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Abstract: Background: The diagnosis of nasal airway disorders relies on questionnaires, subjective 
data, and objective data. Interpretation of objective data obtained from measurement technology is 
not well understood by providers and researchers who use the equipment to test nasal airway func-
tion, justifying the need to create a new clinical tool. The Davidson Airway Function & Nasal Eval-
uation (DAFNE) Scoring System is a web-based scoring system that allows healthcare providers 
(MDs, PAs, PTs, APRNs, DMDs, DDSs, SLPs, and DCs) and researchers who treat nasal obstruction 
and breathing disorders to make more accurate diagnostic decisions, select the appropriate treat-
ment for individualized patient care, monitor treatment progression and outcomes, and show how 
to approach a collaborative care model with other healthcare professionals. The current technolo-
gies, such as 4-phase rhinomanometry, use a simple approach that relies on a measurement tracing 
intersecting a color-coded y-axis on a four-quadrant graph with diagnostic numeric data output 
describing nasal airflow and resistance. This is a good source of biofeedback demonstrating abnor-
mal nasal breathing patterns but lacks interpretation guidelines to describe the severity of disease. 
The more sophisticated proprietary DAFNE approach uses multiple parameters which include air-
flow restriction, speed, volume, and patient characteristics to identify patients’ disease progression 
much more accurately. Additionally, it explains how to segregate patients into appropriate treat-
ment options which minimizes risks and complications associated with sleep and breathing disor-
ders while improving patient outcomes. Methods: Electronic searches of PubMed, MEDLINE, EM-
BASE Cochrane Library, and Scopus of publications between 1988-2022 were necessary to identify 
studies which determined the ranges of nasal function measurement parameters among three air-
way measurement technologies used in writing the DAFNE Score algorithm. The performance of 
DAFNE was evaluated compared to the research data and patient demographics used in previous 
studies. Results: By using primary outcome measurements from the literature, we were able to cre-
ate a reliable, repeatable, and validated tool to facilitate patient identification, treatment stratifica-
tion, and collaboration for sleep and nasal breathing dysfunction. Subsequently, we found DAFNE 
could be used to identify the appropriateness of a sleep study. Conclusions: DAFNE Scoring System 
has demonstrated the ability to detect high risk patients in the pediatric and adult populations sus-
ceptible of sleep apnea and breathing dysfunction needing a sleep study and treatment to improve 
nasal airway function and sleep. DAFNE Scoring System should be used as an adjunct tool in rou-
tine clinical practice and research to further understand the technology data output, identify pa-
tients at risk, stratify treatment options, progress, and stabilization after treatment, and how to col-
laborate with other healthcare providers to improve patient outcomes.  

Keywords: nasal function; validation; software; nasal resistance; rhinomanometry; acoustic rhinom-
etry; peak nasal inspiratory flow meter; practice patterns; objective measurement outcomes; param-
eters 
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1. Introduction 
In an era of medical innovation and technology, an estimated 20% of the global pop-

ulation are affected by nasal congestion and breathing disorders with many individuals 
undiagnosed or inadequately tested for nasal function and breathing. Nasal function af-
fects overall health and contributes to pathophysiology of the respiratory system and 
sleep disorders that extend into somatic dysfunction and comorbid, pathological condi-
tions. Access to interactive educational platforms as tools and guides for providers to im-
prove their understanding of treatment options for such respiratory and sleep phenomena 
and the role of objective nasal measurements is not widely available and minimally ap-
plied [1,2].   

