the 

Table 1 
Descriptive data of the study population.  

Characteristics  N naa Mean 
(sd) 

Median Range 

Age (yrs)  220 – 10.8 
(2.9)y 

11.1 2.4–18 y 

Gender girls 61.4 
% 

135 –    

boys 38.6 
% 

85 –    

BMI (kg/m2)  178 42 17.8 
(3.4) 

17.2 11.1–36.7 

Normal 84.8 
% 

151     

Overweight 14.1 
% 

25     

Obese 1.1 
% 

2     

Normal education 98.1 
% 

212 8    

Dutch language at 
home (always or 
mostly) 

97.7 
% 

218 2    

Long term medical 
problems 

14.5 
% 

32     

Allergy 9.1 
% 

20 1    

Other medical 
problems 

8.2 
% 

18 1    

Bed time (h:m) time 215 5 20:36 21:00 19:00–00:30 
Wake-up time (h:m) time 215 5 07:07 07:00 05:00–10:00 
Sleep time (h:m) hrs 215 5 10.20 10.15 08.00–12.30  

a Not available. 

Table 2 
Descriptive statistics of the scores of the 22 question-items of the Dutch PSQ/ 
SRBD scale.  

Descriptive statistics of scores of the 22 items of the Dutch PSQ-SRBD, n = 220 

Item-questions Yes n 
(%) 

No n (%) Don’t know 
n (%) 

1 A2 usually snores 12 (5.5) 196 
(89.1) 

12 (5.5) 

2 A3 always snores 10 (4.5) 203 
(92.3) 

7 (3.2) 

3 A4 snores loudly 21 (9.5) 195 
(88.6) 

4 (1.8) 

4 A5 heavy breathing 42 
(19.1) 

168 
(76.4) 

10 (4.5) 

5 A6 trouble breathing 10 (4.5) 193 
(87.7) 

17 (7.7) 

6 A7 observed apneas 11 (5.0) 193 
(87.7) 

16 (7.3) 

7 A24 mouth open during the day 44 
(20.0) 

162 
(73.6) 

14 (6.4) 

8 A25 dry mouth on awakening 49 
(22.3) 

148 
(67.3) 

23 (10.5) 

9 A32 nocturnal enuresis 15 (6.8) 205 
(93.2) 

0 (0.0) 

10 B1 unrefreshed in the morning 33 
(15.0) 

181 
(82.3) 

6 (2.7) 

11 B2 problem with sleepiness 
during the day 

12 (5.5) 203 
(92.3) 

5 (2.3) 

12 B4 sleepy per teacher 6 (2.7) 208 
(94.5) 

6 (2.7) 

13 B6 hard to wake up 36 
(16.4) 

182 
(82.7) 

2 (0.9) 

14 B7 morning headache 7 (3.2) 209 
(95.0) 

4 (1.8) 

15 B9 delayed growth 10 (4.5) 207 
(94.1) 

3 (1.4) 

16 B22 Obesity 14 (6.4) 200 
(90.9) 

6 (2.7) 

17 C3 does not listen 48 
(21.8) 

170 
(77.3) 

2 (0.9) 

18 C5 difficulty organizing 50 
(22.7) 

164 
(74.5) 

6 (2.7) 

19 C8 easily distracted 87 
(39.5) 

131 
(59.5) 

2 (0.9) 

20 C10 Fidgets 82 
(37.3) 

135 
(61.4) 

3 (1.4) 

21 C14 on the go 38 
(17.3) 

180 
(81.8) 

2 (0.9) 

22 C18 Interrupts 60 
(27.3) 

154 
(70.0) 

6 (2.7)  

Table 3 
The total test scores of the PSQ/SRBD scale and the validated subscales.  

PSQ-SRBD (sub) scale scores N Mean (sd) Median Range 

PSQ-SRBD (22 items) 220 0.15 (0.14) 0.11 0.00–0.64 
Snoring (4 items) 220 0.11 (0.24) 0.00 0.00–1.00 
Sleepiness (4 items) 220 0.11 (0.19) 0.00 0.00–1.00 
Behavior (6 items) 220 0.28 (0.33) 0.17 0.00–1.00  
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interpretation of the structure matrix, only those loadings with a sig
nificance level of 1 % were retained. For our sample of 220 respondents, 
this meant that only factor loadings with a CV ≥ 0.35 were considered 
[38]. This resulted in 15 question-item loadings consistent with the 
original study. Except for question-item B6 “hard to wake up,” no 
question-items loaded on two factors at the same time, and all 
question-items were unipolar (Table 4, Appendix B). 

