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High Prevalence of Bronchiectasis in Adults: Analysis of CT
Findings in a Health Screening Program
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Bronchiectasis is one of the common chronic respiratory diseases and associated with respiratory morbidity
and mortality. However, neither its prevalence nor its etiology is well-defined. We aimed to estimate the
prevalence and risk factors of bronchiectasis in adults. In a retrospective study, we analyzed radiologic
findings on chest computed tomography (CT) images performed as part of a health-screening program.
From January to December 2008, 1,409 (24.6%) of 5,727 participants in the screening program of a health
promotion center at a university hospital underwent chest CT scans based on the subject’s decision.
Bronchiectasis was diagnosed, if there was abnormal bronchial dilatation in any area of both lungs on chest
CT. Respiratory symptoms, smoking status, and past medical history were also analyzed to define clinical
characteristics and risk factors of bronchiectasis. Of 1,409 patients (aged 23-86 years), who were
screened for respiratory diseases using chest CT for one year in a health promotion center, 129 patients
(9.1%) were diagnosed with bronchiectasis. The prevalence of bronchiectasis was higher in females than
in males (11.5% vs. 7.9%, p = 0.022) and increased with age. Respiratory symptoms were reported in
53.7% of subjects. Previous history of tuberculosis (TB) (OR 4.61, 95% CI 2.39-8.88, p = 0.001) and age
(OR 2.49, 95% CI 1.56-3.98, p = 0.001) were significantly associated with bronchiectasis. This
retrospective analysis of chest CT findings in health screening examinees revealed a very high prevalence

of bronchiectasis in adults. Previous TB infection is one of the major causes of bronchiectasis.
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Bronchiectasis is a chronic airway disease characte-
rized by permanent abnormal dilatation of bronchi and
destruction of bronchial walls (Barker 2002). While there
are many idiopathic cases, the common etiologies of bron-
chiectasis include postinfectious causes, genetic diseases,
immune deficiency, and rheumatoid arthritis. Many patients
present with chronic cough that produces mucopurulent
sputum (King et al. 2006a). In addition to chronic respira-
tory symptoms, frequent exacerbations associated with
bacterial infection and airflow obstruction result in a poor
quality of life (Martinez-Garcia et al. 2005) and chronic
morbidity and mortality (Keistinen et al. 1997; Chan-Yeung
et al. 2008). Goals of bronchiectasis treatment are to iden-
tify underlying treatable causes of bronchiectasis and to
reduce acute exacerbation and improve quality of life. To
achieve these goals, multimodality treatments has been tried
including antimicrobial therapy, anti-inflammatory medica-
tions, airway clearance and resectional surgery (O’Donnell
2008).

Despite its clinical importance as a chronic respiratory
disease, the prevalence of bronchiectasis is not well-defined.
Studies suggest that both the incidence and prevalence are
declining in developed countries (O’Donnell 2008). In a
recent retrospective analysis of the healthcare claims data-
base in US, the prevalence of bronchiectasis was 4.2 per
100,000 persons in subjects aged 18-34 years, and 271.8 per
100,000 among those aged more than 75 years (Weycker et
al. 2005). Compared with the prevalence in the US, a
higher prevalence was reported in New Zealand children
(Edwards et al. 2003) and Alaskan native children
(Singleton et al. 2000). According to the 1990 Hong Kong
Government statistics, the hospital admission rate was 16.4
per 100,000 persons (Tsang and Tipoe 2004), which
suggests that the prevalence in Asian countries might be
higher than in other areas of the world. Comparison and
estimation of the prevalence of bronchiectasis is limited,
because the previous studies are heterogeneous in the defi-
nition of bronchiectasis; in addition, enrolled cases were
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restricted to patients who required healthcare utilization for
their symptoms and/or acute exacerbation. Some studies
used medical insurance records of reported cases (Weycker
et al. 2005), while others defined bronchiectasis as involving
cases referred to tertiary care centers (Singleton et al. 2000;
Edwards et al. 2003). Therefore, the prevalence of bronchi-
ectasis was likely to be underestimated. Epidemiologic
studies are needed to quantitatively estimate the prevalence
among general populations and describe the clinical
features.