Health information technology and digital health allows companies and providers to 
expand their reach in the healthcare market for analysis and personalization of patient 
care, specifically in the field of sleep disorders and airway measurement technology [1]. 
Access to digital tools measuring airway function and patency permits providers to holis-
tically view patient health and opportunities to improve outcomes while enhancing effi-
ciency in the plan of care [2]. Interactive computer programs with software functionalities 
and cloud-based informatics provide necessary access to research and develop algorithms 
guiding the healthcare provider (HCP) in understanding the particular data produced by 
a medical device. The data output and calculations within the software educate the HCP 
by guiding them through interpretations or analysis of a clinical test by providing certain 
types of limited clinical decision support [3]. Growth in digital health required clarity and 
changes by the U.S. Food and Drug Administration (FDA) and U.S. Department of Health 
and Human Services (HHS) [3]. They provided an amended legislative report on digital 
health in 2016 stating: 

 
December 13, 2016 (Pub. L. 114-255), amended the Federal Food, Drug, and Cosmetic Act 
(FD&C Act) to exclude certain software functions from the definition of device under section 
201(h) of the FD&C Act (21 U.S.C. 321(h)). These software functions are specified in section 
520(o)(1) of the FD&C Act and the intended uses of such software functions can be summarize as 
follows: (1) administrative support of a health care facility; (2) maintaining or encouraging a 
healthy lifestyle and unrelated to the diagnosis, cure, mitigation, prevention, or treatment of a 
disease or condition; (3) serving as electronic patient records when not intended to interpret or 
analyze patient records; (4) transferring, storing, converting formats, or displaying data; or (5) 
unless interpreting or analyzing a clinical test or other device data, providing certain types of 
limited clinical decision support to a healthcare provider [3]. 

The prevalence of nasal flow limitations and breathing disorders affects more than 
one billion people among the global population [4]. A critical aspect of nasal airflow is the 
correct correlation the geometric measurements to the function of the nasal passages as 
the first port of entry into the respiratory system. The pathophysiological effect of dys-
functional breathing presents as a risk for obstructive sleep apnea and other disease 
comorbidities from birth through adulthood [4]. Additional risk factors include obesity 
and an aging population. The World Health Organization (WHO) reported the number of 
people affected by obesity doubled over the past five years further exacerbating the diag-
nosis of breathing disorders resulting in obstructive sleep apnea (OSA) [5].  

Very few publications have proposed or defended the increasingly important need 
to measure nasal flow limitations in the clinical setting, yet more than two thousand pub-
lications have discussed nasal anatomy, nasal function, the nasal cycle, nasal resistance, 
and the objective measurement and testing options in research and clinical practice. Ob-
jective nasal measurements are an important part of clinical practice and could prove use-
ful in early detection of disease pathology and progression before a sleep study [6, 7]. 
However, the learning curve understanding the technology data and what it means in 
application can take time and extensive training from clinical experts. Current interpreta-
tion training and education on the data output has been minimal, incongruent, or self-
taught, at best.     
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The current FDA approved objective diagnostic tests for nasal airway measurements 
are rhinomanometry, peak nasal inspiratory flow (PNIF), and acoustic rhinometry, but 
interpretive software or educational websites with software functionalities are lacking. 
Unlike Europe, countries in South Asia, the United Kingdom, and Australia, the allergists 
and ENT specialists in the United States infrequently use acoustic rhinometry and rhino-
manometry and employ mostly for research trials [6]. Since 2017, and the upgrade in tech-
nology of the NR6 Rhinomanometer (GM Instruments, Ltd.) to 4-phase rhinomanometry, 
adoption of non-invasive, objective nasal measurements in the clinical workflow during 
pre, mid, and post treatment, is gaining recognition in dental and medical specialties. Be-
cause it functionally evaluates nasal aerodynamics and the transnasal pressure change as 
a biomarker, rhinomanometry may be preferable for evaluating nasal flow and function, 
while acoustic rhinometry is more helpful in locating the position and severity of nasal 
obstruction [7]. PNIF, like rhinomanometry and acoustic rhinometry, is a simple, depend-
able, reproducible, cost effective, widely available objective tool in measuring nasal pa-
tency, but lacks a pressure sensor to measure breathing across a pressure gradient [7].  

