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Background: Sleep-Disordered Breathing (SDB) in children affects craniofacial growth, behavior, and general health but remains
underdiagnosed. The FAirEST-15 (Functional Airway Evaluation Screening Tool) includes 15 observable features to help clinicians
identify SDB risk. However, the tool lacks a domain-wise structure and risk stratification system, limiting its broader application. Aim:
To develop a domain-level classification system for the FAirEST-15 tool through expert consensus and evaluate its content validity and
inter-rater agreement.

Methods: A cross-sectional methodological study was conducted involving nine subject-matter experts—three each from pediatric
dentistry, orthodontics, and pediatric ENT. Experts independently reviewed and assigned each FAIrEST-15 item to a relevant domain.
A modified Delphi method was used to reach consensus, resulting in a seven-domain classification: Craniofacial Morphology, Orofacial
Functional Profile, Orofacial Muscle Tone/Function, Oropharyngeal Airway Evaluation, Transverse Skeletal Development, Sleep
Behavior, and Nasal/Respiratory Function. Validity was assessed using Item level Content Validity Index (I-CVI), Content Validity
Ratio (CVR), and Inter-Rater Agreement (IRA).

Results: Nine of the 15 items achieved perfect I-CVI (1.00), CVR (1.00), and IRA (>0.89). Most other items showed acceptable
agreement (I-CVI and CVR >0.78; IRA >0.75). Only one item—Maxillary Intercanine Distance—showed lower indices, suggesting the
need for future re-evaluation.

Conclusions: This study presents a validated domain-wise classification for FAIrEST-15, enhancing its clinical interpretability and
supporting its integration into structured pediatric SDB screening. The findings enable more targeted assessment and facilitate
interdisciplinary collaboration in early identification and management
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INTRODUCTION

Sleep-disordered breathing (SDB) in children is a
prevalent yet underdiagnosed condition, with potential
effects on craniofacial growth, behavior, learning, and
systemic health.!" It encompasses a spectrum ranging from
primary snoring to obstructive sleep apnea (OSA).* Early
identification and intervention are essential, particularly in
pediatric populations where symptoms may be subtle and
misattributed.’

Dental professionals and ear, nose, and throat (ENT)
specialists are increasingly recognized as frontline
screeners for pediatric SDB because of their routine contact
with children and the visibility of associated clinical
features during examinations.®®In this context, tools such
as the FAirEST-15 (Functional Airway Evaluation
Screening Tool) have been developed to guide structured
clinical assessment. This tool consists of 15 observable
features spanning ENT, dental, myofunctional, and skeletal
domains that may signal a risk of SDB.’

Despite its comprehensiveness, the FAirEST-15
currently lacks an organized domain-level classification of
its 15 items. Unlike its condensed counterpart, FAirEST-6,
which selects six key indicators and provides risk

categorization based on a simple count of positive signs,
the FAIirEST- 15 does not group features into validated
domains, limiting its interpretability and potential for
advanced data analysis.” Furthermore, no standard risk
stratification model exists for the FAIrEST-15, creating a
barrier for its broader application in clinical research and
community screening.

Domain-level classification offers several advantages:
it enables thematic grouping of symptoms, enhances
clinical utility, and supports integration with other
validated tools. Grouping clinical features into logically
and clinically coherent domains also facilitates future
development of simplified versions, composite scoring
systems, and targeted interventions.!!" However, such
classification must be grounded in expert consensus and
validated for content relevance and inter- rater agreement.'?

This study was undertaken to create a domain-level
classification system for the FAirEST-15 items through
expert consensus from three specialties—pediatric
dentistry, orthodontics, and pediatric ENT—and to
evaluate the content validity of these domain assignments
using standard indices such as the content validity index
(CVID), content validity ratio (CVR), and interrater
agreement (IRA).
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The results of this study will enhance the
interpretability of the FAirEST-15, facilitate its integration
with other pediatric sleep screening tools, and provide a
foundation for developing a domainwise scoring and risk
classification system. Ultimately, this work aims to support
more structured, evidence-based community screening and
interdisciplinary collaboration in managing pediatric sleep-
disordered breathing.

