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ABSTRACT: The aims of this survey were to determine the prevalence of symptoms
indicative of chronic bronchitis (CB) in the French adult population, to identify the role
of risk factors for CB, and to assess rates of CB diagnosis and pulmonary function
testing (PFT) in the presence of CB.

A representative sample of 14,076 individuals aged >25 yrs completed a self-
administered questionnaire on symptoms, comorbidities, smoking history, socio-
demographical data, and diagnosis and care by physicians.

The prevalence of CB was 4.1% and the prevalence of chronic cough and/or
expectoration was 11.7%. In individuals with comorbidity, these figures were 10.4% and
24.4%, respectively. Smoking was associated with an increased frequency of CB. In
subjects with CB, 44.6% had PFT (spirometry or peak expiratory flow measurement),
24% were diagnosed as having CB, and 7.2% received care. Rates of diagnosis, PFT,
and follow-up were lower in young individuals and in those without comorbidity. PFT
and follow-up were less common in current smokers.

Prevalence of chronic bronchitis in French adults is high and similar in magnitude to
that of other industrialised countries. Comorbidities and tobacco smoking increase the
frequency of chronic bronchitis symptoms. Chronic bronchitis is too infrequently
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diagnosed, investigated and cared for.
Eur Respir J 2002; 20: 806-812.

In the 1950s and 1960s, chronic bronchitis (CB) was
defined as chronic excessive mucous secretion in the
bronchial tree, with chronic meaning occurring on
most days for >3 months in the year during >2
consecutive years. This clinical definition included
cough and expectoration, cough and swallowed
expectoration, and expectoration with denied cough,
as long as the symptoms were not attributable to other
known lung diseases [1]. Later, several studies showed
that CB itself did not cause chronic airflow obstruc-
tion. Moreover, both CB and chronic airflow obstruc-
tion were relatively independent responses to cigarette
smoke and were associated with each other only
because of the common noxious effects of smoking [2,
3]. In individuals with CB, recurrent episodes of acute
lower respiratory illnesses are responsible for time off
work. In addition, recent analysis of data from the
Lung Health Study suggests that, in persistent
smokers, an increasing number of such episodes are
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associated with accelerated decline in lung function

[4].

The expert report on the global strategy for the
diagnosis, management, and prevention of chronic
obstructive pulmonary disease (COPD) states that
persons with chronic cough (CC) and sputum
production are at risk of COPD, although not all
develop airflow obstruction. Therefore, these subjects
should have their lung function measured to detect
those in whom COPD is present and offer them early
intervention to alter the course and outcome of the
disease [5]. Although ~25% of the French adult
population are smokers and >10,000 die of COPD
each year, at present there are no reliable data on the
prevalence of CB in France. In addition, it may be
suspected that, as in other countries [6], diagnosis of
either CB or COPD is infrequently made and that lung
function is seldom evaluated in patients with CB. Thus,
a survey of the French adult population was designed to
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determine the prevalence of symptoms indicative of CB,
to identify the respective roles of some known risk
factors for CB, and to assess rates of CB diagnosis and
lung function evaluation in patients with CB.

Materials and methods
Design of the survey

The survey was performed by a professional poll
institute (Taylor Nelson SOFRES Healthcare) on a
representative panel of the French population aged
=25 yrs living within France, where there are 20
million households with 51 million inhabitants, inclu-
ding 41 million individuals >25 yrs. The basis of
sampling was a small-scale model that incorporated
one out of 1,000 of the above-defined population.
Thus, the sampling was made from a panel of 20,000
households (including 53,000 individuals) selected
according to standard sociodemographical and geo-
graphical criteria. The five sampling criteria were the
geographical area of residence, the type of habitat, the
age of the index person, the profession and socio-
economic status, and the number of persons living in
the household. There was no incentive to a medical
examination in this survey.

Questionnaire

The self questionnaire was sent by mail in one single
wave. Data obtained from each individual included
some usual anthropometrical description, information
on clinical symptoms, associated chronic diseases and
presumptive diagnosis, and assessment of lung func-
tion. The self-administered questionnaire was derived
from several validated and standardised question-
naires with three additional questions. The European
Coal and Steel Community (ECSC) questionnaire [7],
in its French translation, was used to evaluate smok-
ing history and respiratory symptoms (frequency of
cough, expectoration, dyspnoea, and wheezing). The
World Health Organization questionnaire on occupa-
tional diseases [8] evaluated the prior existence of
pleurisy, bronchiectasis, tuberculosis, heart failure,
and/or chronic respiratory failure. The following three
questions were added to these validated question-
naires to obtain information about pulmonary func-
tion testing, diagnosis of CB and management of CB
by a physician. 1) "Did a doctor ever ask you to blow
into a device to measure your breathing?" 2) "Did a
doctor ever tell you that you had chronic bronchitis?"
3) "Are you currently followed by a doctor for chronic
bronchitis?"