Lacking a methodological approach to understanding airway measurement interpre-
tation, DAFNE Scoring System was created. By identifying the problem, the DAFNE Scor-
ing System was written as an algorithm from published research, computed device out-
put, and formulas to calculate, guide, and train the HCP in interpretation parameters of 
nasal aerodynamic values for better breathing, collaboration, and patient outcomes. Be-
cause there is no established algorithm nor clinical approach to interpreting airway meas-
urements, a systematic literature review was required to form, identify, and describe the 
parameters of the three nasal measurement technologies incorporated into a software al-
gorithm. 

Once the algorithm was created, it was necessary to validate the performance and 
ability to score the severity of nasal breathing and the correct recommendations from ev-
idenced based medicine from a literature review. The purpose of validating the perfor-
mance of DAFNE was to assure that this algorithm will work correctly and independently 
of the issues concerning the programming language. Once the validity of the tool was 
recognized it was published on the internet and website interaction was implemented.  

2. Materials and Methods 
Details of the proprietary algorithm are complex and have been filed under pending 

patent #63/347,519 and 63/381,556, and Registration Number TXu-2-311-590 with a publi-
cation date of 2021. The DAFNE Score platform can be accessed at 
https://www.dafnescore.com/ . The performance and applicability of using DAFNE nasal 
measurement software algorithm was incorporated into an accessible framework model 
made of the components in Figure 1. To provide a user-friendly access, the DAFNE plat-
form consists of the following steps to guide a novel user or the experienced clinician:   
 

   

       

 
 
 
 
 
 
 
 
 

Figure 1. Model framework of DAFNE Scoring System. 
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   (i) obtain clinical diagnostics and nasal airway measurements 
  (ii) the user enters the patient demographic information and test results 
 (iii) DAFNE generates the output based on the nasal geometry, nasal flow, or transnasal     
 pressure change which determines the severity of nasal airway disease progression                 
 measured as RAW = ∆P  where  
                   V 
 RAW = Airway Resistance 
 ∆P = Pressure Difference driving nasal airflow, and  
 V = Volumetric Airflow  
 (iv) testing thresholds are detected   
  (v) recommendations are produced and viewed 
 (vi) suggestions for collaborative care with other HCPs 
(viii) nominal data is stored in the cloud for analysis of pattern recognition 
 (ix) AI in airway measurements for clinical decisions 
  (x) treatment is monitored, or annual measurements are obtained  
 

The DAFNE Patient Portal https://www.dafnescore.com/patient was designed as a 
proprietary tool to increase treatment compliance, hold patients accountable for their 
healthcare and plan of treatment, keep track of their airway measurements using the 
PNIF, educate the patient about their disease state and progression/improvement, and 
allow providers a new way to measure and monitor nasal airway health from a distance 
with telemedicine. The patient portal is the basic framework model consisting of steps 1-
4 of the practitioner platform: the patient enters their breathing measurements, DAFNE 
calculates the average, and then determines if the measurement is normal or abnormal 
based on patient characteristics. The patient reports the measurement to their provider.  

We also evaluated the proposal of using portions of DAFNE as a tool that can be 
correlated to sleep study parameters that determine the severity of sleep apnea such as 
apnea/hypopnea index (AHI), oxygen desaturation index (ODI), and respiratory disturb-
ance index (RDI) based on the physics oriented numerical simulation from researched pa-
rameters. By properly identifying the severity of flow limitations found in sleep apnea 
from the data output, the results can be quickly cross referenced and categorized into 1 of 
5 categories of disease progression found in DAFNE. The benefits of using this technique 
are: 1) quickly identifying patients predisposed to sleep apnea and nasal breathing dys-
function based on the test result entered into DAFNE and the level of disease progression, 
2) provide a more accurate picture of nasal air flow limitation over time versus what a 
sleep study does in 1-3 nights, 3) provides a more accurate depiction of oxygenation ver-
sus pulse oximetry which can be affected by skin pigmentation and melanin, 4) adopt an 
approach that what Cone Beam Computed Tomography (CBCT) does without higher 
costs and radiation exposure, 5) reduce complex hospital visits and additional costs to the 
healthcare system, and 6) incorporate DAFNE Patient Portal into the plan of care for mon-
itoring in a telemedicine platform.  

