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were compared to assess the external validity.

(effect size > 0.8 for all).

Nasal Quality of Life Survey

Background: This study aimed to validate the translation of the Sinus and Nasal Quality of Life Survey (SN-5) into
Arabic (SN-5a) in pediatric chronic rhinosinusitis (CRS) patients. A prospective cohort randomized controlled study
was conducted on 129 children with CRS and 100 age- and sex-matched healthy children. The questionnaire was
translated into the Arabic language with cross-cultural adaptation. Caregivers answered the questionnaire during

their first visits and after 1 week; to assess test—retest reliability and after 2 weeks of medical treatment to test the
questionnaire’s ability to detect changes in patients’ symptoms. The responses of the patients and control groups

Results: The SN-5a showed internal consistency and reliability, with Cronbach'’s alpha value being 0.69. ltem—item
and item—total correlation analysis showed adequate construct validity with a highly significant negative correlation
between the SN-5 questionnaire items and visual analog scale (VAS) (p < 0.001). There were highly significant
positive correlations between items of the questionnaire in the 1st and 2nd visits at 1 week (p < 0.001). A highly
significant difference between the case and control groups had been shown for all SN-5a items (p < 0.001). Two
weeks after treatment, there were large changes in all the questionnaire items between the first and last visits

Conclusion: The translated SN-5a exhibited adequate construct validity, internal consistency, test-retest reliability,
and external validity with quite enough ability to assess the longitudinal changes of the disease.
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Background

Rhinosinusitis is common in the pediatric age group, the
acute form of the disease can affect 7-12% of children
[1], while chronic rhinosinusitis CRS had a prevalence
between 1.5 and 2.1% [2, 3]. According to the recent
European Position Paper on Rhinosinusitis and Nasal
Polyps 2020 (EPOS) [4], CRS’s cardinal symptoms
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include nasal congestion, facial pain, nasal obstruction,
anterior or posterior nasal discharge, and smell disorder.
In addition to nasal symptoms, both acute and chronic
pediatric rhinosinusitis have significant impacts on the
quality of life (QoL) of children, manifested mainly as
body aches and restriction of school and social activities
[1]. One of the important treatment goals is to improve
QoL in such children by applying QoL questionnaires to
treated children. The QoL questionnaires help measure
clinical presentation changes over time with a certain
treatment line to assess this treatment’s efficacy and the
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possible need for a different treatment line [5]. Several
questionnaires were developed to measure the overall
quality of life in pediatric patients, such as the Auto-
questionnaire de Qualité de Vie Enfant Imagé (AUQEI)
[6]. However, these questionnaires are generalized and
do not allow assessment of a specific disease entity.
While QoL questionnaires for adult CRS have limited
standardization due to various QoL assessment tools,
QoL questionnaires for pediatric CRS are limited and
scarce. Up to the present time, the only validated
pediatric CRS outcome tool is the SN-5. A published
study in 2003 succeeded in attaining validation, test—re-
test reliability, construct validity, and internal
consistency of SN-5 [7]. Since its validation, this ques-
tionnaire has been used in different studies related to
pediatric CRS (e.g., epidemiological analysis [8], medical
management using nasal saline irrigation [9], and surgi-
cal treatment using balloon catheter sinuplasty [10], ade-
noidectomy [10], and endoscopic sinus surgery [11, 12]).
According to a recent systematic review, limited ten
publications provided assessment of interventions in
pediatric CRS using SN-5 QoL questionnaires [13].
Translation and validation of SN-5 can allow more and
widespread use of such a short, straightforward, and eas-
ily administered QoL questionnaire in pediatric rhinosi-
nusitis studies. To the best of our knowledge, translation
of SN-5 into Arabic and its validation was not done be-
fore. The present study aimed to validate the translation
with a cross-cultural adaptation of the Sinus and Nasal
Quality of Life Survey (SN-5) into Arabic (SN-5a) in
CRS pediatric patients.

Methods

This prospective cohort randomized, controlled study
was conducted at an otorhinolaryngology center during
the period from March 2020 to December 2020 on 129
children. The parents of children who met the following
inclusion criteria were asked to participate in the study:
(a) a child age was 2-12 years, (b) children had chronic
rhinosinusitis according to EPOS 2020 [4] (e.g., two CRS
symptoms including nasal obstruction and/or discolored
discharge+ facial pain/pressure+ reduction or loss of
smell, for more than 12 weeks. Children with the follow-
ing diseases were excluded: a delay in developmental
milestones, cognitive impairment, and any genetic disor-
ders. Also, children with other otorhinolaryngology dis-
eases were excluded (e.g., obstructive sleep apnea
syndrome (OSAS), primary ciliary dyskinesia, cystic fi-
brosis, paranasal sinus fungal diseases, nasal granulomas,
and sinonasal tumors).