3.4. Reliability 

Internal consistency measures using a Cronbach’s α for the total 
SRBD scale and the validated subscales of snoring, sleepiness, and 
behavior were 0.77, 0.66, 0.49, and 0.83, respectively (Table 5). The 
test-retest measurement for the total scale showed a Spearman’s corre
lation of 0.93, an ICC of 0.89, and a SEM of 0.05. The Spearman cor
relations for the subscales of snoring, sleepiness, and behavior were 
0.78, 0.63, and 0.89, respectively. The ICCs for the subscales of snoring, 
sleepiness, and behavior were 0.81, 0.67, and 0.87, respectively. The 
Bland-Altman analysis showed a systematic mean difference between 
the two measurements of − 0.002 and an LoA between − 0.138 and 0.135 
(Appendix C). 

4. Discussion 

Globally, the SRBD scale of the PSQ, has proven to be a valuable 
alternative to PSG for the screening of PSDB. Consistent with previous 
translations, our findings revealed that the Dutch version of the SRBD 
scale is also a valid and reliable tool. 

During the translation phase of the SRBD scale, we followed the 
TRAPD approach recommended by the CCSG guidelines [32]. This 
approach does not require the frequently performed back-translation 
after the forward-translation, but focuses on cross-cultural adaptations 
[32,43,44]. Therefore, a pretest cohort, a team comprised of members 
with differing expertise and three cognitive interviews supplied the 
know-how necessary to select the optimal translated version for this 
study. During this process, specifically the question-items A6 and B9, 
similarly to the Thai version, and some behavior question-items (C10, 
C14, and C18), similarly to the French and Malaysian versions, had to be 
culturally adapted for the Dutch version [21,26,27]. 

In the second phase, the accuracy of the Dutch SRBD scale was 
assessed. Cross-cultural validity was confirmed by a similar factor 
loading pattern as in the original study, with question-items clustering 
around factors described as “breathing,” “sleepiness,” “behavior,” and 
“other” (Table 4) [11]. Nearly all the question-items loaded significantly 
on a single factor and all the items were unipolar within the factors, 
which means the loadings are in the same direction, thus, enhancing the 
comprehensibility of the questionnaire. Only B6 “hard to wake up” 

loaded on two factors in different directions, which renders this single 
question-item difficult to interpret. The Dutch questions-items A32, B1, 
B7, and B9, unlike the FA of the original English question-items, grouped 
at the respective A and B distributions, which were initially allocated to 
the symptom complexes of snoring/breathing and sleepiness in the 
original scale development (Table 4) [11]. In addition, question-items 
A5, A6, and A7 did not load on the factor “breathing” as in the orig
inal study but, along with question-items B6 “hard to wake up” and B22 
“obesity,” clustered around the “other” factor. This difference in clus
tering might reflect the fact that the parents/caregivers of mostly 
healthy children in this study population may be less aware of breathing 
problems during sleep unless they are already familiar with other 
symptoms such as “obesity” and “hard to wake up,” which are often 
related to pediatric OSA [2]. Hence, the divergence in factor-loading of 
the breathing question-items may derive from the difference in popu
lation, given that the original study reported higher prevalence of 25 % 
of participants that had PSDB, whereas only 13.6 % of the children in 
our study setting scored positively for PSDB. The reported scores of our 
sample are thereby in correspondence with previously reported preva
lence of 11 % in general populations [5,45]. In fact, the Danish valida
tion in a similar oral health care setting, with a comparable prevalence 
of SDB scores of 10.3 %, also reported the highest percentage of “don’t 
know” for the breathing question-items in accordance with our findings 
[31] (Table 2). This interpretation of the differing results appears to be 
confirmed by one of the interviewed mothers, who stated that she did 
not know about her child’s breathing problems during sleep as she did 
not sleep next to her child and therefore would clearly respond with 
“don’t know” [32]. In addition, in contrast to the Chinese and French 
factor analyses, all the Dutch question-items related to behavior corre
lated well above 0.68, thereby supporting complete comparability with 
the English question-items in the inattention/hyperactivity symptom 
category [11,22,26]. 

