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Characteristics of peak nasal inspiratory flow on high school students with rhinosinusitis in denpasar
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Abstract

Background: The score of nasal obstruction is one parameter used to assess nasal obstruction. Examination with peak nasal inspiratory
flow meter is the most practical examination, easy to carry, without any risk and has quick results.

Objective: To understand the characteristics of nasal obstruction based on the examination of peak nasal inspiratory flow meters in
rhinosinusitis patients.

Methods: This study is a descriptive study using a cross-sectional design to understand the characteristics of patients with rhinosinusitis
and assess the level of nasal obstruction in high school students with rhinosinusitis based on PNIF examination.

Result: The degree of nasal obstruction in rhinosinusitis patients in this study was a mild degree of 41 students or 67.2% with the mean
PNIF value of 87.05 L/min, a moderate degree of 20 students or 32.8% with the mean PNIF value of 61.5 L/min and there was no severe

degree nose obstruction.

Conclusion: It can be concluded that there are nasal obstructions in patients with rhinosinusitis.
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Introduction

Rhinosinusitis is an inflammatory disease that affects the nasal
mucosa and paranasal sinuses. This inflammation often
originated from a viral infection, which due to several
circumstances develops into a bacterial infection with pathogenic
bacteria found in the upper respiratory tract. Other causes include
fungal infections, dental infections and can also occur due to
fractures or tumours %21,

Nasal obstruction is the most common complaint in patients with
rhinosinusitis. About 80-90% of patients with rhinosinusitis
complain of nasal obstruction. Complaints of nasal obstruction,
although not a symptom of severe disease, can reduce the quality
of life and activities of rhinosinusitis patients [ 51,

The nasal obstruction score is one of the parameters to assess a
nasal obstruction. Simple objective examinations can be
performed, such as peak nasal inspiratory flow meter (PNIF),
rhinomanometry and acoustic rhinometry. Examination with the
peak nasal inspiratory flow meter is the most practical
examination.

It is easy to carry, without any risk, and has fast results. Until
now, there is no data on the characteristics or description of nasal
obstruction in rhinosinusitis patients based on PNIF examination.
Therefore, the authors would like to conduct a study on the
characteristics of nasal obstruction in rhinosinusitis patients
based on PNIF [51,

Methods

This study is a descriptive study using a cross-sectional design to
determine the characteristics of rhinosinusitis patients and to
assess the level of nasal obstruction in high school students with
rhinosinusitis based on the PNIF examination. This study was
conducted in three high schools in Denpasar, namely: SMA
Negeri 1 Denpasar on April 18, 2017, SMA Santo Yosep
Denpasar on April 22, 2017 and SMA 4 Denpasar on May 18,
2017.

Result

The study has been conducted at SMA Negeri 1 Denpasar, SMA
Santo Yosep Denpasar and SMA 4 Denpasar. In this study, out
of the 360 students who were examined, the total sample that met
the inclusion criteria for rhinosinusitis was 61 students. The data
on the sample characteristics based on each school are presented
in table 1. The total samples of rhinosinusitis patients at SMA
Negeri 1 Denpasar is 21 students consisted of 13 male students
(61.9%) and eight female students (38.1%). The samples
obtained at SMA Santo Yosep Denpasar was 18 students
consisted of 12 male students (66.7%) and six female students
(33.3%). The total sample from SMA Negeri 4 Denpasar is 22
students consisted of 12 male students (54.5%) and ten female
students (45.5%).
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Table 1: Distribution of students with rhinosinusitis based on gender
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Gender School Total
SMA N1 Denpasar SMA Santo Yosep Denpasar SMA N4 Denpasar
Male 13 (61, 9%) 12 (66, 7%) 12 (54, 5%) 37 (60, 7%)
Female 8 (38, 1%) 6 (33, 3%) 10 (45, 5%) 24 (39, 3%)
Total 21 18 22 61

The age range of the study sample ranged from 15 years to 17
years. Based on the table. 2, it was obtained that the highest
number of rhinosinusitis patients at SMA N 1 Denpasar, SMA N

4 Denpasar and SMA Santo Yosep Denpasar was 29 students
(47.5%) at the age of 16 years, followed by 23 students (37.7%)
at 15 years old and nine students (14.8%) at the age of 17 years.

Table 2: Distribution of students with rhinosinusitis based on age

Age School Total
SMA N 1 Denpasar SMA Santo Yosep Denpasar SMA N 4 Denpasar
15 years old 8 (38, 1%) 6 (33, 3%) 9 (40, 9%) 23 (37,7%)
16 years old 9 (42, 9%) 9 (50, 0%) 11 (50, 0%) 29 (47, 5%)
17 years old 4 (19, 0%) 3 (16, 7%) 2 (9, 1%) 9 (14, 8%)
Total 21 18 22 61

Students who suffer from rhinosinusitis undergo a PNIF
examination to determine the level or degree of nasal obstruction.
Based on the result, from a total of 61 students with rhinosinusitis,
41 students experienced mild nasal obstruction or 67.2% with the
mean PNIF value of 87.05 L/min, moderate nasal obstruction

were obtained in 20 students or 32.8% with the mean PNIF of
61.5 L/min. In this study, there were no rhinosinusitis patients
with severe nasal obstruction. The details for each school are
described in table. 3 and table. 4.