Symptoms of chronic bronchitis

Each subject was assigned to one of four groups: no
cough and no expectoration, CC, chronic expectora-
tion (CE), CB. These groups were mutually exclusive.
Individuals were considered as having cough if they
answered positively to at least one of the following

three questions: 1) "Do you usually cough during the
day?" 2) "Do you usually cough during the night?"
3) "Do you usually cough when you get up?" The
presence of expectoration was determined from the
answer to the question "do you usually cough up
phlegm during the day or during the night?" Cough
and expectoration were considered chronic when
occurring >3 months a year for >2 consecutive
years. Individuals were considered as having CB if
they answered yes to the question "have you had
periods of cough and phlegm lasting 3 months or
more each year during the last 2 years?", or if they
answered yes to questions on both CC and CE. All
patients of the CB group were then excluded from the
CC and CE groups.

Comorbidities

A history of or the presence of pleurisy, pulmonary
tuberculosis, bronchiectasis, heart failure, or asthma
have been considered as comorbidities [8]. Patients
were classified as asthmatic if they fulfilled one of the
two following conditions. 1) They declared having
asthma as confirmed by a physician. 2) They declared
having asthma without confirmation by a physician
and reported the occurrence of at least one of the
following symptoms at least once during the previous
year: "paroxysmal dyspnoea induced by an intense
exercise", "awakening due to acute dyspnoea", "breath-
lessness with wheezing".

Smoking

Subjects were considered nonsmokers if they had
smoked <50 cigarettes during their entire life, and as
exsmokers if they stopped smoking >1 yr ago. The
responses allowed the differentiation of three cate-
gories: nonsmokers, exsmokers and current smokers.
Each subject’s daily consumption (cigarettes per day)
and cumulative consumption (pack-yrs) were then
established and allowed the definition of two cate-
gorical variables (<1, between 2 and 20, >21 cigar-
ettes-day’'; and 0, 1-14, 15-24 and >25 pack-yrs).

Statistical analysis

Considering the expected prevalence of CB (~5%),
an allowed risk of error of 0.5% of this percentage,
and a possible analysis on two strata, 12,942
individuals had to be recruited for the survey. With
an expected answering rate ~85-90%, the size of
the necessary sample ranged between 13,700-14,700
individuals.

Results are expressed as percentages with 95%
confidence intervals (CIs) or meantsp. Prevalence
frequencies are expressed as crude rate. Percentages
were compared by two-way and multiway frequency
analysis, and means by analysis of variance and
unpaired t-test [9]. Multivariate logistic regressions
were performed with variables that reached a p<0.25
difference in the univariate analysis [10]. A difference
was considered significant if p<0.01.
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Table 1.—Description and comparison of responders and
nonresponders

Responders Nonresponders p-value

Sex
Sex ratio M:F 0.85 1.05 0.01
Age
25-39 yrs 4634 (32.9) 1405 (51.6) 0.01
40-59 yrs 4305 (30.6) 822 (30.2)
>60 yrs 5137 (36.5) 497 (18.2)
Mean age yrs S1.1 433 0.01
Socioeconomic
status
Manual workers® 4285 (30.4) 1061 (38.95) 0.01
Managers' 3446 (24.5) 820 (30.1) 0.01
Nonworking 6345 (45.1) 843 (30.95) 0.01
population™
Habitat
Rural 3346 (23.8) 667 (24.5) NS
Town <100000 4535 (32.2) 808 (29.6) NS
inhabitants
Town >100000 6195 (44.0) 1249 (45.8) NS
inhabitants
Area
Paris area 4993 (35.5) 1002 (36.8) NS
North & east 2284 (16.2) 393 (14.4) NS
West & south-west 3435 (24.4) 671 (24.6) NS

South-east & Medi- 3364 (23.9)
terranean area

658 (24.2) NS

Data are presented as n (%) unless otherwise stated. M:
male; F: female; NS: nonsignificant. ”: farmers, employees,
workers, etc.; company managers, managerial staff,
professional people, middlemen, shopkeepers, foremen, craf-
tsmen etc.; T retired, others.