The internal consistency (0.77) of the total Dutch SRBD scale was 
acceptable in accordance with the results of Chervin et al. and other 
translations (Table 5) [11,18,20–23,26–28]. The subscales ‘’snoring” 
and ‘’sleepiness’’ showed the lowest values at 0.66 and 0.49, respec
tively. These results were consistent with the Turkish and French vali
dations, which also considered a reduced number of four validated 
question-items from these subscales in their analyses, conforming to 
the original validation [11,20,26,39]. 

Test-retest reliability between two measurements of the total SRBD 
scale was good to excellent, with an ICC of 0.89, a CI of 0.82–0.93, and a 
Spearman’s correlation of 0.93, while the subscales ‘’snoring’’ and 
behavior’’ showed good reliability at more than 0.81, in accordance 
with the Thai and Brazilian versions [27,29]. The ICC of the subscale 
“sleepiness” was moderate in our study. The results from the Thai and 
Brazilian versions showed higher ICCs of 0.86 and 0.93, respectively, 
which might be due the inclusion of more question-items in the sleepi
ness subscale and a higher variance in the population, since not only the 
addition of items to the analysis, but also increased heterogeneity sup
port higher questionnaire reliability [39]. To further asses the reliability 
of the total SRBD scale, we calculated a SEM of 0.05. As the SEM is not 
intuitive to interpret in the case of questionnaires, we established a BA 
plot that showed a systematic error of − 0.002, which was insignificant 
consistent with the Thai validation [27]. The LoA between − 0.138 and 
0.135 indicates that 95 % of the measurement error will fall between 
these limits. The scores that fall outside these small limits, the SDC, 
could be useful for the interpretation of intra-individual change scores 
particularly in future research (Appendix C). 

It should be noted that the SRBD scale was originally developed 
within a heterogeneous population. Our sample consisted of mainly 
healthy children, representative of patients seeking primary oral health 
care. In fact, it could be characterized as typical for a general population. 
For instance, 98.1 % of the children enrolled in normal education and 
84.8 % were of normal weight, in close agreement with the nationally 
reported proportion of 87 % [46]. However, despite the characteristics 

Fig. 2. Fig. 2. A scree plot of the FA, with 22 components on the x-axis and 
their eigenvalues on the y-axis. 
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of this general population, the complete Dutch SRBD scale, with all 22 
question-items included, was sufficiently accurate. 

The SRBD scale is already a globally utilized, practical, and non- 
invasive tool, designed for use in clinical research, facilitating interna
tional comparisons of studies on PSDB [11]. The current validation has 
demonstrated that the measurement properties of the Dutch SRBD scale 
are sufficiently accurate for use in research in a general population, such 
as is typically seen in oral health care settings. Moreover, international 
guidelines recommend the SRBD scale to actuate initial suspicions of 
pediatric OSA in the clinic [1,4,6]. It would be valuable for oral health 
care providers to integrate the SRBD scale into their daily practice to 
screen their patients, especially when orofacial deformities associated 
with PSDB are noted [6–8,10,47]. Hence, the SRBD scale is a helpful first 
step to evaluate suspicions of OSA and provide support for a referral 
decision for further evaluation and definitive diagnosis [48]. A limita
tion of the validation of the present study, however, is that definitive 

Table 4 
Oblique rotated component matrix, promax FA. Loadings <0.35 were discarded as not meaningful. 

Table 5 
Internal consistency, ICC, SEM and Spearman’s correlation, of the Dutch PSQ/ 
SRBD scale.*p < 0.001.  

