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Abstract
The purpose of this case-control study is to report on 
the clinical application of nasometry as a diagnostic 
tool in patients with the symptom of nasal obstruction 
compared with subjects with no history of nasal ob-
struction. Thirty-eight adult patients (mean age: 28.1 
years) complaining of nasal obstruction were enrolled 
in the study, and another group of 38 adults (mean age: 
25.9 years) with no history of nasal obstruction served 
as controls. Demographic data, including age and sex, 
were collected. Patients were asked to read three pas-
sages; the Zoo passage, the Rainbow passage, and nasal 
sentences. Nasalance scores were reported on all sub-
jects using a Nasometer II instrument. The control and 
patient groups each included 22 men and 16 women. 
No statistically significant difference in nasalance score 
was found between the study group and the control 
group in any of the Zoo passage, Rainbow passage and 
nasal sentences. We conclude that nasometry has lim-
ited value in the objective assessment of nasal obstruc-
tion as a symptom, which we attribute to nasal obstruc-
tion’s not always reflecting the volume and pressure in 
the nasal cavity.

Introduction
Nasal blockage is a term used interchangeably with 
nasal congestion, obstruction, heaviness, fullness, and 
many other descriptive symptoms to report difficulty 
in nasal breathing and the sensation of nasal stuffi-
ness.1-4 When present, these symptoms are usually ac-
companied by alterations in the nasality of voice. These 
alterations are attributed either to anatomic variations 
or to inflammatory conditions, both of which can af-

fect the configuration of the resonators, resulting in 
either an increase or a decrease in vocal resonance.5,6

Resonance has been assessed using either subjec-
tive or objective methods. Subjectively, perceptual 
evaluation has been and still is the most common 
method of evaluation practiced by speech language 
pathologists, vocal teachers, and laryngologists.5,7,8 
Despite the high reliability of perceptual evalua-
tion, objective measures have been used to either 
substantiate or refute the subjective assessment.3,4 
Among these objective measures is nasometry, which 
provides an estimate of the size of the velopharyngeal 
orifice and provides information on the relationship 
between nasal air flow and oral air pressure.9,10 This 
estimation is measured by computing the nasalance 
score, which is the ratio of the nasal acoustic energy 
to oral acoustic energy.11

Nasalance scores were previously used to assess 
objectively the changes in the nasality of sound in 
patients with velopharyngeal insufficiency after 
sinonasal surgery and velopalatal surgery, or after 
the use of nasal decongestants.12-18 A single previous 
study has investigated the role of nasalance scores in 
assessing patients with nasal obstruction.19 In that 
study, anterior rhinomanometry and nasometry were 
compared as tools for the objective assessment of 15 
adult patients with nasal obstruction. The investigators 
concluded that nasometry is useful for the objective 
evaluation of patients with nasal obstruction. Of 
note, there was no mention in this study of nasal 
obstruction as a symptom but rather as a sequel to 
occluding the nostrils.

The purpose of our study is to analyze the clinical 
application of nasometry as a diagnostic tool in patients 
with the symptom of nasal obstruction compared with 
controls with no history of nasal obstruction.

Patients and methods
Participants. A total of 38 adult patients complain-
ing of nasal obstruction were included in the study. 
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The extent of nasal obstruction as a symptom was not 
stratified or graded as mild, moderate, and severe; in-
stead, it was reported as present or not present. The 
same number of people with no history of nasal ob-
struction were used as a control group. All patients 
agreed to participate in this study after having read 
and signed the informed consent approved by the 
Institutional Review Board. Patients with a history 
of nasal or palatal surgery and with a motor speech 
disorder were excluded from the study. Patients on 
nasal decongestants, intranasal steroids, or antihista-
mine at the time of investigation or with nasal/naso-
pharyngeal polyps or masses were also excluded from 
the study.

Materials and procedures. In addition to demo-
graphic data (i.e., age and sex), nasalance scores of 
all participants were assessed using a Nasometer II 
instrument model 6450 (Kay Elemetrics Corp.; Lincoln 
Park, N.J.). Headgear was placed, and an input device 
with a microphone on either side of a sound separator 
plate rested on the upper lip of each participant. Three 
passages originally described by Fletcher and used in 
most clinical and nonclinical studies on nasalance were 
used as reading material.20 These were the Zoo passage, 
the Rainbow passage, and nasal sentences.21,22 The mean 
nasalance score, which is the ratio of the nasal acoustic 
energy to oral acoustic energy, was calculated for every 
patient. The same protocol was followed for all tests 
(in a quiet room where only the participant and the 
researcher were present).

Descriptive analysis was used to report all frequen-
cies and means of the outcome measures. Data were 
presented as mean ± standard error of mean for each 
passage for every participant. They were computed 
using the “calculate” function in the Nasometer 6450 
software package. Statistical significance was assessed 
by a Wilcoxon signed rank test using the Statistical 
Package for the Social Sciences ver. 22 (SPSS Inc.; Chi-
cago). Differences were considered significant at p < 0.05.

Results
Patient characteristics. In each group, 22 were men 
and 16 were women. The mean age was 28.1 and 25.9 
years for the study group and the control group, re-
spectively, with no significant difference in age be-
tween the two groups.

Nasalance data. For the Zoo passage, the mean 
nasalance score was 27.0 ± 17.699 in the study group 
and 31.158 ± 14.401 in the control group (p = 0.276). 
For the Rainbow passage, the mean nasalance score 
was 34.514 ± 14.682 in the study group and 38.263 ± 
11.945 in the control group (p = 0.234). For the nasal 

sentences part, the mean nasalance score was 43.057 
± 14.117 in the study group compared with 42.553 ± 
11.401 in the control group (p = 0.867).