Ethical approval
Approval was obtained from Institutional Review Boards
(IRB) of the Menoufia Faculty of Medicine under the
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number 3-2020 ENT, and following the Declaration of
Helsinki. After an explanation of all aspects of the study
and giving the right to withdraw at any time, written
consent was taken from all the children’s legal
guardians.

Sample size

A sample size of 123 subjects was required to perceive a
population correlation as small as 0.30 and estimate
test—retest reliability within 0.05 [14]. Accounting for a
dropout of 10% sample size had been increased to 137
participants. One hundred and thirty-five participants
agreed to participate, giving a response rate of 98.5%,
out of which, 129 patients completed the study fulfilling
the three visits of the study.

Control group

The study included 100 age- and sex-matched normal
subjects not diagnosed as having chronic rhinosinusitis
and recruited from the Otorhinolaryngology depart-
ment’s outpatient clinic.

Questionnaire

The SN-5 questionnaire (Fig. 1) consists of a group of
five questions that the parents of the children should an-
swer. Each question is scored on a seven-point scale
intended to quantify the frequency of symptoms over
the previous month. The questionnaire assesses nasal
obstruction symptoms, sinus infection, allergy symp-
toms, restrictions of activity, and emotional distress. A
visual analog scale (VAS) from 0 to 10 was used to
measure the overall quality of life [7].

Cross-cultural adaptation

The cross-cultural adaptation process followed the
guidelines proposed by Guillemin et al. [15] and Ruperto
et al. [16], which comprised six stages: (a) Stage I: initial
translation into the Arabic language by two independent
translators with Arabic being their native language (One
of them was briefed about the aim and concepts of the
questionnaire and had a clinical background.); (b) Stage
II: blended translations by integrating the two transla-
tions (conducted by the two translators) into one com-
mon translation, with a written report documenting this
process; (c) Stage III: back translation of the Arabic for-
mat back into English by two translators who were nei-
ther aware nor informed of the questionnaire’s concepts
and without a medical background; (d) Stage IV: expert
committee including methodologists, Otorhinolaryngol-
ogists, language professionals, and the translators (for-
ward and back translators), integrated all the versions of
the questionnaire and developed the prefinal version of
the questionnaire for field testing; (e) Stage V: an ap-
praisal of the Arabic forms and back translations; (f)
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Instructions: Please help us understand the impact of sinus and/or nasal problems on your child’s quality
of life by checking one box [x] for each guestion below. Thank you.

Sinus INFECTION: Nasal discharge, bad breath, daytime cough, post-nasal drip, headache, facial pain or
head banging. How often a problem for your child during the past 4 weeks?

[ 1 None of the time [ ] Hardly any time at ali [ ] Agocd partof the ime
[ ] Asmall part of the time [ ] Mostof the time
[ ] Some of the time [ ] Alofthe time

NasaL OBSTRUCTION: Stuffy or blocked nose, nasal congestion, reduced sense of smell, trouble breathing
with mouth closed. How often a problem for your child during the past 4 weeks?

[ ] Hardly any time at all [ ] Agocd partof the time
[ ] Asmall part of the time [ ] Mostof the ime
[ ] Some of the time [ ] Alofthe ime

[ ] None of the time

ALLERGY SYMPTOMS: Sneezing, itchy nose/eyes, need to rub nose/eyes, or watery eyes. How often a
problem for your child during the past 4 weeks?

[ ) Hardly any lime at ali
[ ) Asmall part of the time
[ 1 Some of the time

[ ] None of the time [ ) Ageood partof the time
[ ] Mostof the time

[ ] Allofthe ime

EnOTIONAL DISTRESS: Irritable, frusirated, sad, restless, or trouble sleeping. How often a problem for your
child during the past 4 weeks because of nese or sinus illness?
[ ] Hardly any time at all

[ 1 Asmall part of the time
[ ] Some of the time

[ ] None of the time [ 1 Agood part of the ime
[ ] Mostof the time

[ ] Allofthetime

ACTIVITY LIMITATIONS: Missed school/daycare, lost ime with family/friends, unable to do projects. How
often a problem for your child during the past 4 weeks because of nose or sinus iliness?

