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Chronic productive cough 
in young adults is very often due 

to chronic rhino-sinusitis
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Introduction

The combination of chronic cough and phlegm
poses a common diagnostic problem, being one of
the most frequent complaints for which patients
seek medical care from pulmonologists [1-3].
Community surveys suggested that the prevalence
of a recurrent cough is up to 40% and that the
prevalence of a persistent productive cough is as
high as 10% [4-6]. The recent multi-centre Italian
Study of Asthma in Young Adults (ISAYA) carried
out between 1998-2000 confirmed a startlingly
high prevalence of chronic productive cough [7].
The Chronic Obstructive Pulmonary Disease
(COPD) staging system of the Global Initiative for
Chronic Obstructive Lung Disease (GOLD), rein-
forced in the American Thoracic Society (ATS) /

European Respiratory Society (ERS) Task Force
guidelines, introduced the presence of chronic
cough and/or sputum production in the absence of
airflow obstruction as an indicator for identifying
subjects at risk of developing COPD later in life
[8, 9]. However, the few prospective studies aimed
at verifying the predictive value for COPD of these
chronic symptoms gave contrasting results [10,
11]. Chronic respiratory symptoms in many sub-
jects may remit, as documented in the Copenhagen
City Heart Study [10], or may be attributable, at
least in part, to other diseases sharing the same
symptoms but differing from COPD in their patho-
genesis, treatment and evolution, such as chronic
rhino-sinusitis or asthma [12-14]. The combina-
tion of chronic cough and phlegm very often has
been associated with upper airway disease [15];
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ABSTRACT: Chronic productive cough in young adults is
very often due to chronic rhino-sinusitis. A.G. Corsico, 
S. Villani, M.C. Zoia, R. Niniano, E. Ansaldo, G. Cervio,
P.M. Quaresima, E. Gatto, E. Crippa, A. Marinoni,
A. Foresi, E. Pozzi, I. Cerveri.

Background. Chronic productive cough is a common
clinical problem; often potential causes outside the lower
respiratory tract are forgotten or ignored. The aim of this
study was to make a precise etiopathogenetic diagnosis of
chronic productive cough in young adults.

Methods. In a clinical setting, 212 subjects (mean age
41±5 years) who had reported chronic productive cough
in a previous postal survey of a young adult population
underwent within two years clinical and functional in-
vestigations following a rational diagnostic approach.
Two pulmonologists independently established the diag-
nosis using a clinically structured interview on nasal and
respiratory symptoms, spirometry and other tests when
appropriate (bronchodilator test or methacholine

bronchial challenge, chest radiography); if rhino-sinusi-
tis was suspected, subjects underwent an ENT examina-
tion with nasal endoscopy and/or sinus computed tomog-
raphy.

Results. At the end of the diagnostic procedure, 87
subjects (41%) no longer had chronic productive cough
and had normal function. Fifty-eight subjects (27%) had
chronic rhino-sinusitis; seventeen subjects (8%) had asth-
ma, and of these fourteen also had chronic rhino-sinusitis;
50 subjects (24%) had COPD stage 0+, of these seven also
had chronic rhino-sinusitis. Chronic rhino-sinusitis was
more frequent in females than in males (p<0.05).

Conclusions. Both in clinical practice and in epidemi-
ological studies, it is important to consider that the origin
of chronic productive cough could be frequently outside
the lower respiratory tract; a consistent percentage of
young adults with persistent productive cough has indeed
chronic rhino-sinusitis.
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however, objective verification of this association
is frequently lacking. Many reported series, main-
ly from the USA, indicate that post-nasal drip syn-
drome is one of the most common causes of a
chronic productive cough [16, 17].

The aim of this study was to make a precise di-
agnosis of the causes of chronic productive cough
in a large group of young adults. For this purpose,
all the subjects who had reported having a chronic
cough and phlegm in a previous postal survey on a
young adult population in Italy were invited to un-
dergo clinical and functional investigations of their
symptoms using a rational diagnostic approach.