2.1. Data Search  
In order to create the DAFNE algorithm, a search was developed to identify validated 

measurement parameters published for the three technologies used in DAFNE. Electronic 
searches of PubMed, MEDLINE, EMBASE, Cochrane Library, and Scopus were per-
formed to identify publications between 1988-2022 validating nasal function and structure 
measurement parameters to develop an algorithm for the DAFNE Scoring System [8]. A 
checklist for this review with search terms included and related to “nasal function param-
eters,” “validation,” “nasal measurement software,” “nasal resistance,” “rhinomanom-
etry,” “acoustic rhinometry,” “peak nasal inspiratory flow meter,” “practice patterns,” 
and “objective outcome measures.” Synonyms and related terms were connected with the 
Boolean operator “OR” and combined with “AND.” Medline (OVID) and EMBASE were 
searched for medical literature. 
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2.2. Data Extraction Data Extraction Process and Quality Assessment 
Both authors independently reviewed the titles and abstracts that met the inclusion 

criteria and qualified the relevant measurement data for rhinomanometry, PNIF, and 
acoustic rhinometer for data extraction.  

2.3. Approach Algorithm Development 
The authors used criteria by selecting titles and abstracts that discussed the outcome 

variables nasal resistance measured in Pa/cm3/s, nasal airflow measured in L/min, 
percentage of facial growth and development, and cross-sectional nasal volume measured 
in cm2. From a literature review of 744 peer reviewed articles, twenty [9-30] were included 
in the algorithm (Appendix A). Based on the literature search, we were able to identify 
seven variables necessary to make clinical decisions to improve nasal patency such as na-
sal flow limitations, patient characteristics, nasal resistance, nasal volume, and the num-
ber of respiratory cycles detected during a nasal function test.  

The DAFNE algorithm was created using 73 measurement data sets of parameters 
from the research values dictating the therapeutic options and interprofessional collabo-
ration necessary to solve complex airway and breathing problems. The platform language 
answered internal questions with mathematic and airway measurement input and logic 
that determined the output recommendations from the nominal entry. The combined al-
gorithm model was able to analyze the measurements with a global health approach 
which will enhance the application of AI in airway measurement technology. After the 
algorithm is used over time, data collection will find correlations leading to improved care 
with identified normative values through coding instructions versus expert systems when 
creating prediction models determining what treatment protocols will work.  

2.4. Technology Review Used in DAFNE 
The three technologies used in creating DAFNE Scoring System were PNIF, acoustic 

rhinometry, and rhinomanometry (Figure 2.). Rhinomanometry is a form of non-invasive 
mamometry measuring the transnasal pressure change as a biomarker indicating the 
amount of resistance in the nasal passages during active breathing. The functional 
measurement is a key indicator for sleep and and breathing disorders that takes 15 
seconds to conduct [9-13]. Since 2015, the transition from the obsolete form of 
rhinomanometry to the current 4-phase rhinomanometry allows for greater detection in 
disease identification and progression found in the pathophysiology of nasal disease and 
breathing disorders [9-13]. Acoustic rhinometry is a dignostic structural measurement of 
the nasal passages using acoustic reflections produced through a sound tube that takes 
approximately 10 seconds with the A1 system (GM Instruments, Ltd.) and 30 seconds or 
more with other competitor systems [14]. The PNIF is an inexpensive, rapid test to 
objectively measure nasal air flow during maximum inspiration [24-26]. Table 1 presents 
an overview and comparison of the nasal measurement technologies used in the 
algorithm.   