Table 3: Distribution of nasal obstruction degree in rhinosinusitis patients

School
Nasal obstruction degree SMA N 1 Denpasar SMA Santo Yosep Denpasar SMA N 4 Denpasar Total
Mild (80-120 L/mnt) 1571,4% 1372, 2% 1359, 1% 41 67, 2%
Moderate (50-79 L/mnt) 6 28, 6% 527,8% 940,9 20 32, 8%
Severe (< 50 L/mnt) 0 0% 0 0% 00% 00%
Total 21 18 22 61

Table 4: The mean value of PNIF for each degree of nasal obstruction

Nasal obstruction degree Mean value of PNIF (L/mnt)
Mild 87,05
Moderate 61,5
Severe 0

Discussion

This study is a descriptive study using a cross-sectional design.
The history and physical examination were carried out to
determine if there were any disorders in the nose and paranasal
sinuses and then followed by a PNIF examination to assess the
level or degree of nasal obstruction.

In this study, it was found that a total of 61 students suffered from
rhinosinusitis from 3 schools, namely SMA N 1 Denpasar, SMA
Santo Yosep Denpasar, and SMA N 4 Denpasar. Of the three high
schools, the highest sample was male, with as many as 37
students (60.7%) and 24 students (39.3%) were female. The study
conducted by Zbislawski ¥! also showed that rhinosinusitis
patients were more likely to be male than female, namely 52.7%
and 47.3%, respectively.

Patients with rhinosinusitis are more common in males than
females, associated with different activities between both
genders. Males are more often outside the house so that they are
more often exposed to air pollution, dust, cold and dry air,
resulting in mucosal changes and ciliary damage.

According to the European Position Paper on Rhinosinusitis and

Nasal Polyps 2012 ™M, smokers tend to be more susceptible to
rhinosinusitis. Therefore, it can be related that rhinosinusitis is
more common in males because there are more smokers in males
than females 1,

Rhinosinusitis can occur in children to adults. This study included
high school students with an age range of 15-17 years old where
they tend to have more activities outside the home, thus are at risk
of being more easily exposed to dust and air pollution. The study
conducted by Hesty et al. showed that most cases of rhinosinusitis
occurred in the young and adult age groups (15-49 years) as many
as 61.9%. Similar findings were also reported by Husni et al.
They found that the distribution of patients with rhinosinusitis in
the 15-24 years age group was 33.3%.

The main complaint of patients with rhinosinusitis is nasal
obstruction. Several studies reported that 80-95% nasal
obstruction was the most reported complaint. PNIF made by
Clement Clark Itd is a tool to measure the degree of nasal
obstruction with its measurement results divided into severe
degrees when the nasal inspiratory airflow rate is less than 50
I/min, moderate degrees when nasal inspired airflow is between
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50-79 I/min, mild degree when nasal inspiratory airflow is
between 80-120 I/min, and no nasal obstruction when nasal
inspiratory airflow is more than 120 I/min 15,

In this study, 41 students obtained mild nasal obstruction or
67.2% with the mean PNIF value of 87.05 L/min and moderate
nasal obstruction in 20 students or 32.8% with the mean PNIF of
61.5 L/min. In this study, there were no rhinosinusitis patients
with severe nasal obstruction. Based on the study conducted by
Rodrigo et al., the mean value of nasal obstruction in patients
with inflammation of the nasal mucosa and paranasal sinuses was
114.0 L/min. While the study reported by Rachmawati, et al., the
mean value of airflow that experienced nasal obstruction with
PNIF on three examinations was 63.88 I/min with the lowest
value of 45 L/min and the highest value of 90 L/min. Then the
results obtained in the study by Nursanti, the mean value of PNIF
in patients with inflammation of the nasal mucosa was 79.5 + 32.1
L/min.

Allergic rhinitis in experimental animal models can be assessed
by the nasal symptom score after the study subjects were induced
with ovalbumin. In this study, Wistar rats with allergic rhinitis
were initiated by inducing intraperitoneal ovalbumin for 14 days
in the sensitization phase, followed by repeated exposure to
intranasal ovalbumin for 14 days. Repeated administration of
intranasal ovalbumin can cause allergic rhinitis symptoms such
as sneezing, scratching the nose in mice and is a good
experimental animal model for allergic rhinitis study [ 7 €1,

Conclusion

This study found a total of 61 students from three high schools in
Denpasar, namely SMA Negeri 1 Denpasar, SMA Santo Yosep
Denpasar and SMA 4 Denpasar. The distribution of gender is 37
male students (60.7%) and 24 female students (39.3%) with an
age range of 15-17 years old.

The degree of nasal obstruction of patients with rhinosinusitis in
this study resulted in mild nasal obstruction of 41 students or
67.2% with the mean PNIF value of 87.05 L/min, moderate nasal
obstruction in 20 students or 32.8% with the mean PNIF of 61.5
L/min and no severe degree of nasal obstruction was found.
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