Methods

Subjects

The previous cross-sectional survey of the
young adult population was carried out between
1998 and 2000 in nine Italian centres (ISAYA)
[18]. In each centre a random sample of about
3000 people aged 20-44 years was chosen; there
were more than 25,000 eligible subjects and the
overall response rate to the screening question-
naire was 72%. This survey, although specifically
aimed at evaluating the prevalence of asthma, pro-
vided the present authors with the opportunity of
assessing the prevalence of subjects with self-re-
ported chronic productive cough in young age
classes. The self-administered questionnaire used
contained validated questions on symptoms and
risk factors for asthma and COPD, mostly taken
from the European Community Respiratory Health
Survey (ECRHS) questionnaire [19].

Only the subjects living in one of the centres
(Pavia, northern Italy) were asked to participate in
this specific study. The question on the postal
questionnaire that was used to select subjects was
“Have you had cough and phlegm on most days
for as much as three months per year and for at
least two successive years?” The target sample
was constituted by 262 subjects, smokers and non-
smokers, who gave a positive response to this
question. Ethics approval for the study was ob-
tained from the competent Ethical Committee; all
patients gave informed written consent.

Study Design

The clinical and functional studies were com-
pleted within two years after the postal survey. At
clinical examination, two pulmonologists (AG. C.
and MC. Z.), independently, had to establish a di-
agnosis following a rational approach adapted
from Irwin and Madison [13]. This approach start-
ed in all subjects with a structured interview con-
taining detailed questions on symptoms of asthma,
rhinitis, COPD and their known risk factors ac-
cording to the ECRHS protocol [www.ecrhs.org]
[20]. In addition, the subjects were asked about the
presence of anterior rhinorrhoea, nasal obstruction,
sinus pain, sneezing, nasal itch, post-nasal drip,
and hyposmia/anosmia, as described in the 1996
Rhino-sinusitis Task Force Report [21]. The two

pulmonologists then examined the results of the
spirometry examination and the measurement of
lung volumes, assessed in all subjects. At that
point, the physicians narrowed down the list of
possible diagnoses by reviewing the patient’s his-
tory and physical examination and focusing on the
most common causes of chronic productive cough.
If rhino-sinusitis was clinically suspected, subjects
underwent an Ear, Nose and Throat (ENT) exami-
nation with nasal endoscopy and/or sinus comput-
ed tomography [22].

When subjects presented other atypical fea-
tures or when an agreement was not reached by the
two specialists, other useful investigations, such as
chest radiography, a bronchodilator test or metha-
choline bronchial challenge, could be requested.

All the clinical and functional information was
processed based on GINA guidelines for asthma
[23], the GOLD and ERS/ATS criteria for COPD
(stage 0+) [8,24] and the Allergic Rhinitis and its
Impact on Asthma (ARIA) guidelines for rhino-si-
nusitis [25].

Measurements

All measurements were performed by an in-
vestigator unaware of the responses to the ques-
tionnaires or information collected in the struc-
tured interview. Lung function tests, bronchodila-
tor tests, and methacholine challenge were per-
formed according to ECRHS protocols [20]. A
Vmax 22 system and an Autobox V6200 (Sen-
sorMedics, Yorba Linda, CA) were used to mea-
sure lung function. Thoracic gas volumes were
measured with the subjects seated in the body
plethysmograph and panting against a closed shut-
ter at a frequency slightly <1 Hz with their cheeks
supported. Total lung capacity (TLC) was calculat-
ed as the sum of thoracic gas volume and the in-
spiratory capacity measured soon after reopening
the shutter; residual volume was calculated as the
difference between TLC and a slow expiratory vi-
tal capacity. Airflow obstruction was defined as
FEV1/FVC <0.70 [8].

Statistics

Heterogeneity in the distribution of smoking
habit between genders and in the distribution of the
different diagnoses between genders and among
smoking habits were compared using the Chi-
square test. A p value of <0.05 was considered sta-
tistically significant. All tests were two tailed (sta-
tistical software Stata 7, Statacorp, College Station,
TX, USA). Data is presented as means ± SD.