Dutch PSQ/ 
SRBD, and the 
3 subscales, 
snoring, 
sleepiness and 
behavior, 
number of 
question-items 

Chronbach’s 
Alpha n =
220 

ICC* 
[1,2] 
n =
60 

ICC 95 %, 
CI 

SEM 
n =
60 

Spearman’s 
correlation* 
n = 60 

consistency test-retest 

D-PSQ/SRBD 
[22] 

0.77 0.89 0.82–0.93 0.05 0.93 

Snoring [4] 0.66 0.81 0.70-0.88 0.04 0.78 
Sleepiness [4] 0.49 0.67 0.50-0.79 0.07 0.63 
Behavior [6] 0.83 0.87 0.78-0.92 0.05 0.89  
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diagnosis can only be verified by a PSG. Consequently, we could not 
asses the criterion validity with regard to sensitivity and sensitivity. 
Future studies should therefore further explore the criterion validity 
verified against the PSG, preferably in a more heterogeneous popula
tion, to compare the Dutch SRBD scale against the PSG as the reference 
standard. 

5. Conclusions 

After translation and cultural adaptation from the original SRBD 
scale of the PSQ, the Dutch scale was found to be both valid and reliable 
in a general population setting for the screening of PSDB. 
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[20] Yüksel H, Söğüt A, Yılmaz O, Kutluay E. Reliability and validity of the Turkish 
version of the pediatric sleep questionnaire: a tool for prediction of sleep related 
breathing disorder. Tuberk Toraks 2011;59(3):236–41. 

[21] Hasniah AL, Jamalludin AR, Norrashidah AW, Norzila MZ, Asiah K, Anida AR, 
et al. Cross-cultural adaptation and reliability of pediatric sleep questionnaire in 
assessment of sleep-disordered breathing in the Malay speaking population. World 
J Pediatr 2012 Feb;8(1):38–42. https://doi.org/10.1007/s12519-011-0279-3. 
Retrieved from. 

[22] Wang CH, Yang CM, Huang YS. The validation and reliability of Chinese version of 
the Pediatric Sleep Questionnaire for patients with sleep breathing problem. 
Taiwan J Psychiatry 2012 Sep 1;26(3):177–86. 

[23] Certal V, de Lima FF, Winck JC, Azevedo I, Costa-Pereira A. Translation and cross- 
cultural adaptation of the pediatric sleep questionnaire into Portuguese language. 
Int J Pediatr Otorhinolaryngol 2015 Feb;79(2):175–8. https://doi.org/10.1016/j. 
ijporl.2014.12.002. Retrieved from. 

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

[25] Gupta R, Ali R, Verma S, Joshi K, Dhyani M, Bhasin K, et al. Study of sleep 
disorders among young children using Hindi translated and validated version of 
Pediatric Sleep Questionnaire. J Neurosci Rural Pract 2017 Apr-Jun;8(2):165–9. 
https://doi.org/10.4103/jnrp.jnrp_428_16. Retrieved from. 

[26] Jordan L, Beydon N, Razanamihaja N, Garrec P, Carra MC, Fournier BP, et al. 
Translation and cross-cultural validation of the French version of the sleep-related 
breathing disorder scale of the pediatric sleep questionnaire. Sleep Med 2019 Jun; 
58:123–9. https://doi.org/10.1016/j.sleep.2019.02.021. Retrieved from. 

[27] Longlalerng K, Sonsuwan N, Uthaikhup S, Kumsaiyai W, Sitilertpisan P, 
Traisathit P, et al. Translation, cross-cultural adaptation and psychometric 
properties of the Sleep-Related Breathing Disordered-Pediatric Sleep Questionnaire 
for obese Thai children with obstructive sleep apnea. Sleep Med 2019 Jan;53: 
45–50. https://doi.org/10.1016/j.sleep.2018.08.033. Retrieved from. 

[28] Shteinberg YH, Eisenbach N, Sela E, Gruber M, Ronen O. Translation and cultural 
adaptation of the Hebrew version of the Pediatric Sleep Questionnaire: a 

prospective, non-randomized control trial. Sleep Breath 2021 Mar;25(1):399–410. 
https://doi.org/10.1007/s11325-020-02073-6. Retrieved from. 

[29] Martins CAN, Deus MM, Abile IC, Garcia DM, Anselmo-Lima WT, Miura CS, et al. 
Translation and cross-cultural adaptation of the pediatric sleep questionnaire 
(PSQ*) into Brazilian Portuguese. Braz J Otorhinolaryngol 2022 ;(Suppl 1):S63–9. 
https://doi.org/10.1016/j.bjorl.2021.03.009. Retrieved from. 