No statistically significant difference was found in the 
nasalance score between the study and control groups for 
the Zoo passage, Rainbow passage, and nasal sentences.

Discussion
Nasalization is a term used to describe the produc-
tion of sound while the velum is low during speech.4 
It allows the escape of air to the nasal cavity, where 
it gets modified along its passage. Subsequently, any 
alteration in the nasopharyngeal morphology or anat-
omy, with changes in volume and flow, can affect the 
resonance of sound and hence the nasality of the per-
ceived voice.23

Assessment of the nasality of voice has traditionally 
been based on a perceptual evaluation performed by a 
speech pathologist, vocal teacher, or laryngologist.5,7,8 
Clinical tests were developed later to better assess 
nasality. In particular, a straw or small tube was 
used; an examiner places one end of the tube at the 
entrance of the patient’s nose and the other end at the 
examiner’s ear.24

Other objective measurement tools such as acoustic 
rhinomanometry, peak nasal inspiratory flow, and na-
sometry have also been described. These were proven 
to be effective tools for the measurement of the nasal 
cavity pressure, nasal airway respiratory function, and 
configuration of the nasal cavity.25-27

Rhinomanometry has been used to measure total 
nasal resistance, whereas peak nasal inspiratory flow 
has often been described as an effective measure for 
assessing the presence and severity of changes in nasal 
patency.25 Both diagnostic tests are difficult to perform 
and require placement of a mask or cannula, and thus 
are not well tolerated by patients. Despite the usefulness 
of these objective measurements to assess the patency   
of the nasal airway, only a few studies have shown a high 
correlation between them and the subjective sensation 
of nasal congestion.25

With the development of nasometry and the updated 
versions of nasometers by Kay Pentax,28 nasalance (the 
ratio of the nasal acoustic energy to oral acoustic ener-
gy) became easy to measure.11 A change in nasalance 
has been reported in numerous conditions, such as 
in velopharyngeal insufficiency, with the use of nasal 
decongestants,12 and after velopalatal surgery,13,14 sep-
toplasty,15 and sinus surgery.16-18

Despite the ubiquity of reports on the clinical appli-
cation of nasometry, only Parker et al, in a comparison 
with rhinomanometry, have investigated the clinical 
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application of nasometry in the assessment of nasal 
obstruction.19 Their study was carried out in 15 adult 
patients (9 men and 6 women) in whom both rhinoma-
nometry and nasometry scores were measured before 
and after closing the patients’ nostrils. They found a 
significant association between the total nasal resistance 
and the differences in the occluded and unoccluded 
nasalance scores, concluding that nasometry can be 
used as a tool for objective assessment of patients with 
nasal obstruction.

Unlike Parker’s findings, no significant difference in 
the mean nasalance score was found between patients 
with nasal obstruction and the control group in our 
study. The disparity between our results and those 
of Parker et al can be attributed to the difference in 
patient selection and lack of consensus on the defini-
tion of nasal congestion vs. fullness/obstruction and, 
in addition, to the difference in the technique used 
in each study.

In Parker’s study, measurements were not performed 
in patients with nasal obstruction as a symptom. 
Instead, the nose was artificially occluded while 
measurements were taken. The complete occlusion of 
the nostril will no doubt reduce the nasal airflow and 
increase the nasal pressure and hence increase the total 
nasal resistance as documented by rhinomanometry. 
Similarly, we would expect a difference in acoustic 
rhinometry with complete nasal occlusion due to 
changes in nasal geometry. That being said, the results 
of Parker’s investigation revealed a strong correlation 
between measurements taken by rhinomanometry and 
nasometry, with an inverse relationship between nasal 
resistance and nasal scores.

In our study, the lack of a significant difference in the 
nasalance score between patients with nasal obstruc-
tion and controls can be explained by the reality that 
nasal obstruction does not always reflect the presence 
of volume or pressure changes in the nasal cavity.25 
Measurement of nasalance was indeed performed in 
patients with a subjective sensation of nasal blockage, 
but no changes in nasal volume or pressure could be 
documented. A change in volume or pressure, if present, 
would have caused a possible change in the aerodynamic 
energy and geometric configuration with a subsequent 
change in the acoustic energy.

Also worth noting is that even in the absence of 
volumetric or pressure alterations, changes in the 
nasal mucosa can lead to a series of sensory stimuli 
that travel through polymodal neurons that carry 
receptors and sensor ion channels sensitive to multiple 
conditions.29 These stimuli end in the somatosensory 
cortex region of the rostral insula, the frontal lobe, 

the anterior cingulate gyrus, and areas of motor 
speech and convey a feeling of nasal congestion.30 The 
sensation of nasal blockage, therefore, is not always 
related to evident anatomic variations causing this 
complaint and is not necessarily caused by a change 
in the volume or pressure of the nasal cavity.24 As a 
result, the absence of a statistically significant differ-
ence in the nasalance scores in patients with nasal 
obstruction vs. those with no nasal obstruction is 
not surprising.

This study is the first to investigate the clinical appli-
cation of nasometry in patients with symptoms of nasal 
obstruction. It has two limitations: the relatively small 
number of subjects, which impairs the stratification of 
the degree of nasal obstruction into mild, moderate, 
or severe; and the lack of nasal volumetric or pressure 
measurements, both of which would have been valuable 
in the interpretation of our findings.

Conclusion
Nasalance reflects the dispersion of the acoustic en-
ergy through the velopharyngeal opening. Based on 
the results of this investigation, it has limited value 
in the objective assessment of nasal obstruction. This 
lack of utility can be attributed to nasal obstruction’s 
not always reflecting a change in the volume or pres-
sure of the nasal airflow with a subsequent change 
in the dispersion of the acoustic energy through the 
nasal cavity.
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