 

          
       
           Rhinomanometry          Acoustic Rhinometry                    PNIF 
 

Figure 2. Technology review used in creating DAFNE. (Photos used with permission with permis-
sion from GM Instruments, Ltd., UK) . 
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Table 1. Comparison of nasal measurement tools25. 

 PNIF* Rhinomanometry Acoustic rhinometry 

Definition 

 

Device with a scale to measure nasal airflow 

and a nasal mask; manual, quick inspiration 

 

Transducers that measure nasal  

airflow and differences in nasal  

pressure; nasal function 

Ultrasounds; static meas-

urement 

Measurement 
Nasal flows in liters per minute during maxi-

mal inspiration 

Nasal resistance and conductance 

in Pascals, Broms, L/min of H2O 

Cross section and Volume 

between two points of the 

nasal cavity 

 

Patient  

cooperation 

Yes  Minimal for anterior; yes, posterior Minimal  

 

Reference 

values  

Yes  Yes  Yes  

 

Useful for  

nasal patency 

 

Yes  

 

Yes 

 

Yes 

    

Useful for surgi-

cal treatment 

evaluation 

Yes Yes Yes 

Strength 

 

Portable; useful for home monitoring of pa-

tient's treatment; telemedicine 

 

Still the ‘golden standard’ for  

measurement of nasal obstruction 

 

Most used in children; 

guidelines for its use in na-

sal challenge test  

Limitation  

 

Alar collapse: not useful when nose  

totally blocked 

Cost of equipment  Cost of equipment 

*PNIF peak nasal inspiratory flow 

2.5. Measurement Values of Rhinomanometry, Acoustic Rhinometry, and Peak Nasal Inspiratory 
Flow Meter (PNIF) 

In the most basic form, DAFNE Scoring System evaluates the maximum mean testing 
score for each instrument and describes how to process the data into the treatment care 
plan. We found consistency among the measurement variables discussing the conclusive 
amount of decrease in nasal pressures, increase in cross-sectional measurements, increase 
in nasal volume, and increases in inspiration measured in liters per minute among gender 
differences, age, and height used in the context of the scoring platform [10,11,14-16,24-
26,28,34]. The validated measurements and biomarkers guided the formulation of an al-
gorithm for DAFNE Scoring System from the login page, to entering the measurement 
value, to understanding the data to suggestions for interprofessional collaborative care. 
Through a multicenter beta test, the validity and functionality of the scoring system was 
demonstrated and proven for future AI and machine learning for therapy predictability 
and outcomes.  
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The subsequent findings of the algorithm beta test showed how it may substitute the 
industry standard AHI in sleep studies by identifying patients at high risk with an abnor-
mal score. Upper airway resistance (UARS) in the pathology of nasal disease is a precursor 
to OSA and correlates to the distribution of hypopneas and apneas measured in OSA 
[18,21]. Detection and scoring enhance early identification of airway disorders, especially 
in children [23]. The abnormal score identifies disease progression with the classification 
flow limitations, Class 1-5, with < 60 ccm/s as the worst indicating severe sleep ap-
nea/hypoventilation, or red on the y-axis of the rhinomanometry graph. The benefits of 
substituting the AHI with the DAFNE Score and classification of nasal flow limitation is 
a single measurement that is noninvasive, completed faster, more cost effective, and de-
tects nasal function not detected by a sleep study [18].  

2.6. Beta-Testing  
To ensure efficiency and performance quality of DAFNE, a series of steps were used 

in the two-phase project to determine the reliability of the calculations, organization, and 
functionality of the algorithmic platform as a useful tool in clinical practice and research. 
In Phase 1, a review of literature was necessary to obtain the normative values and ranges 
for the three techologies and treatment options used in DAFNE. Once measurement val-
ues and data were collected, the authors wrote the algorithm and framework. This is the 
first attempt in the medical industry to create a platform for machine learning and artifi-
cial intelligence with nasal airway measurement devices. The beta testing involved a 
group of five physicians who agreed to serve as reviewers of DAFNE, and how well they 
were able to follow the methods that drove therapuetic choices and disease improvement. 
After the testing, open ended comments and notes were reviewed for improvements. Col-
lectively, we were able to establish the functionality and validation of the scoring system 
to leverage DAFNE and nasal airway technologies into clinical practice and research.  

