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ORIGINAL ARTICLE

ABSTRACT
Nasal mucociliary clearance is a primary physiological defense mechanism of upper as well as lower respiratory tract, and thus maintains the
state of health of the respiratory tract. Any disturbance in number or movement of cilia and change in character or amount of mucus
production leads to an altered nasal mucociliary clearance. The present study was undertaken to study the effect of aging on nasal mucociliary
clearance.

Nasal mucociliary clearance time was assessed in 240 normal subjects, 120 males and 120 females, which were divided in six groups,
each comprising of one decade starting from 11 to 20 years. The mean nasal mucociliary clearance time ranged 7.34 to 14.48 minutes in
males and 7.36 to 15.38 minutes in females in different groups (A-F). There was no statistical difference between males and females in each
group (p > 0.05). The nasal mucociliary clearance time was not found to be increased till 5th decade (p = 0.05). However, the nasal
mucociliary clearance time was found to be increased in 6th and 7th decades (group E&F) significantly (p ≤ 0.001), which was more marked
in group F. This may explain the increased susceptibility of elderly to sinusitis chronic bronchitis, deep lung infections and increased incidence
of pneumonia.
Keywords: Mucociliary clearance, Kartagener’s syndrome, Andersen’s saccharin method.

INTRODUCTION

Nasal mucociliary clearance is a primary physiological
defense mechanism of upper as well as lower respiratory
tract, and thus maintains the state of health of the respiratory
tract. The vital part of this mechanism is an adequate
quantity of mucus with appropriate rhinological qualities
and adequately functioning cilia, which beat in
metachronous fashion towards nasopharynx.1 Any
disturbance in number or movement of cilia and change in
character or amount of mucus production leads to an altered
nasal mucociliary clearance.

The respiratory epithelium is essential for defense of
the airways against inhaled pathogens.2 When inhaled
pollutants and pathogens reach the upper respiratory tract
and adhere to surface mucus, they are conveyed by
mucociliary clearance to the nasopharynx and periodically
swallowed. As the age advances, the ciliary function gets
slowed down and becomes more prone to secondary
respiratory infection as is also seen in certain diseases like
Kartagener’s syndrome, cystic fibrosis, asthma, bronchiectasis,
chronic bronchitis and sinusitis.3-6 Although, mucociliary
clearance might decline with aging, little is known about
the effect of aging on nasal mucociliary clearance. The
present study was undertaken to study the effect of aging
on nasal mucociliary clearance.

MATERIALS AND METHODS

The present study was conducted on 240 normal persons of
either sex in equal numbers in age group of 11 to 70 years.
The study sample was chosen using random sampling
technique with adequate numbers of participants without
any ENT or lower respiratory tract pathology. They were
divided into six groups A, B, C, D, E and F comprising of
11-20, 21-30, 31-40, 41-50, 51-60 and 61-70 years
respectively. Detailed history was obtained and routine ENT
examination was carried out. The diseases which are known
to affect nasal mucociliary clearance like nasal polyps,
deviated nasal septum, foreign bodies in nose, enlarged
adenoids, allergic and atrophic rhinitis along with lower
airway obstructive condition like bronchial asthma and
chronic pulmonary diseases, where mucociliary clearance
is known to be impaired, were also excluded from the study.
The person on drugs like bromhexine that are also known
to affect nasal mucociliary clearance and those who smoked
were also excluded from the study

Nasal mucociliary clearance was evaluated by means
of Andersen’s saccharin method,7 which is simple, quick,
non-invasive and serves as a valuable screening test.

A saccharin particle (1.5 mm diameter) was carefully
placed on the floor of nasal cavity about 1 cm behind the
anterior end of the inferior turbinate. The patients were asked
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not to sniff, sneeze, smoke, eat or drink during the test and
avoid deep breathing. They were asked to swallow every
30 seconds and to report the first change in their sensation
of taste. The time taken by the patients from placement of
particle to the perception of the sweet taste in the pharynx
was noted . The nature of the particle was not disclosed to
the patient to ensure the reliability of the procedure. The
test was repeated in the other nostril and the mean of the
two sides was taken as mucociliary time. This was done to
exclude the effect, if any, of nasal cycle on the mucociliary
time. The results were statistically analyzed by using ‘z’ test.

RESULTS

The subjects were divided into six groups and each group
consists of 40 healthy age and sex matched person. Group
A (11-20 years), B (21-30 years), C (31-40 years), D (41-
50 years), E (51-60 years) and F (61-70 years) having mean
age 16.4:16.6, 24.4:24.2, 34.0:34.6, 44.4:44.2, 54.8:54.6 and
66.0:65.0 in males and females respectively. Male and
female ratio was almost equal in various groups (Table 1).

DISCUSSION

Nasal mucociliary clearance cleans airways of its own
secreted mucus, together with inhaled pollutants as well as
pathogens trapped in it. In turns, cough serves as a backup
system when nasal mucociliary clearance function is
impaired. Aging is a complex process associated with the
‘maturation and decline of a given function,’ however in
aged, impaired nasal mucociliary clearance functions are
pathogenic factor for development of chronic bronchitis.8

Salivation and swallowing are protective mechanism in oral
cavity, same way as the mucociliary clearance is in the
respiratory tract.