Diagnosis of bronchiectasis is confirmed by high reso-
lution computed tomography (HRCT), which is both sensi-
tive and specific in detecting pathologically dilated bronchi
(Grenier et al. 1986). Therefore, we aimed to evaluate the
prevalence of bronchiectasis based on computed tomog-
raphy (CT) findings, the gold standard for the diagnosis of
bronchiectasis, in adult subjects who underwent a health
screening program and chest CT. In addition, we assessed
demographic and clinical characteristics of bronchiectasis
and identified risk factors for bronchiectasis by retrospective
analysis of electronic medical records of the study subjects.

Methods

Subjects

We retrospectively analyzed the electronic medical records and
the chest CT findings of the study subjects who participated in the
health screening program at Hanyang University Hospital Health
Promotion Center, Seoul, Korea, from January to December 2008.
Adult subjects, aged 23-86, participated in the health screening
program to determine their current health status and detect any illness
in the early stage. Because chest CT scans were optional, the decision
belonged to the subjects and was made before consulting physicians.
Generally, chest CT was selected by the subjects for early detection of
lung cancer, which might not be seen on simple chest radiographs.
During the study period, 1,409 (24.6%) of 5,727 participants in the
screening program underwent chest CT scans. All subjects in the
health screening program were asked to complete questionnaires
regarding age, sex, smoking status, previously diagnosed diseases
including asthma and pulmonary tuberculosis (TB), and current
symptoms including cough, sputum, dyspnea, and hemoptysis. The
questionnaires were retrieved from 95 subjects (73.5%) with bronchi-
ectasis and 1,118 subjects (80.0%) without bronchiectasis. Spiro-

metry, which was also optional, was selected based on the subject’s
decision before medical consultation. Obstructive abnormality of the
spirometry was determined by the ratio of forced expiratory volume in
1 s (FEV,) over forced vital capacity (FVC). This study was approved
by the Institutional Review Board.

Diagnostic criteria of bronchiectasis

The diagnosis of bronchiectasis was made if there was abnormal
bronchial dilatation in any area of both lungs on chest CT, regardless
of respiratory symptoms. Abnormal bronchial dilatation was defined
as the internal diameter of the bronchus being greater than the diam-
eter of its adjacent pulmonary artery and failure of the bronchi to taper
(McGuinness and Naidich 2002). We assessed the locations of bron-
chiectasis in both lungs and involved lobes.

Statistical analysis

Group characteristics were compared using the chi-square test
for categorical variables and the Student’s 7-test for continuous vari-
ables. Risk factors for the development of bronchiectasis were deter-
mined by multivariate logistic regression analysis adjusted for age,
gender, smoking status, diagnosed asthma, and history of pulmonary
TB. These variables were selected a priori. Statistical analyses were
performed using SPSS (version 17.0; SPSS, Chicago, IL, USA), and
p-values < 0.05 were considered statistically significant.

Results

Prevalence of bronchiectasis

Of 1,409 studied subjects (aged 23-86) who were
screened for respiratory diseases using chest CT for 12
months, 129 (9.1%) were identified as having bronchiec-
tasis. The prevalence of bronchiectasis was higher in
females than in males (11.5% vs. 7.9%, p = 0.022, a univar-
iate analysis, Table 1). In addition, the prevalence tended to
increase with age (Fig. 1). In subjects aged > 70 years, the
prevalence (20.4%) was higher than in the other age groups.
Smoking status of subjects with bronchiectasis was not
different from those without bronchiectasis. The proportion
of subjects with a previous history of pulmonary TB was
significantly higher in patients with bronchiectasis than in
those without bronchiectasis (15.8% vs. 3.4%, p < 0.001, a
univariate analysis). However, there was no significant
difference in proportions of physician-diagnosed asthma

Table 1. Characteristics of bronchiectasis.