[30] Almutairi N, Alshareef W, Alhajress R, Almakoshi L, Zakzouk A, Aljasser A, et al. 
Translation and validation of the Arabic version of the sleep-related breathing 
disorder scale of the pediatric sleep questionnaire (PSQ-SRBD). Am J Otolaryngol 
2023 May-Jun;44(3):103805. https://doi.org/10.1016/j.amjoto.2023.103805. 
Retrieved from. 

[31] Niu X, Yung AKC, Strickertsson TIB, Stoustrup P, Cornelis MA, Cattaneo PM. 
Translation and cross-cultural adaptation of the sleep-related breathing disorder 
scale of the Pediatric Sleep Questionnaire into Danish language. Acta Odontol 
Scand 2022 Aug;80(6):411–8. https://doi.org/10.1080/00016357.2021.2023755. 
Retrieved from. 

[32] Institute for Social Research, University of Michigan. Cross-cultural survey 
guidelines [Internet], https://ccsg.isr.umich.edu. [Accessed 22 January 2024]. 

[33] Mokkink LB, Prinsen CAC, Patrick DL, et al. COSMIN Study Design checklist for 
Patient-reported outcome measurement instruments [Internet], https://www.co 
smin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf. 
[Accessed 22 January 2024]. 

[34] European Social Survey. Translation Assessment [Internet]. [ Accessed January 22, 
2024]. Retrieved from: https://www.europeansocialsurvey.org/methodology/ess 
-methodology/translation/translation-assessment. 

[35] Miller K. Conducting cognitive interviewing studies to examine survey question 
comparability. In: Johnson TP, Pennell BE, Stoop IAL, Dorer B, editors. Advances in 
comparative survey methods: multinational, multiregional, and multicultural 
contexts (3MC). New Jersey: Wiley; 2018. p. 203–26. https://doi.org/10.1002/ 
9781118884997.ch10. Retrieved from. 

[36] The Dutch Association for Pediatrics (NVK). Obesity guidelines for pediatricians 
[Internet], https://www.nvk.nl/themas/kwaliteit/richtlijnen/richtlijn? 
componentid=7864323. [Accessed 22 January 2024]. 

[37] Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The 
COSMIN study reached international consensus on taxonomy, terminology, and 
definitions of measurement properties for health-related patient-reported 
outcomes. J Clin Epidemiol 2010 Jul;63(7):737–45. https://doi.org/10.1016/j. 
jclinepi.2010.02.006. Retrieved from. 

[38] Norman GR, Streiner DL. Biostatistics: the bare essentials. fourth ed. Connecticut: 
PMPH USA (BC Decker; 2014. 

[39] De Vet HC, Terwee CB, Mokkink LB, Knol DL. Measurement in medicine: a 
practical guide. Cambridge: Cambridge University Press; 2011. 

[40] Streiner DL, Norman GR, Cairney J. Health measurement scales: a practical guide 
to their development and use. fifth ed. Oxford: Oxford University Press; 2015. 

[41] Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation 
coefficients for reliability research. J Chiropr Med 2016 Jun;15(2):155–63. https:// 
doi.org/10.1016/j.jcm.2016.02.012. Retrieved from. 

[42] Giraudeau B, Mary JY. Planning a reproducibility study: how many subjects and 
how many replicates per subject for an expected width of the 95 per cent 
confidence interval of the intraclass correlation coefficient. Stat Med 2001 Nov 15; 
20(21):3205–14. https://doi.org/10.1002/sim.935. Retrieved from. 

[43] Swaine-Verdier A, Doward LC, Hagell P, Thorsen H, McKenna SP. Adapting quality 
of life instruments. Value Health 2004 Sep-Oct;7(Suppl 1):S27–30. https://doi.org/ 
10.1111/j.1524-4733.2004.7s107.x. Retrieved from. 

[44] Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of 
cross-cultural adaptation of self-report measures. Spine 2000 Dec 15;25(24): 
3186–91. https://doi.org/10.1097/00007632-200012150-00014. Retrieved from. 

[45] Archbold KH, Pituch KJ, Panahi P, Chervin RD. Symptoms of sleep disturbances 
among children at two general pediatric clinics. J Pediatr 2002 Jan;140(1):97–102. 
https://doi.org/10.1067/mpd.2002.119990. Retrieved from. 