3. Results 
3.1. Validation of Web-based DAFNE Scoring Software 

Throughout the review of the literature, we were able to identify key parameters and 
values to incorporate into the algorithm of the DAFNE Scoring System that would define 
what is a normal or abnormal reading. Furthermore, we were able to design an educa-
tional tool based on the measuring technology with research findings of sensitivity and 
specificity as high as 96% [9-36]. The platform will assist health care providers from novel 
users to the most experienced around the globe on the designated values and parameters 
with decongestion, skeletal formation, nasal cycling, and suggestions for collaboration 
among other healthcare professionals [9-36].  

3.2. Literature Data  
To support the DAFNE scoring algorithm in clinical decision making, the literature 

showed a clear association between the measurement parameters and the distribution of 
apnea and hypopnea indices, nasal resistance, and symptoms at presentation among 
adults and children with sleep related disorders and breathing disorders, specifically in 
children with adenotonsillar hypertrophy [19, 23]. The association of skeletal growth and 
development were found to play a significant role in snoring and OSA compared to 
healthy children [23]. The relevancy of these findings dictated the use of novel approaches 
used in the diagnosis of sleep and breathing disorders in adults and children and pre-
sented a [20]. This translates the device testing and data output as clinically comparable 
and compatible to the outcome of a diagnosis from a sleep study or the development of a 
diagnosis OSA prior to the initiation of a sleep study [11, 12, 18, 20, 21, and 23]. The benefit 
of the device data proposes obtaining a baseline test of nasal resistance when a sleep study 
may not be an option or as an adjunct to the sleep study for comparative reasons pre, mid, 
and post treatment.  
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These findings may catapult the redirection of biometrics used in diagnosing OSA 
and other breathing disorders, although the pattern of recognized behavior in the sleep 
testing industry over the past fifty years will not be bi-directional in acceptance among 
medical societies. This calls for additional research to replace the AHI and set the bench-
mark for new values considered in the progression of airway disease.  

3.3. Ethnicity, Gender, and Age 
Gender and age are two important patient characteristics used in DAFNE as part of 

treatment selection and AI in the pediatric and adult populations. Jones et al. (1994) found 
cephalometric development in kids and rhinomanometric measurements to be statisti-
cally significant specifically when measuring mandibular prognathism that also corre-
lated to intranasal pressures and mean resistance [33, 34]. Juliet et al. concluded the lower 
age limit for testing rhinomanometry at five years old with the reference pressures with 
the most appropriate pressures at 75 and 100 Pascals [35]. Nasal volume and mean cross-
sectional area at the three measurement points in a congested or non-congested state are 
also incorporate into the DAFNE algorithm [11, 14, 18, 24, 26].  

3.4. Indications, Treatment Modalities, and Outcomes 
DAFNE Scoring System is able to guide the provider through proper patient identi-

fication and stratification by the cut off measurement for optimal CPAP titration, specifi-
cally in the mean resistance that indicates patient selection and tolerability of CPAP re-
sulting in treatment non-compliance and failure, and the threshold for oral appliance ther-
apy measuring the transnasal pressure at the proper pressure gradient [12, 18, 20, 21, and 
28].  

The DAFNE algorithm incorporated various measurement thresholds surgical inter-
vention and the anatomical expansion that alter the nasal floor, nasal airflow velocity, and 
the downstream reduction of the negative pressure in the pharyngeal area, which propor-
tionately affects the collapsibility in obstructive sleep apnea [21, 22, and 30]. It was also 
discovered that the AHI correlates well with nasal flow and velocity reductions [22, 36]. 