Bronchiectasis

Non-Bronchiectasis

Characteristics (n = 129) (n = 1.280) p value
Age, years, mean =+ s.D. 54.9 £10.5 50.1 £10.2 <0.001
Female sex, % (n) 45.0 (58) 34.9 (447) 0.022
Smoking status NS
Current smoker, % (n) 25.2(24) 28.5 (341)
Former smoker, % (n) 28.4 (27) 24.1 (277)
Never smoker, % (n) 46.3 (44) 46.3 (533)
Diagnosed asthma, % (n) 2.1(2) 1.3 (15) NS
History of pulmonary TB, % (n) 15.8 (15) 3.4 (39) <0.001

NS, not significant



Prevalence of Bronchiectasis in Adults 239

(%)

o [total

254 [[male

- N Elfemale
15

10+

1 ml(l

0 <3 30-39 4049 50-59 60-69 >70  (age)

Fig. 1. Prevalence of bronchiectasis according to age groups.
Empty bars indicate the prevalence in total subjects.
Gray bars indicate prevalence in males, and filled bars
represent prevalence in females.

Table 2. Respiratory symptoms in subjects with bronchiec-

tasis (n = 95).
Respiratory symptoms % (n)
Cough and/or sputum 37.9 (36)
Dyspnea on exertion 26.3 (25)
Dyspnea at rest 7.4 (7)
Hemoptysis 1.0 (1)

Table 3. Spirometry in subjects with bronchiectasis (n =

47).
Characteristics Mean =+ s.D.
FEV,, L 24+0.7
FEV,, % predicted 98.7+12.5
FVC,L 3.0+£0.7
FVC, % predicted 97.5+11.5
FEV,/FVC, % 80.9+9.6

between the two groups.

Clinical characteristics of bronchiectasis

Next, we evaluated respiratory symptoms in the study
subjects, who responded to the questionnaire (95 subjects
with bronchiectasis and 1,151 subjects without bronchiec-
tasis). Respiratory symptoms were present in only 53.7%
of subjects with bronchiectasis, while 23.6% of subjects
without bronchiectasis reported any one of the respiratory
symptoms. In subjects with bronchiectasis, the most
common symptoms were cough and/or sputum (37.9%),
followed by dyspnea on exertion (26.3%), dyspnea at rest
(7.4%), and hemoptysis (1.0%) (Table 2). Spirometry was
performed in 47 (36.4%) patients with bronchiectasis, and
there was no significant airflow obstruction (FEV /FVC
< 0.7) in most patients except one person. Mean values of
percent predicted FEV, and FVC were 98.7 + 12.5 and 97.5
+ 11.5, respectively (Table 3). The mean ratio of FEV,/

Table 4. Chest CT findings in subjects with bronchiectasis
(n=129).

Chest CT presentation % (n)

Involvement of lobes

Left upper lobe 36.4 (47)
Right lower lobe 33.3(43)
Right middle lobe 30.2 (39)
Left lower lobe 28.7 (37)
Right upper lobe 24.0 (31)
Number of involved lobes
1 62.0 (80)
2 26.4 (34)
3 7.0 (9)
4 2303)
5 1.6 (2)

Table 5. Risk factors for bronchiectasis by multivariate
logistic regression analysis (n = 1,246).

p value OR (95% CI)
Age 0.001 2.49 (1.56 - 3.98)
Female sex 0.733 1.12(0.59-1.92)
Smoking status 0917 1.03 (0.56 - 1.92)
Diagnosed asthma 0.819 1.21 (0.25-5.92)
History of pulmonary TB 0.001 4.61 (2.39 - 8.88)

FVC was 80.9 £ 9.6. The most frequently involved sites of
bronchiectasis were the left upper lobe (36.4%) and right
lower lobe (33.3%) (Table 4). More than 37.5% of cases
showed involvement of two or more lobes.