METHODS
Study Settings and Design

This study was a cross-sectional methodological
research project conducted in a multidisciplinary academic
environment, involving experts from the departments of
Pediatric = Dentistry, Orthodontics, and Pediatric
Otorhinolaryngology. The primary objective was to
establish an expert-derived domain classification for the
FAirEST-15 clinical screening tool and assess the content
validity and interrater reliability of the domain
assignments. The study spanned 3 months and followed a
structured, phased approach incorporating expert
consensus and statistical validation techniques.

Participants

A total of nine subject matter experts were purposively
selected to participate in the study. These individuals were
selected in line with published guidance that panels of 6 to
10 experts are sufficient to facilitate both diversity of
judgment and methodological rigor in tool validation.'3-4
Panel size 9 was also a realistic compromise, providing
enough breadth of qualification while being reasonable
considering the numbers of qualified specialists in pediatric
dentistry and associated disciplines who were willing and
available to serve.

The nine experts were chosen based on prespecified
inclusion criteria to provide clinical and academic
relevance. Experts needed a minimum of 5 years of
professional experience and documented expertise in
pediatric SDB or closely related fields such as pediatric
dentistry, orthodontics, otorhinolaryngology, and pediatric
medicine. Further criteria for selection were active
participation in clinical management of children with
suspected or confirmed SDB and experience with
screening and assessment frameworks such as FAirEST-15.
The last panel was a well-balanced group consisting of
experts with academic, clinical, and research background
to provide a holistic assessment of the tool.

Study Phases

The study proceeded in three key phases. In Phase 1,
the 15 items of the FAirEST-15 tool were independently
reviewed by the experts. Each item was accompanied by a
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brief clinical description to ensure consistent
understanding. Experts were asked to classify each item
under a suitable domain based on anatomical and
functional relevance. In Phase 2, a modified Delphi method
was used to achieve consensus. Feedback from the first
round was anonymized and redistributed to the experts for
a second round of review. Through this iterative process, a
seven-domain  classification emerged: Craniofacial
Morphology, Orofacial Functional Profile, Orofacial
Muscle Tone/Function, Oropharyngeal Airway Evaluation,
Transverse Skeletal Development, Sleep Behavior, and
Nasal/Respiratory Function. In Phase 3, the domain
assignments were statistically validated. Item-level content
validity index (I-CVI) was calculated to assess the
proportion of agreement among experts rating each item as
either "relevant" or "highly relevant" to the assigned
domain. A threshold of >0.78 for I-CVI was considered
acceptable, corresponding to agreement by at least 7 out of
the 9 experts on the panel. The CVR was then computed
using the Lawshes method, based on experts' judgments
about the essentiality of each item. A CVR of 0.78 or higher
was deemed acceptable given the panel size.

IRA was determined using Fleiss kappa, with values
>0.75 interpreted as substantial agreement and values
>0.80 as excellent.

Data Collection and Ethical Approval

Data collection was facilitated through secure online
forms, with each expert providing individual responses in
two rounds. This study was conducted as part of the
secondary objective of a PhD research proposal aimed at
developing and validating a comprehensive screening tool
for pediatric sleep disturbances and approved by the
Institutional Ethics Committee of the study center (IEC
Number:PMS/IEC/2024/Add/dhr/June/45/Rev-1).

RESULTS

The 15 clinical items of FAirEST-15 were grouped
into 7 functional domains based on expert consensus. This
classification improves clinical interpretability by
organizing related features under meaningful categories.
Table 1 shows the item distribution across domains. Three
key indices were computed: [-CVI, CVR, and IRA, as
summarized in Table 2. The results (Table 3) demonstrated
excellent content validity for most items.

Nine of the 15 features received an I-CVI of 1.00,
indicating complete agreement among experts regarding
their relevance to the assigned domains. These items
included Facial Pattern, Dental Profile, Kotlow Tongue
Tie, Mentalis Strain, Swallowing Tongue Thrust
Compensation Test, and Bruxism. These features also
achieved perfect CVR scores (1.00) and high IRA values
(>0.89), underscoring their consensus on both essentiality
and interrater consistency.

Vol. 13, No. 1 2026




Domain Classification and Content Validation of FAirEST-15 for Pediatric Sleep-Disordered Breathing: A Tool Structuring Study for Dental Screening

- Nair et al.