4. Discussion 
As objective nasal measurements make their way into the clinical workspace, meas-

urement data interpretation and collaboration remain one of the biggest challenges. In a 
time of technological advancements such as AI, software and clinical algorithms guide 
healthcare providers through automation in the decision process using objective data and 
measurements as a diagnostic tool for breathing disorders as a result of nasal obstruction. 
The limited amount of existing healthcare services related to nasal measurements are ei-
ther not widely available or developed for collaborative care allowing the patient to 
choose a treatment path.  

Healthcare decision makers in search of reliable information that compares health 
interventions increasingly turn to a logical structure and clear definition of a diagnostic 
approach or treatment plan for the best summary of the outcome evidence. Recognizing 
reviews for writing algorithms and AI allow systems to identify, select, assess, and inter-
pret the pattern recognition, and can help clarify what is known and not known about the 
potential benefits and harms of drugs, devices, and other healthcare services.  

The purpose of this contribution is to describe a way to improve the evaluation of 
normative values tested from various airway measurement devices through an algorith-
mic scoring system that evolves into AI. The scoring system meets an unmet need in an 
algorithm software publication for education and machine learning capabilities for airway 
measurements from previous validated output data. Due to the lack of an algorithm pub-
lication and an increased use of the airway measurement technology, the scoring system 
was created in order to improve implementation with the data output. Validation of any 
web-based software platform must answer the simple question of “Are we building the 
right technology at the right time for the right audience to better manage patient care?” 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 February 2023                   doi:10.20944/preprints202302.0508.v1Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 February 2023                   doi:10.20944/preprints202302.0508.v1

https://doi.org/10.20944/preprints202302.0508.v1
https://doi.org/10.20944/preprints202302.0508.v1


 

 

Will this give them a better clinical understanding of a particular technology, the value of 
the data output, and how to incorporate it into their workflow? 

This first of its kind web-based companion software is composed of statistically sig-
nificant outcomes in research measured to decrease nasal resistance and increase nasal 
airflow, both with and without nasal decongestant, surgeries, and expansion. Ren et al [9] 
explains how the reference values are useful in choosing and assessing a therapeutic in-
tervention for nasal congestion or OSA, and Merkel et al. [13] explained the normative 
values and parameters in nasal disease improvement. The previous research reviewed 
and tested the effects of maxillary expansion and the role it plays in nasal function meas-
urements, too.  

The tested and retested parameters are the foundation of the algorithm for DAFNE 
https://www.dafnescore.com/ which further validate the existence of the platform for clin-
ical care and education.  The scoring system was specifically developed to accommodate 
the demands of telemedicine, telehealth, digital, electronic healthcare platforms, and ed-
ucational needs for objective airway measurements requested at an international level. 
HCPs continuously use data-enabled infrastructures to support policy and planning, pub-
lic health, and personalization of care.  

Efficiency of the physiology and pathophysiology of respiratory and nasal function 
has become a topic of importance in the medical and dental communities. The quantifia-
ble, objective measurement data has been delivered to the forefront of the conversation 
through clinical practice, research, and societal panel discussions. An identifiable need for 
training and guidance to better understand nasal function data output has been uncov-
ered yet absent in the marketplace. Feeling intimidated by the technology and data out-
put, many practitioners do not perform the non-invasive objective tests. The data output 
has been evaluated and shown which medical modalities are approached at different 
measurement levels. Within the new era of AI and machine learning capabilities of airway 
measurements, the DAFNE Scoring System answers the unmet need.  

The ease of use and the multiple access portals from a computer, notepad, or cell 
phone, allow HCPs to enter testing data after accepting the terms and conditions of the 
platform. The interface will direct the user to login with a username and password. They 
will tap on the technology tab, enter the population category, enter their mean resistance 
values, flow measurements in L/min, or cross-sectional values. The calculation or algo-
rithm, based on clinical research and studies, will lead them to understand what that value 
means and what the next steps would be in order to help the patient breathe better. As 
part of the user agreement, it is noted that unidentifiable individual patient data protected 
under HIPAA will be accessible for larger research projects. The DAFNE Scoring System 
demonstrated the capabilities as a large data portal for further research in technology data 
and patient outcomes to discuss results and how they can be interpreted from the per-
spective of previous studies and of the working hypotheses. The findings and their impli-
cations should be discussed in the broadest context possible. Future research directions 
may also be highlighted. 