[ ] Hardly any timo at all [ ] Agood part of the time

{ ] Asmall part of the time [ ) Mostof the time
{ ] Some of the time [ ) Alofthetime

[ ] None cf the time

OVERALL, HOW WOULD YOU RATE YOUR CHILD'S QUALITY OF LIFE AS A RESULT OF NOSE OR SINUS PROBLEMS?

(Circle one number)
5 0 0 O O O
L i ! { | A | | | | J
0 1 2 3 4 5 6 7 8 9 10
Worse Possible Hall-way Between Bost Possible
Quality-of-Life Worst and Bost Quatty-of-Life

Fig. 1 The English version of “The Sinus and Nasal Quality of Life Survey” (SN-5)
A

Stage VI: development of the SN-5a final questionnaire.
The final Arabic version was used in a pilot study on ten
patients to assess its clarity. The legal guardians of eli-
gible participants answered the Arabic SN-5 question-
naire during their clinical visits, and after 1 week to
assess test—retest reliability. Patients received medical
treatment, including nasal saline lavage and oral antibi-
otics (amoxicillin/clavulanic acid) for 14 days. SN-5 was
readministered after 2 weeks of treatment to test the
questionnaire’s ability to detect changes in patients’
symptoms over time or after treatment.

Statistical analysis

Results were statistically evaluated by SPSS version 22
(SPSS Inc., Chicago, IL, USA). Internal consistency reli-
ability was assessed by calculating Cronbach’s alpha and
inter-item and item—total correlations and was satisfac-
tory if > 0.70. Test—retest reliability of the SN-5a ques-
tionnaire was evaluated using Spearman’s correlation

coefficient, correlating responses to the initial question-
naire with the questionnaire’s responses after 1 week to
detect patients who did not exhibit any change in the
questionnaire response. The effect size was calculated
for alteration levels using the standardized response
mean (SRM) by dividing the mean SN-5a change score
by its standard deviation. SRM of about 0.20 is taken as
a small change, SRM of 0.50 ( moderate change) and
SRM of at least 0.80 (large change). A p value < 0.05 was
considered significant, and a p value < 0.001 was consid-
ered highly significant.

Results

The current study included 135 children, out of which,
129 children completed the study in all three visits.
These 129 patients included 74 males (57.3%) and 55 fe-
males (42.7 %); their mean age of the study group was
6.8 years = 2.10. The control group included 100 chil-
dren distributed as 68 males (68%) and 32 females (32
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Table 1 Age and sex of the studied groups
Patients Controls Testof sig p
(n=129) (n = 100) value
No. Percent No. Percent
Sex
Male 74 573 68 68 ¥ =2704 0.1
Female 55 427 32 32

Age (years)

Mean £ SD 6.8 = 2.10 7.19 £ 1.57 t=-1561 0.12

%) with a mean age of 7.19 years + 1.57. There was a
non-significant difference between the two groups con-
cerning age and sex (p = 0.12 and 0.1, respectively)
(Table 1). The questionnaire showed that all items
shared quite enough internal consistency and exhibited
good reliability, with Cronbach’s alpha value being 0.69.
Item—item and item-—total correlation assessment dis-
played adequate construct validity with a highly signifi-
cant negative correlation between items of the SN-5a
questionnaire and VAS (r for total score = — 0.846, p <
0.001) (Table 2). Regarding test—retest reliability, there
was a highly significant positive correlation between
items of the SN-5a questionnaire in the 1st and 2nd
visits at 1 week (p < 0.001) (Table 3). Regarding the ex-
ternal validity, there was a significant difference be-
tween the case and control groups regarding all items
of the SN5a questionnaire (p < 0.001) (Table 4). Re-
garding sensitivity to longitudinal change, there was a
large change in all the questionnaire items between the
first and last visits at 2 weeks after treatment (effect
size > 0.8) (Table 5).