Table 1: Domain Summary of FAirEST-15 Clinical Features

Number of Items
Domain Item Numbers

Craniofacial Morphology 3 1,2,3
Orofacial Functional Profile 5 4,5,6,12,14
Orofacial Muscle Tone/Function 1 7
Oropharyngeal Airway Evaluation 2 8,9
Transverse Skeletal Development 2 10, 11
Sleep Behavior 1 13
Nasal/Respiratory Function 1 15

Table 2: Interpretation of I-CVI, CVR, and IRA for Each Item

Metric Meaning /Acceptable Thresholds

[-CVI (Item-level content validity
index)

point relevance scale)

Proportion of experts rating the item as
relevant (typically rated 3 or 4 on a 4-

> (.78 is considered acceptable

CVR (content validity ratio)

method)

Reflects whether the item is deemed
essential by panelists (based on Lawshe

> (.78 recommended for small expert
panels (n=9)

IRA (interrater Agreement)

Degree of agreement among raters
assigning the domain for each item

> 0.75 suggests good consistency
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Table 3: Domain Classification and Content Validation Metrics for FAirEST-15

FAIirEST- I- CVI*
15 Item No. Clinical Feature |Assigned Domain CVRY IRAT
1 Facial pattern Craniofacial 1.00 1.00 0.89
Morphology
2 Facial Profile Craniofacial 0.89 0.78 0.78
Morphology
3 Dental Profile Craniofacial 1.00 1.00 0.89
Morphology
4 Tongue Range of |Orofacial 0.89 0.78 0.78
Motion Ratio [Functional Profile
(TRMR)
5 Kotlow Tongue Tie|Orofacial 1.00 1.00 0.89
[Functional Profile
6 Kotlow Lip Tie Orofacial 0.78 0.78 0.75
|Attachment: [Functional Profile
7 Mentalis Strain Orofacial Muscle [1.00 1.00 0.89
Tone/Function
Oropharyngeal
8 Mallampati Airway Evaluation 0.89 0.78 0.78
Oropharyngeal
9 Tonsil size Airway Evaluation [0.78 0.78 0.75
(Brodsky scale)
10 Maxillary Transverse Skeletal |0.67 0.56 0.67
Intercanine Development
Distance
Maxillary Transverse Skeletal
11 Intermolar Distance|Development 0.89 0.78 0.78
(Mesiobuccal cusp)
12 Incisor display at  |Orofacial 0.78 0.78 0.75
rest [Functional Profile
13 Bruxism Sleep Behavior 0.89 0.89 0.89

Note:*CVR=content validity ratio TI-CVI=Item-level content validity index }IRA=interrater agreement

Several other items (for example, facial profile,
tongue range of motion ratio, Mallampati, maxillary
intermolar distance) demonstrated acceptable validity and
agreement, with I-CVI and CVR values ranging from 0.78
to 0.89 and IRA values above 0.75. This indicates that
although complete consensus was not reached, there was
sufficient expert agreement to support inclusion.

Notably, maxillary intercanine distance (Item 10)
showed relatively lower indices (I-CVI = 0.67, CVR =
0.56, IRA = 0.67). This suggests moderate disagreement
among experts, warranting further clarification or
reevaluation of this item in future studies.

DISCUSSION

Domain Classification in FAIrEST-15

Journal of Dental Sleep Medicine

Craniofacial Morphology:

This domain includes features such as facial pattern,
facial profile, and dental profile. Multiple studies have
demonstrated that abnormal craniofacial growth patterns—
such as a retrognathic mandible, long face syndrome, or a
convex profile—are significantly associated with an
increased risk for pediatric sleep-disordered breathing
(SDB). For instance, Villa et al observed that children with
skeletal discrepancies, particularly in vertical growth
dimensions, were more likely to exhibit symptoms of
OSA.!5 These features provide a structural basis for
compromised airway patency during sleep, making this
domain clinically relevant in screening for SDB.

Orofacial Functional Profile:
This domain encompasses tongue mobility, tongue tie,
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lip tie, tongue thrust swallowing, and incisor display at rest.
Studies by Zaghi et al highlight how restrictions in lingual
and labial frenula affect oral rest posture and contribute to
dysfunctional orofacial myofunctional patterns.'® Such
patterns, including tongue thrust and low tongue posture,
are implicated in upper airway collapse and reduced airway
tone during sleep. The inclusion of incisor display is
justified as it indirectly reflects lip incompetence and
orofacial muscle imbalance, supporting its grouping within
this domain.