Results

Sociodemographical characteristics of the 16,800
people to whom questionnaires were sent did not
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differ from those of the French population of =25 yrs.
The response rate was 83.5%. Sociodemographical
and socioprofessional data on responders (n=14,076)
and nonresponders (n=2,724) are compared in table 1.

Smoking habits varied according to age and sex
(data not shown). Overall, 48.6% of responders (34%
of males and 61% of females) never smoked, 29.7%
(40.3% of males and 20.7% of females) were exsmo-
kers, and 21.7 % (25.7% of males and 18.4% of
females) were current smokers. The proportion of
current smokers decreased with age in both males
and females. In males, this was linked to the age-
related increase in the number of subjects who
stopped smoking, as indicated by the increased
proportion of exsmokers and the unchanged pro-
portion of never-smokers. In females, it was related
to an increasing frequency of smoking in young
subjects, as indicated by a decrease in the proportion
of exsmokers and an increase in the proportion of
never-smokers.

Comorbidities were reported by 16.7% of the
individuals, including asthma (8.7%), a history of
tuberculosis (2.4%), and heart failure (4.1%). As
shown in table 2, smoking patterns strongly influ-
enced respiratory symptoms, both in the presence or
absence of comorbidity.

Figure 1 shows the prevalence of CB to be 4.1%
(95% CI 3.8-4.5), CE 2.8% (2.5-3.1), and CC 4.8%
(4.5-5.2) according to smoking status and the pre-
sence or absence of comorbidity.

Socioeconomic status, age and sex did not influence
the prevalence of CC, CE and CB (data not shown,
p>0.25 for each variable) and were not included in the
multivariate analysis. Conversely, tobacco smoking
and comorbidities were independently associated with
CB symptoms (table 3).

Table 4 indicates the rates of pulmonary function

Table 2. —Smoking habits in subjects with chronic bronchitis (CB), chronic cough (CC), chronic expectoration (CE) or no
symptoms, according to presence or absence of comorbid illnesses

No CC, no CE CB CcC CE
With Without With Without With Without With Without
comorbidity comorbidity comorbidity comorbidity comorbidity comorbidity comorbidity comorbidity

Subjects n 1772 11700 245 336 207 468 121 269
Current smokers 14.9 20.2 28.2 57.4 26.1 50.0 19.8 27.1
1-14 pack-yrs 58.3 61.0 30.9 43.1 41.5 37.3 61.9 66.7
15-24 pack-yrs 23.3 20.7 23.7 22.5 24.4 23.7 14.3 15.0
>25 pack-yrs 18.5 18.3 45.5 34.4 34.1 39.0 23.8 18.3
<1 cig-day’! 2.3 4.4 0 1.5 3.7 1.7 0 1.4
2-20 cig-day"l 68.6 67.7 46.4 42.5 51.9 35.5 62.5 61.6
=20 cig'day'1 29.2 28.1 53.6 56.0 44.5 62.8 37.5 37.0

Duration yrs 24.1£153 21.9+129 29.3+16.8 24.3+13.7 25.1£13.3 24.3£129 25.0%£16.6 19.9*+12.4
Exsmokers 34.0 29.6 314 19.4 30.9 18.4 41.3 32.3
1-14 pack-yrs 43.4 58.8 29.0 35.6 47.3 54.2 35.6 53.2
15-24 pack-yrs 19.9 18.0 23.2 18.7 0.1 15.3 24.4 21.5
>25 pack-yrs 60.4 23.2 47.8 45.8 43.5 30.6 40.0 25.3
<1 cig~day'1 3.8 5.0 2.6 4.6 6.3 4.7 0.0 2.3
2-20 cig-day'l 55.2 56.9 429 46.2 453 53.5 60.0 60.9
=20 cig-day’1 41.0 38.1 54.5 49.2 48.4 41.9 40.0 36.8

Duration yrs 23.4%£14.1 18.0£12.0 25.0%14.3 26.1x13.4 23.2£154 19.8%£12.7 26.1£12.7 20.3%12.2
Nonsmokers 51.1 50.3 40.4 23.2 43.0 31.6 38.8 40.5

Data are expressed as % of the population unless otherwise stated.
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Fig. 1.—Prevalence of chronic cough (OJ), chronic bronchitis (N) and chronic expectoration (B) according to the presence or absence of

comorbidities and smoking habits. CI: confidence interval.

evaluation by peak expiratory flow rate measurement
or spirometry, diagnosis of CB, and follow-up for CB.
In subjects with CB, pulmonary function evaluation,
diagnosis of CB, and follow-up for CB were more
likely in older individuals (p<0.001) and in those with
a comorbidity (p<0.001). Diagnosis of CB did not
differ among smokers, exsmokers and nonsmokers,
but in smokers, pulmonary function evaluation
(49.8%, p=0.015) and follow-up for CB (13.8%,
p=0.002) were less frequent than in nonsmokers (62.2
and 27.3%) and exsmokers (61.3 and 22.7%).