Risk factors of bronchiectasis

In a multivariate logistic regression analysis for the
development of bronchiectasis, age (OR 2.49, 95% CI 1.56-
3.98, p = 0.001) and history of pulmonary TB (OR 4.61,
95% CI 2.39-8.88, p = 0.001) were found to significantly
increase the risk of bronchiectasis (Table 5). Gender,
smoking status, and asthma were not independently associ-
ated with the risk of bronchiectasis.

Discussion

The prevalence of bronchiectasis in general popula-
tions has not been determined, especially in non-western,
underdeveloped countries. In the present retrospective
study in healthy Korean adults who underwent a health
screening and chest CT, we found a very high prevalence of
bronchiectasis. Among those patients with bronchiectasis, a
high proportion was asymptomatic. In addition, the pres-
ence of bronchiectasis was significantly associated with age
and previous history of pulmonary TB. These findings
suggest that the real prevalence of bronchiectasis might be
much higher than the previous estimation, and that most
patients remain undetected.
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The estimated prevalence of bronchiectasis in our
study was markedly higher than in previous reports of adults
and children from other populations. The differences might
be due to dissimilarity in the study design, study popula-
tions, or definition or diagnostic criteria of bronchiectasis.
Most previous studies estimated the prevalence rate of bron-
chiectasis from identified cases in health-care claims
(Weycker et al. 2005) or medical records at tertiary care
hospitals in a community (Singleton et al. 2000; Edwards et
al. 2003). Although cases enrolled in these analyses were
confirmed using HRCT, the gold standard for diagnosing
bronchiectasis (Ooi et al. 2002), only patients with severe
bronchiectasis requiring medical evaluation or health care
utilization were enrolled as cases; those with asymptomatic
or mild symptoms may not have been evaluated using
HRCT, resulting in undetected bronchiectasis cases and
underestimation of the prevalence of bronchiectasis. A
growing body of evidence shows that the true prevalence of
chronic respiratory diseases such as COPD, when evaluated
using objective diagnostic methods, is much higher than
prevalence estimated by reported or physician-diagnosed
cases (Kim et al. 2005). To overcome this limitation in
previous studies, and estimate the true prevalence of bron-
chiectasis, the same diagnostic method should be performed
in all study populations. However, it is impractical to apply
HRCT to a general population for assessment of the preva-
lence of bronchiectasis. Therefore, we chose the health
screening examinees for the first study subjects in the evalu-
ation of bronchiectasis because they underwent chest CT for
early detection of lung diseases, such as lung cancer. The
health screening examinees had some limitations as study
subjects in that patients with severe respiratory diseases,
including bronchiectasis, were not likely to be included in
the study population; in addition, only those who could
afford the expense of chest CT might be enrolled. Although
they are not representative of the general population, we
believe that the results obtained from evaluation of the
health screening examinees may reflect the prevalence in
the general population.

Although HRCT scanning is widely used for the diag-
nosis of bronchiectasis (Grenier et al. 1986), the subjects in
this study were evaluated using conventional spiral CT
because they wanted to be examined for the presence of
lung cancer. Using a different CT protocol may not have
detected the lesions and may have missed the cases of bron-
chiectasis. However, spiral CT was shown to be as effective
and reliable in the diagnosis and assessment of bronchiec-
tasis as HRCT (van der Bruggen-Bogaarts et al. 1996; Jung
et al. 2000). Therefore, it is less likely that a significant
number of patients with bronchiectasis went undetected or
were misdiagnosed with the use of conventional spiral CT.