Oropharyngeal Airway Evaluation:

Items such as the Mallampati score and tonsil size (via
Brodsky scale) are widely used indicators of oropharyngeal
crowding and obstruction. High Mallampati scores and
hypertrophic tonsils correlate with an elevated risk of OSA
in children, as established by Mitchell et al.'” These
indicators directly visualize airway patency and are often
part of preoperative evaluation for adenotonsillectomy in
pediatric OSA management.

Orofacial Muscle Tone/Function:

Mentalis strain is a marker of compensatory perioral
muscle activity in response to mouth breathing or tongue
dysfunction. According to recent studies, the presence of
such strain during lip closure is a reliable indicator of
altered muscle tone, often associated with compromised
oral function and breathing patterns.'® Its inclusion as a
separate domain emphasizes the neuromuscular
component of airway stability.

Transverse Skeletal Development:

This domain covers maxillary intercanine and
intermolar distances. A constricted maxilla has been
strongly associated with SDB due to decreased nasal cavity
volume and increased nasal resistance Palatal expansion
has shown improvements in nocturnal breathing in
children, supporting the relevance of transverse skeletal
metrics in screening and diagnosis of pediatric OSA.

Sleep Behavior:

Bruxism was placed under this domain because of its
recognized link with microarousals and sympathetic
nervous system activation during sleep. Studies have
explored bruxism as both a symptom and a potential
consequence of disturbed sleep architecture.!® It provides
behavioral insight into sleep quality, justifying its distinct
domain placement.

Nasal/Respiratory Function:

The nasal breathing test assesses nasal airflow and
potential obstruction, which are foundational to upper
airway patency. Chronic mouth breathing—often a
compensatory mechanism for nasal blockage—is a well-
documented risk factor for SDB.?° This item aligns with the
domain of respiratory function, reinforcing the importance

of nasal airflow evaluation in screening tools such as
FAIirEST.

Content Validation

In the current study, the domain classification of the
FAIrEST-15 clinical screening tool was systematically
derived through a structured content validation process,
incorporating expert consensus from three pediatric
dentists, three orthodontists, and three pediatric ENT
specialists. This method aligns with established
frameworks for content validation where the relevance and
clarity of each item in relation to the proposed domains
were assessed using metrics such as the I-CVI, CVR, and
IRA.

The use of a multidisciplinary panel enriched the
process by ensuring that the clinical perspectives across
specialties were represented, thereby increasing the
robustness and applicability of the domain classification.
This approach is consistent with prior validation efforts in
tools such as the Sleep Disturbance Scale for Children,
Pediatric Sleep Questionnaire, and Pediatric Sleep Clinical
Global Impressions Scale, which have relied on expert
panels to refine and validate questionnaire items or clinical
features.?!2

The strength of the current validation process lies in
its quantitative rigor (using I-CVI, CVR, and IRA),
combined with qualitative consensus, which enhances the
content credibility of the proposed domains. The high
agreement scores observed (most I-CVI, CVR, and IRA
values > 0.78) indicate a strong consensus among experts
about the categorization, suggesting high content validity.

However, certain limitations must be acknowledged.
The content validation, though methodologically sound,
does not substitute for construct or criterion validation,
which would require psychometric modeling or outcome
correlation (for example, with polysomnography or
validated screening scores). In addition, the expert panel
size, although acceptable for CVI analysis, may limit
generalizability. Future studies with larger panels or
involving Delphi consensus methods could further
strengthen the findings.

Despite these limitations, this domain classification
provides a structured framework for interpreting the
FAirEST-15 tool, potentially enabling domain-specific risk
scoring, subanalysis, and improved clinical utility—
particularly in dental and ENT settings where SDB-related
orofacial features are highly relevant.

CONCLUSION

The current study successfully established an expert-
derived domain classification for the FAirEST-15 clinical
tool, validated through strong content validity indices and
interrater agreement. Organizing the 15 clinical features
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into 7 anatomically and functionally meaningful domains
enhances the tool’s interpretability, diagnostic consistency,
and potential for future risk stratification models.

The involvement of pediatric dentists in both the
development and validation process reinforces the crucial
role of dental professionals in the early identification of
SDB in children. Because orofacial signs of airway
dysfunction are often encountered during routine dental
examinations, the use of structured screening frameworks
such as the FAirEST-15—supported by validated domain
classification—can empower pediatric dentists to make
timely referrals and promote interdisciplinary care. This
work adds value to pediatric dental practice by enabling
evidence-based screening and aligning with broader
preventive strategies in child health.
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