Results

Out of the 262 subjects who had given a posi-
tive response to the aforementioned question on
chronic productive cough in the postal survey con-
ducted between 1998 and 2000, 212 subjects (107
males and 105 females, mean age 41±5 years) par-
ticipated in this clinical and functional study (re-
sponse rate: 81%).
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One hundred and fourteen subjects (54%) were
current smokers, 38 subjects (18%) were past
smokers and 60 (28%) were non-smokers. The dis-
tribution of smoking habit was significantly differ-
ent between genders (p<0.001), with non-smokers
being more frequently females than males (73% vs
27%).

In 172 subjects (81%) the two pulmonologists
agreed on the diagnosis on the basis of the clinical
interview, lung function data, and ENT examina-
tion without other tests. Thirty-six subjects under-
went a methacholine challenge and four subjects
with airflow obstruction underwent a bronchodila-
tor test.

At the end of the diagnostic procedure, a group
of 87 subjects (41%) no longer had chronic respi-
ratory symptoms and had normal lung function. 58
subjects (27%) were diagnosed as having chronic
rhino-sinusitis. Seventeen subjects (8%) were
found to have asthma: fourteen of these subjects
also had chronic rhino-sinusitis. Finally, 50 sub-
jects (24%) had COPD stage 0+; seven of these
subjects also had chronic rhino-sinusitis and three

had airflow obstruction suggesting a COPD stage
1 (figure 1).

Among the 87 subjects with normal lung func-
tion and no longer reporting chronic respiratory
symptoms, six had stopped smoking and eight had
received therapy from their general practitioner in
the interval between the mail questionnaire and the
clinical and functional study. The distribution of
the different diagnoses was significantly different
between genders (p<0.05) and among smoking
habits (p<0.0001). In fact, the percentage of sub-
jects with COPD stage 0+ was higher in males
than in females while that of subjects with rhino-
sinusitis was higher in females than in males (table 1).
The percentage of subjects with COPD stage 0+
was higher in current smokers than in past or non-
smokers while the percentage of subjects with
asthma was lower in current smokers than in past
or non-smokers (table 2).

Lung function parameters according to the dif-
ferent diagnosis are reported in table 3; between-
group comparisons are not given because lung
function parameters were used for the diagnosis.

Table 2. - Distribution of clinical diagnoses by smoking habit*

Non-smokers Past smokers Smokers
(N=60) (N=38) (N=114)

No more symptoms 27 (45%) 20 (53%) 40 (35%)
COPD stage 0+ 2 ( 3%) 2 ( 5%) 46 (40%)
Asthma 8 (13%) 4 (11%) 5 ( 4%)
Rhino-sinusitis 23 (38%) 12 (32%) 23 (20%)

* Chi-square test, p<0.0001.

Table 1. - Distribution of clinical diagnoses by gender*

Males Females
(N=107) (N=105)

No more symptoms 42 (39%) 45 (43%)
COPD stage 0+ 33 (31%) 17 (16%)
Asthma 10 ( 9%) 7 ( 7%)
Rhino-sinusitis 22 (21%) 36 (34%)

* Chi-square test, p<0.05.

Fig. 1. - Flow chart of subjects participating in the clinical and functional study from the 262 subjects with chronic cough and the phlegm identi-
fied in the postal survey to the final diagnosis.
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Discussion

Our study shows that a consistent percentage
of young adults with persistent productive cough
have chronic rhino-sinusitis whereas only about
one in four subjects with chronic productive cough
can reasonably be defined as at risk of COPD. In
addition it confirms that chronic productive cough
disappears spontaneously or after treatment in a
large proportion of young adults within few years.