In present study, the mean value of nasal mucociliary
clearance time was 7.35 minutes in 11 to 20 years age group.
The mean value of nasal mucociliary clearance time ranging
from 5.7 to 8.55 minutes has been reported in healthy
adults.9 In group B, nasal mucociliary clearance time was
7.76 minutes, group C was 7.35 minutes and group D was
8.98 minutes. The mean value of nasal mucociliary clearance
time at Rohtak, Chandigarh, Calcutta and Nagpur are
reported to be 5.7, 5.06, 4.4 and 7.1 minutes respectively in
healthy subjects, which is comparable to our study as the
difference of two minutes between two studies is considered
as insignificant.10-13

The mean value of nasal mucociliary clearance in 51 to
60 years age (group E) is 11.53 minutes and 14.93 minutes
in group F, whereas in western countries a wide range of

The mean value of nasal mucociliary clearance time in
group A was 7.34 minutes in males and 7.36 minutes in
females, group B was 8.04 minutes in males and 7.48
minutes in females, group C was 7.14 minutes in males and
7.56 minutes in females, group D was 8.42 minutes in males
and 9.54 minutes in females, group E was 11.58 minutes in
males and 11.48 minutes in females, group F was 11.48
minutes in males and 15.38 minutes in females. The nasal
mucociliary clearance time showed insignificant difference
between two sexes in all the groups. The mean value of
nasal mucociliary clearance when compared A vs B, B vs C,
C vs D, D vs E was found to be insignificant (p = 0.05),
however, E vs F was found statistically significant (p =
0.001). When group A vs B, A vs C, A vs D were compared,
it was statistically insignificant (p = 0.05), but when A vs E
and A vs F were compared it was statistically highly
significant (p = 0.001) (Table 2).

Table 2: Nasal mucociliary clearance in various groups

Groups Nasal mucociliary clearance in minutes

Male Female

A (11-20 years) 7.34 7.36
B (21-30 years) 8.04 7.48
C (31-40 years) 7.14 7.56
D (41-50 years) 8.42 9.54
E (51-60 years) 11.58 11.48
F (61-70 years) 14.48 15.38

Groups Male Female

A vs B p ≥ 0.05 p ≥ 0.05
B vs C p ≥ 0.05 p ≥ 0.05
C vs D p ≥ 0.05 p ≥ 0.05
D vs E p ≥ 0.05 p ≥ 0.05
E vs F p ≤ 0.001 p ≤ 0.001
A vs C p ≥ 0.05 p ≥ 0.05
A vs D p ≥ 0.05 p ≥ 0.05
A vs E p ≤ 0.001 p ≤ 0.001
A vs F p ≤ 0.001 p ≤ 0.001

Table 1: Age and sex distribution of subjects

 Groups Mean age ( in years) No. of sex

Male Female Male Female

A (11-20 years) 16.4 16.6 20 20
B (21-30 years) 24.4 24.2 20 20
C (31-40 years) 34.0 34.6 20 20
D (41-50 years) 44.4 44.2 18 22
E (51-60 years) 54.8 54.6 28 12
F (61-70 years) 66.0 65.0 18 22
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nasal mucociliary clearance time is reported from 3.3-35
minutes in adults.14,15 In present studies, the mean value of
nasal mucociliary clearance time has been reported to be
8.2 minutes in adults, however, there can be considerable
variation in value at different places even in India, depending
on habit, habitat, climate and difference in facial
configuration.16

The mean value of nasal mucociliary clearance time in
group E and F was compared with group A to D. It was
found to be significantly higher. It is based on possible
hypothesis that decreased pulmonary function and nasal
mucociliary function might be a part of normal aging in
healthy subjects, as was observed in the present study and
is associated with high prevalence of respiratory symptoms
among otherwise healthy elderly.8,17

Increased susceptibility of elderly to deep lung infections
and sinusitis may be associated with impaired mucociliary
clearance. Further bacterial flora in oral cavity and impaired
salivary clearance also contribute to pathogenic
colonization.18 Some studies also defined that aging
influence breathing pattern and airway geometry, however
once the lungs are mature, the available evidence indicate
that deposition to the aging lung does not change over the
time as a factor of age alone.19

Physiological factors, such as age, sex, posture, sleep
and exercise are reported to influence nasal mucociliary
clearance due to change in the cilia, mucus or periciliary
layer or combination of these.8 Environmental pollution is
suspected to have a depressant effect on nasal mucociliary
clearance depending on different factors, such as pollutant
concentration and duration of exposure. Most studies focus
on sulphur dioxide, sulphuric acid, nitrogen dioxide and
ozone.17 As the age advances, there is cumulating effect of
these pollutants on nasal mucociliary clearance, however,
this manifest only in the 6th decade onwards as was observed
by us. This may explain the facts that elderly are more prone
to pneumonia as compared to young adults.
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