Discussion

The development of a tool to measure pediatric pa-
tients’ quality of life represents a major challenge to
physicians due to the target population’s unique char-
acter. Children cannot properly express their wellbeing
and find themselves depending on their caregivers and
their perception about children’s quality of life. The
caregivers’ concepts and attitudes may bias such
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Table 3 Test-retest reliability of the SN-5 questionnaire at the
1st and 2nd visits

SN-5 Patients (N = 129) Spearman’s  p value
1st visit 2nd visit correlation
Mean + SD Mean £ SD
Q1 312+137 318+132 0977 < 0.00001**
M (IQR) 3(2-4) 3(2-4)
Q2 371+130 373+126 0991 < 0.00001**
M(IQR) 4(3-5) 4(3-5)
Q3 334+109 336+107 0986 < 0.00001**
M(QR) 3(3-4) 3(3-4)
Q4 276 +117 278+ 115 0.994 < 0.00001**
M(IQR) 3(2-3) 3(2-3)
Q5 217+099 223+098 0971 < 0.00001**
M(IQR) 2(1-3) 2(1-3)
Total score 151 +397 1528 +385 0.990 < 0.00001**
M(IQR) 15(12-18) 15(13-18)
VAS 538+132 546+128 0979 < 0.00001**
M(IQR) 5(5-6) 5(5-6)

** Highly significant, M median, /QR interquartile range

perception. This bias poses the need for a quality of life
questionnaire with comprehensible questions without
confusion in intelligibility [17].

An ideal health-related quality of life questionnaire
should be comprehensive and easily intelligible with easy
administration. It should be able to measure changes in
the clinical picture over time or with treatment. The
questionnaire results should be stable without significant
change on readministration, which is known as a test to
test reliability. The questionnaire items should measure
various aspects of the same health disorder, known as
internal consistency. However, construct validity remains
a major requirement in any survey for quality of life
measurement, which means the survey’s ability to meas-
ure what it is intended to measure [18].

The present Arabic validation SN-5a allowed easy, dir-
ect measurement of QoL changes and assessment of im-
provement in CRS after medical treatment. In a recent
systematic review [13], although there were an overall
scarcity of data using QoL questionnaire for assessment
of treatments in pediatric CRS, SN-5 provided an

Table 2 Construct validity and internal consistency of the SN-5 questionnaire

SN-5 Spearman'’s correlations between the SN-5 question-
questionnaire naire and VAS score

Internal consistency of SN-5 questionnaire

R p value Corrected item-total correlation Cronbach’s alpha if item deleted
Q1 - 0633 < 0.0071** 0.556 0.585
Q2 - 0441 < 0.001%* 0.161 0.763
Q3 - 0327 < 0.0071** 0.248 0.713
Q4 - 0722 < 0.0071** 0.698 0.523
Q5 - 0.731 < 0.0071** 0.683 0.554
Total score - 0.846 < 0.001* Cronbach’s alpha 0.69
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Table 4 Comparison between controls and patients regarding
SN-5 questionnaire

SN-5 Groups Mann- p value
Patients (129) Controls (100) Whitney
Mean + SD Mean = SD
Q1 312+ 137 057+ 05 12.168 < 0.00001**
M(IQR) 3(2-4) 10-1)
Q2 371 +130 066 + 0.62 12.253 < 0.00001**
M(IQR) 4(3-5) 1(0-1)
Q3 334 +1.09 043+ 05 12.841 < 0.00001**
M(IQR) 3(3-4) 0(0-1)
Q4 276 +1.17 043+ 05 12.106 < 0.00001**
M(IQR) 3(2-3) 0(0-1)
Q5 217 £ 099 1.07 + 046 8.038 < 0.00001**
M(IQR) 2(1-3) 1(1-1)
Total score 15.1 + 397 316 £1.31 12971 < 0.00001**
M(IQR) 15(12-18) 3(2-4)
VAS 538+ 132 8.71 £ 0.701 — 12.75434. < 0.00001**
M(IQR) 5(5-6) 9(8-9)

** Highly significant, M median, /QR interquartile range

independent measurement of CRS QoL changes in chil-
dren with quantitative assessment of improvement.