The association we found between chronic
nasal symptoms and chronic productive cough
confirms that the post-nasal drip is a frequent
cause of cough, which could also contribute to the
volume of sputum expectorated. The large propor-
tion of our subjects reporting chronic productive
cough who were clinically diagnosed as suffering
only from chronic rhino-sinusitis suggests that this
relationship may be, at least in part, due to some
confusion by the patients in distinguishing be-
tween post-nasal drip and lower airway symptoms;
the question on chronic productive cough in the
questionnaire did not, by itself, allow subjects to
discriminate between an upper or lower airway
origin of their symptoms. In our study chronic rhi-
no-sinusitis was also diagnosed in 15% of young
adults with COPD stage 0 suggesting that post-
nasal drip may also contribute to lower respiratory
tract symptoms. Roberts found a very high preva-
lence of nasal symptoms in patients with moderate
to severe COPD, with about 40% of such patients
having a post-nasal drip [26]. Although rhino-si-
nusitis and lower airway involvement are also fre-
quently associated in the same patient, their inter-
relationship is still poorly understood [22].
Prospective studies should be undertaken to char-
acterise the time course of the nasal symptoms in
relation to the respiratory ones.

Persistent cough and sputum production often
precede the development of airflow limitation and
can, therefore, offer a unique opportunity to iden-
tify subjects at risk of COPD for an early interven-
tion. However, while the importance of promoting
the concept of an “at risk“ population in a global
health policy is well recognised, the appropriate-
ness of stating that chronic productive cough is a
marker of an ongoing pathological process in the
lower airways has already been questioned by
Vestbo and Lange who found, in a long-term fol-
low-up study, that COPD stage 0 is not a stable

feature and is of little help in predicting later de-
velopment of COPD [10]. In fact, these authors
retrospectively showed that about 40% of subjects
who reported having chronic productive cough no
longer had these symptoms after 5 years. In agree-
ment with Vestbo’s study, we found that 41% of
young adults who reported chronic productive
cough in a postal questionnaire no longer did so
when evaluated in a clinical setting using a more
detailed questionnaire administered by a physician
after an interval of no longer than two years. This
indicates that chronic productive cough is not al-
ways irreversible, even when it has been present
for more than two years: in our subjects this may
have been in part the consequence of smoking ces-
sation and in part due to the fact that some of the
subjects had sought medical care from pulmonolo-
gists. At the end of our diagnostic procedure, only
about one in four subjects with chronic productive
cough was defined as at risk of COPD and this
small proportion of subjects may explain the lack
of predictive value of chronic productive cough.

In the majority of cases routine tests were
enough to solve the diagnostic problems. Howev-
er, in the other cases useful information was added
by methacholine bronchial challenge and bron-
chodilator test.

The strength of our study is that the sample
constituted young adults from the general popula-
tion. Studying those people referred to specialist
cough clinics to seek medical advice would not
have provided information of the same relevance.
To overcome the limits of a subjective clinical ap-
proach to the diagnosis, a rational diagnostic path-
way adapted from Irwin and Madison and similar
to that recently proposed by Kastelik et al., was
applied and two independent pulmonologists had
to agree on the final diagnosis [13, 27].

In conclusion, it is important to be aware that
the origin of chronic productive cough may lie out-
side the lower respiratory tract and of the interac-
tions between the upper and lower airways. In epi-
demiological studies, it is important to consider
that the positive response to chronic cough and
phlegm, particularly in young adults, could be fre-
quently due to chronic rhino-sinusitis. In clinical
practice, the persistence of chronic respiratory
symptoms such as chronic cough and phlegm,
should be carefully investigated with a multidisci-
plinary approach.

Table 3. - Lung function by clinical diagnoses

No more symptoms COPD stage 0+ Asthma Rhino-sinusitis
(N=87) (N=50) (N=17) (N=58)

FEV1 (% pred.) 100±20 88±18 90±25 97±19

FEV1/FVC (%) 82±5 79±6 77±9 83±8

RV (% pred.) 97±20 104±16 104±15 98±18

Data is presented as means ± SD. Between-group comparisons are not given because lung function parameters were used for
the diagnosis.
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