Discussion

In a representative sample of the adult French
population aged =25 yrs (40.5 million people), this
study found overall prevalences of 4.1% for CB
(1.7 million), 4.8% for CC and 2.8% for CE. These
figures were 2.9%, 4% and 2.3%, respectively, in
individuals without comorbidity. Comorbidities and
smoking were both associated with an increased fre-
quency of CB. In subjects who declared symptoms of
CB but no comorbidity, a diagnosis of CB was made

Table 3.—Risk factors for chronic cough, chronic expectoration and chronic bronchitis*

Reference Odds ratio 95% Confidence interval p-value

Chronic cough

Current smokers Nonsmokers 2.79 2.30-3.39 <0.0001

Comorbidity No comorb 2.94 2.47-3.50 <0.0001

Pack-yrs 1 1.01 1.01-1.02 <0.0001
Chronic expectoration

Current smokers Nonsmokers 1.64 1.24-2.16 <0.0001

Comorbidity No comorb 2.74 2.19-3.42 <0.0001
Chronic bronchitis

Current smokers Nonsmokers 341 2.75-4.22 <0.0001

Comorbidity No comorb 4.90 4.10-5.86 <0.0001

Pack-yrs 1 1.02 1.01-1.02 <0.0001

#. calculated by multivariate logistic regression analysis and adjusted for age and sex.

Table 4. —Individuals with chronic bronchitis (CB), chronic cough (CC) and chronic expectoration (CE) who had pulmonary
function evaluation, a diagnosis of CB made, and/or were followed-up for CB

CB CcC CE
With Without With Without With Without
comorbidity comorbidity comorbidity comorbidity comorbidity comorbidity
Pulmonary function 72.2 44.6 72.5 41.9 70.3 433
evaluation
Diagnosis of CB 52.3 24.0 38.8 14.2 39.8 12.3
Follow-up for CB 37.6 7.2 23.7 3.7 21.0 33

Data are percentages.
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in only 24%; pulmonary function was evaluated by
spirometry or peak flow meter in 45%; and 7% were
being followed for CB.

Some potential sources of bias may have influenced
the results of this survey. The response rate (83.5%) is
comparable to that of similar surveys in which the
same differences in sex, age and socioeconomic sta-
tus have been observed between responders and
nonresponders [11]. Answering rates generally tend
to be higher in females, older subjects and nonwork-
ing individuals. Another source of bias is the
declarative nature of the study, without any verifica-
tion by a physician. The corresponding frequency
estimates are generally considered to be underesti-
mates for most chronic lung diseases, including CB
[11]. However, the reliability of the data concerning
CB in this study is indirectly suggested by the
apparently accurate rate of reported asthma (8.7%),
which agrees with data from several cross-sectional
studies [12, 13]. Overall, current smoking rate was
slightly lower than expected in the present survey:
21.7% versus 27.0% in a large population survey of
French males and females aged >15 yrs [14]. As in
most surveys, the rate of smoking is lower in females
than in males and decreases with age [15]. Thus,
differences in methodology and, especially, in the sex
and age of subjects may contribute to discrepancies in
smoking rates among surveys.

There were no previous data on the prevalence of
CB in the whole French adult population, which was
estimated from studies of smokers at the end of the
1970s to be ~5% [16]. The present study found a
prevalence of 4.1% for CB, 4.8% for CC and 2.8% for
CE among all responders and 2.9% for CB, 4.0% for
CC and 2.3% for CE in individuals without comor-
bidity. These figures may seem low when compared to
previous estimations, which may in part be due to the
declarative nature of this survey. Although there is no
way of determining the magnitude of the correspond-
ing underestimation, it can be inferred from asthma
reporting rate that it is not high. In addition,
separation of CC, CE and CB has probably under-
estimated the number of declared CB by excluding
both patients with CC who swallow expectorations
and those with CE who deny cough [1]. The definition
of CB varies in available guidelines: for example, the
American Thoracic Society guidelines mention
chronic productive cough (ie. both cough and
expectoration) while European Respiratory Society
guidelines require only chronic expectoration as a sign
of chronic mucous hypersecretion [17, 18]. The
purpose of excluding chronic expectoration without
chronic cough from the definition of CB in this survey
was to exclude patients who do not differentiate, e.g.
posterior nasal discharge and chronic expectoration,
which may lead to false-positive declarations and
thereby overestimation of CB prevalence. If chronic
expectoration without declared chronic cough had
been included in the definition of CB, the frequency of
CB would have been 6.9% instead of 4.1%.