[46] VZinfo. Overweight|age and gender|young people [Internet], https://www.vzinfo. 
nl/overgewicht/leeftijd-en-geslacht/jongeren. [Accessed 22 January 2024]. 

[47] Stauffer J, Okuji D, Lichty GC, Bhattacharjee R, Whyte F, Miller D, et al. A review 
of pediatric obstructive sleep apnea and the role of the dentist. J Dent Sleep Med 
2018;5(4):111–30. https://doi.org/10.15331/jdsm.7046. Retrieved from. 

[48] Bossuyt PM, Irwig L, Craig J, Glasziou P. Comparative accuracy: assessing new tests 
against existing diagnostic pathways. BMJ 2006 May 6;332(7549):1089–92. 
https://doi.org/10.1136/bmj.332.7549.1089. Retrieved from. 

B.E. Becking et al.                                                                                                                                                                                                                              

https://doi.org/10.1542/peds.109.4.e69
https://doi.org/10.1542/peds.109.4.e69
https://doi.org/10.1001/archotol.133.3.216
https://doi.org/10.1001/archotol.133.3.216
https://doi.org/10.14219/jada.2013.26
https://doi.org/10.1016/j.smrv.2020.101355
https://doi.org/10.1016/j.smrv.2021.101464
https://umich.flintbox.com/technologies/99aff626-f4d9-4529-aa3a-a509ed8ec905
https://umich.flintbox.com/technologies/99aff626-f4d9-4529-aa3a-a509ed8ec905
https://doi.org/10.1157/13098928
https://doi.org/10.1080/15402002.2010.487460
https://doi.org/10.1080/15402002.2010.487460
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref20
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref20
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref20
https://doi.org/10.1007/s12519-011-0279-3
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref22
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref22
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref22
https://doi.org/10.1016/j.ijporl.2014.12.002
https://doi.org/10.1016/j.ijporl.2014.12.002
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref24
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref24
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref24
https://doi.org/10.4103/jnrp.jnrp_428_16
https://doi.org/10.1016/j.sleep.2019.02.021
https://doi.org/10.1016/j.sleep.2018.08.033
https://doi.org/10.1007/s11325-020-02073-6
https://doi.org/10.1016/j.bjorl.2021.03.009
https://doi.org/10.1016/j.amjoto.2023.103805
https://doi.org/10.1080/00016357.2021.2023755
https://ccsg.isr.umich.edu
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www.europeansocialsurvey.org/methodology/ess-methodology/translation/translation-assessment
https://www.europeansocialsurvey.org/methodology/ess-methodology/translation/translation-assessment
https://doi.org/10.1002/9781118884997.ch10
https://doi.org/10.1002/9781118884997.ch10
https://www.nvk.nl/themas/kwaliteit/richtlijnen/richtlijn?componentid=7864323
https://www.nvk.nl/themas/kwaliteit/richtlijnen/richtlijn?componentid=7864323
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1016/j.jclinepi.2010.02.006
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref38
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref38
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref39
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref39
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref40
http://refhub.elsevier.com/S1389-9457(24)00162-X/sref40
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1002/sim.935
https://doi.org/10.1111/j.1524-4733.2004.7s107.x
https://doi.org/10.1111/j.1524-4733.2004.7s107.x
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1067/mpd.2002.119990
https://www.vzinfo.nl/overgewicht/leeftijd-en-geslacht/jongeren
https://www.vzinfo.nl/overgewicht/leeftijd-en-geslacht/jongeren
https://doi.org/10.15331/jdsm.7046
https://doi.org/10.1136/bmj.332.7549.1089

	Cross-cultural validity of the Dutch sleep-related breathing disorder scale of the Pediatric Sleep Questionnaire in a gener ...
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 The sleep-related breathing disorder scale of the pediatric sleep questionnaire
	2.3 First phase: Translation and cultural adaptation
	2.4 Second phase: Cross-cultural validity and reliability of the Dutch sleep-related breathing disorder scale
	2.4.1 Sampling
	2.4.2 Cross-cultural validity


	3 Results
	3.1 First phase: Translation and cultural adaptation
	3.2 Second phase: sampling
	3.3 Cross-cultural validity
	3.4 Reliability

	4 Discussion
	5 Conclusions
	Sources of funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