5. Conclusions 
DAFNE Scoring System and the developed algorithm is able to detect the severity of 

nasal breathing disorders and determine airway treatment options in the clinical work-
flow. The validated web-based software companion platform is able to guide a healthcare 
practitioner who measures nasal obstruction and uses objective, non- invasive assessment 
tools in their approach to diagnosis airway and breathing disorders. By categorizing the 
airflow limitations based on disease progression, DAFNE is able to identify the severity 
of sleep apneas for improved screening prior to or as an adjunct to a sleep study potential 
replacing the AHI as the diagnostic value. DAFNE is available for global access and can 
be routinely used in clinical practice or research to further collaborate with other 
healthcare providers and improve patient outcomes with the proper treatment plans.  
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As clinical and research data improves, current measurement standards are refined, 
and new innovation becomes available, the algorithm measurement parameters in the 
software functions will be amended into a next version. The proprietary aspects of 
DAFNE are available to medical and companies for white labeling specific to their prod-
uct(s) and market(s) for more detailed AI and ML. 

6. Patents 
All aspects of the DAFNE Score, DAFNE Patient Portal, and DAFNE Scoring System 

reported in this manuscript are proprietary, copyrighted, and patent pending works in 
the original form and licensed white labeling under U.S. Code: Title 17. 
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Appendix A 
 

Literature Review of Parametric Measurement Data 
 

Publication Year  Population Conclusions  

Ren et al.9 2018 704 Reference values may be useful in evaluating nasal function and choosing and assessing 

efficacy of therapy for nasal congestion 

Gammert et al.10 1988 46 Rhinomanometry is repeatable. Designated values for upper and lower values with de-

congestion 

Janosević et al. 11 2009 108 Information on total nasal resistance normal values in healthy adult population im-

portant for computerized rhinomanometry  

 

Inoue et al.12 2019 711 Nasal disease and nasal parameters are key factors for early CPAP therapy 

Merkle et al.13 2014  38 Normative values for adults 

Krzych-Fałta et al.14  2022 583 Acoustic rhinometry parameters depending on age and sex-component of standardiza-

tion in nasal provocation test 

Laine-Alava et al.15 2018  Guideline Values for Minimum Nasal Cross-Sectional Area in Children 

Strasszek et al.16  2008 256 Presented material will facilitate the interpretation and evaluation of future and present 

epidemiologic studies based on AR in children. 

Calvo-Henriques et 

al.17  

2020 257 Impact of maxillary expansion on nasal breathing and resistance in adults  

Hueto et al18.  2016 38 Relationship between nasal resistance and continuous positive airway pressure  

Laine-Alava et al.19 2016 115 Upper airway resistance during growth in children 

Calvo-Henriques et 

al.20 

2022 291 Recumbent position affects nasal resistance  

Hoel et al.21 2020 126 Impact of nasal resistance and the distribution of apneas and hypopneas in OSA 

Yoon et al.22 2018 20 Expansion of the nasal floor is associated with reducing air flow velocity and OSA  

Rizzi et al.23 2002 73 Nasal resistance is useful in identifying OSA in children 

Ottaviano et al.24 2012 109 Peak nasal values in adults 

Ottaviano wt al.25  2016 - Review of nasal measurements 

Prescott et al.26  1995 102 Peak nasal values in children infant to 8 years old 

Calvo-Henriquez et 

al.27 

2020 301 The role of pediatric maxillary expansion on nasal breathing in children  

Hsu et al.28  2020 43 Rhinomanometry predicting CPAP failure  
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