It is impossible to determine the proportion of
patients with comorbidities in whom CB, CC or CE
are not the consequence of the comorbidity, but are
related to smoking or other risk factors. Therefore,

prevalence of CB was presented separately for subjects
with and without comorbid conditions. Clearly, the
prevalence of asthma (which was the most frequent
comorbid illness) cannot be considered entirely reli-
able because of the declarative nature of the survey.
However, the diagnostic criteria that were used are
commonly employed in epidemiological surveys on
this disease [7, 12, 13] and reported symptoms without
a diagnostic confirmation by a physician accounted
for only 12% of patients identified as asthmatics
according to the authors’ algorithm. In addition, the
frequency of asthma found in this study is close to
that reported in studies dedicated to assessing the
epidemiology of this disease.

There are only a few surveys assessing the pre-
valence of CB in the general population. The US
National Centre for Health Statistics periodically
collects data on respiratory disorders in its health
interview surveys. The prevalence of CB reported in
samples of the adult civilian noninstitutionalised
population increased from 3.3% in 1970 to 5.3% in
1993 [11, 19], which is close to what was obtained in
the current survey. However, other similar cross-
sectional epidemiological studies based on representa-
tive samples of the general population report higher
figures, such as 9% in northern Sweden [20], 12.7% in
southern Brazil [21], and even 13.5% in a rural area of
Kayseri, Central Anatolia, Turkey [22]. Such discre-
pancies may be real or they may be explained by
differences in survey methodology.

Risk factors for CB have already been identified by
various studies in the 1970s [23]: cigarette smoking is
by far the most important, being more frequent in
males than in females and increasing as the number of
years of smoking cumulates; a high prevalence of CB
is also associated with certain known occupational
hazards. Accordingly, in the present survey, being a
current smoker increased the risk of having CB.
Moreover, the risk rose with increasing numbers of
pack-yrs but not with age per se. Daily cigarette
consumption was highest among patients with CB.
Neither occupation nor the place of living had
detectable effects on the rate of CB, despite studies
that have shown that some occupations increase the
prevalence of CB [24-31], and other studies that have
demonstrated differences in CB prevalence among
geographical areas [32, 33]. The present survey found
differences only in CC and CE among people living
either in the east of France or in Ile-de France. The
lack of effect of occupation is probably due to the
general nature of the occupational classification that
was used. A more precise assessment of occupational
risk factors would have required a much longer
questionnaire, which may have compromised the
response rate and, thereby, the achievement of the
primary goal, i.e. the determination of CB prevalence.

In individuals with CB without comorbidity, 44.6%
had lung function tests (either peak expiratory flow
rate measurement or spirometry), 24% were diagnosed
as having CB, and 7.2% were receiving care for it.
These figures were 72.2%, 52.3% and 37.6%, respec-
tively, when there was comorbidity. These data
suggest that symptoms indicative of CB receive poor
attention from physicians, except when they occur in
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the context of a known illness, such as asthma or
chronic heart disease. CB in young individuals and
in persons without comorbidity was unlikely to be
diagnosed, and these subjects were less likely to
undergo pulmonary function evaluation and to
receive care. In active smokers with CB, pulmonary
function evaluation and follow-up for CB occurred
less frequently than in nonsmokers and exsmokers.
These data are similar to results of other studies that
have shown that diagnosis and care of CB are
infrequent despite the potential hazards, ie. chronic
respiratory failure, lung carcinoma, related to that
condition [5, 6, 34]. This lack of consideration of
symptoms of CB by both physicians and patients,
particularly in smokers and young individuals without
comorbidity, is likely to delay medical intervention,
which could ultimately lead to an increased disability
and mortality. Thus, increasing efforts should be put
into improving knowledge on CB and COPD, both in
the general and medical populations. Because CB is
the earliest manifestation of bronchial susceptibility to
cigarette smoke and is a precursor of COPD, symp-
toms should be monitored intensively to allow early
detection and prevention of COPD.

In conclusion, this survey shows that in France,
symptoms indicative of chronic bronchitis are fre-
quent, particularly in smokers and patients with
comorbidities. Both the diagnosis and the level of
care of these patients are markedly low, particularly
when considering the risk of occurrence of chronic
obstructive pulmonary disease in this population.
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