In the current study, all items of the SN5 question-
naire shared quite enough in the internal consistency of
the questionnaire with fair Arabic translation reliability
(Cronbach’s alpha 0.69). Kay and Rosenfeld [7], in their
development of the SN5 questionnaire, deleted the
medication use because of low Cronbach’s alpha (0.56)
and an undesirable item-total correlation less than
(0.20) in comparison with the other 5 QoL questionnaire
items. Therefore, the survey was given a new name, SN-
5. Calvo-Henriquez et al. [19], in their cross-cultural
adaptation to Spanish, found that the internal
consistency of the Sp—SN-5 (evaluated with Cronbach’s

Table 5 Sensitivity to longitudinal change of the SN-5
questionnaire in the 1st and last visits

SN-5 Patients (N = 129) Change Effect
st visit Last visit size
Mean + SD Mean + SD

Q1 312+ 137 205+ 1.36 1.06 £1.02 1.04

M(QR) 3(2-4) 2(1-3) 1(0-2)

Q2 371 £1.30 219 £ 1.1 153 +£122 1.25

M(IQR) 4(3-5) 2(1-3) 2(0-2)

Q3 334+ 1.09 211+ 14 123 +£1.11 1.11

M(IQR) 3(3-4) 2(1-3) 1(0-2)

Q4 276 £1.17 158 £1.18 118+ 1.1 1.06

M(IQR) 3(2-3) 101-2) 1(0-2)

Q5 217 £ 099 1.2 + 079 097 + 096 1.01

M(IQR) 2(1-3) 100-1) 1(0-2)

Total score 151 £ 397 913 +46 597 + 459 13

M(IQR) 15(12-18) 8(5-13) 8(0-10)

M median, IQR interquartile range
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a) was high (0.87) for the five main domains of the ques-
tionnaire. Also, the internal consistency was still over
0.83 after removing each element of the test. Uchoa
et al. [17], in their cross-cultural adaptation to Brazilian
Portuguese, found the internal consistency of the SN-5p
as 0.73.

In the current study, there was a highly significant
negative correlation between items of the SN-5 ques-
tions and VAS. Also in cross-cultural adaptation to
Spanish [19], the authors found a strong negative correl-
ation between the total result of the SN-5 items and the
VAS in the general sample. Similarly, a significant cor-
relation existed between SN-5p and the VAS in cross-
cultural adaptation to Brazilian Portuguese [17].

Regarding test—retest reliability in the present study,
there was a highly significant positive correlation be-
tween items of the SN-5 questions in the 1st and 2nd
visits at 1 week. Kay and Rosenfeld [7] identified that
test—retest reliability for each individual item was fair to
good. The overall questionnaire score had good test-re-
test reliability (correlations > 0.70). In cross-cultural
adaptation to Spanish [19], the study authors revealed a
very high test—retest reliability with the intraclass correl-
ation coefficient (ICC) of 0.94 for test—retest measure-
ments. In cross-cultural adaptation to Brazilian [17], the
investigators found the test-retest reproducibility 7 days
after the primary interview as adequate (r = 0.957).

In the existing study, there was a highly significant dif-
ference between case and control groups regarding all
items of the SN5a questionnaire. The Spanish authors in
their cross-cultural adaptation to their language [19]
found significant differences between the means in cases
and controls in all the items of the test. The discriminant
validity was statistically significant in the Brazilian Portu-
guese translation when assessing the difference in SN-5
scores between the studied and the control groups [17].

In the current study, there was a large change in all the
questionnaire items between the first and last visit (4
weeks after treatment). The first authors to validate SN5
[7] reported that this questionnaire had outstanding sensi-
tivity to alteration compared with other outcome mea-
sures. Change scores for the present questionnaire
exhibited big changes relative to baseline with a large ef-
fect size. They found that the “sinus infection” and “nasal
obstruction” questions were most sensitive to change, but
all items had at least a small effect size. In Brazilian cul-
tural adaptation [17], the authors found a significant im-
provement in all symptoms after receiving the planned
medications with major changes in questionnaire scores
between the first visit and 1 month visit which indicates
that the SN-5 could quantify the clinical improvement.

The strengths of this study are that it is the first study to
translate the SN5 questionnaire into Arabic, providing a
tool to measure the magnitude of the problem of pediatric
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chronic rhinosinusitis and its impact on the quality of life
of children in Arabic countries, which are known to have
variable socioeconomic levels and health care levels. Such
a tool will allow its future use in different studies about
pediatric CRS in these countries concerning the epidemi-
ology and effect of treatment approaches.

Conclusion

The SN-5 was effectively translated and cross-culturally
adapted into the Arabic language, and the translated
Arabic version showed adequate construct validity, in-
ternal consistency, test—retest reliability, external validity
with quite enough ability to assess longitudinal change.
The questionnaire effectively assessed the chronic rhinosi-
nusitis patients’ quality of life and can be used for this aim
both in the clinical situations and in related research.
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