Demographic characteristics of the patients with bron-
chiectasis in our study are similar to previous findings (older
age and more common in females) (Nicotra et al. 1995;
Pasteur et al. 2000; Weycker et al. 2005; King et al. 2006b).
One of the more interesting findings in this study was that

the proportion of asymptomatic patients with bronchiectasis
was very high—up to 46%. The presence of asymptomatic
bronchiectasis seems to have gone unnoticed in previous
studies because most cases were diagnosed in those who
presented for chronic respiratory symptoms (Pasteur et al.
2000; King et al. 2006b). It is not known whether these
asymptomatic patients may progress to symptomatic status
in the future. Studies on the clinical courses and prognosis
of asymptomatic bronchiectasis should be performed. In
symptomatic patients, frequencies of respiratory symptoms
are comparable to previous reports (King et al. 2006a).
Spirometry revealed no significant decrease in lung function
in our study population. These findings differ from previous
observations in symptomatic bronchiectasis, which often
included mild airway obstruction (Pasteur et al. 2000; King
et al. 2006a, 2006b; Martinez-Garcia et al. 2007). We spec-
ulate that the difference might be resulted from the differ-
ence in the study designs and studied populations. Because
we enrolled adult subjects who underwent health screening
program, it is likely that the most patients with bronchiec-
tasis in the current study are those with mild severity or
subclinical status. Thus, the notable characteristics of
patients with bronchiectasis in our study can be summarized
as a high proportion of asymptomatic subjects and preserved
lung function. These findings suggest that true clinical
features of bronchiectasis are milder than those observed in
previous studies.

While idiopathic cases are most common, several risk
factors and etiologies for the development of bronchiectasis
were identified in previous studies on symptomatic bronchi-
ectasis (Nicotra et al. 1995; Pasteur et al. 2000; Shoemark et
al. 2007): postinfectious complications, mucociliary clear-
ance defects associated with genetic diseases, immune defi-
ciency, and chronic inflammatory conditions such as rheu-
matoid arthritis and inflammatory bowel disease. Of these,
infectious diseases, including pulmonary TB, pertussis,
measles, and nontuberculous Mycobacterial infection, were
most frequently associated with the risk of developing bron-
chiectaisis. We found that pulmonary TB and age were
independent risk factors for the development of bronchiec-
tasis in the study population using a multivariate logistic
regression analysis. In addition, there was no close relation
between age and the previous TB infection and the propor-
tions of subjects with the previous history of TB were
similar between age groups. Although the association of
TB with bronchiectasis has been known for a long time
(Jones et al. 1950; Salkin 1950), the relative contribution of
TB to the development of bronchiectasis varies from
1-32%, depending on study populations (Jordan et al.
2010). Contrary to the low prevalence of TB in western
countries, many Asian countries, including Korea, show a
high incidence rate (Frieden et al. 2003). Although
decreasing, the prevalence of TB in Korea was very high up
to over 1,000 active cases of 100,000 subjects in the nation-
wide survey in 1995 (Hong et al. 1998). In a study on the
Thai population, TB was identified as the most common
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etiology for bronchiectasis (32% of patients) (Palwatwichai
et al. 2002). The association of TB with bronchiectasis
could explain the very high prevalence of bronchiectasis in
our population. About fifteen percent of patients with bron-
chiectasis reported a previous history of pulmonary TB;
among those who did not report a previous history of
pulmonary TB, we assume that a significant number may
have experienced pulmonary TB with resultant bronchiec-
tasis. While the lower lobes were the most frequently
involved areas in the previous reports on symptomatic bron-
chiectasis (Karadag et al. 2005; King et al. 2006b), the
current study revealed that both upper lobes and the right
middle lobe were very commonly affected. Because upper
lobe bronchiectasis is frequently related to pulmonary TB
(Salkin 1950), these findings also suggest that bronchiec-
tasis in our population is significantly associated with
pulmonary TB. Due to the lack of information in our retro-
spective study, we could not determine the roles of other
infectious diseases, immune deficiency, and other inflamma-
tory diseases in the development of bronchiectasis. Future
studies should be performed on the associations of these
etiologies with asymptomatic bronchiectasis.

In conclusion, we found that the prevalence of bronchi-
ectasis in health screening examinees was very high based
on chest CT findings. Many patients were asymptomatic.
Age and a previous history of TB were identified as inde-
pendent risk factors for the development of bronchiectasis.
These findings suggest that the real prevalence of bronchi-
ectasis is much higher than the previous estimation. Further
studies are needed to evaluate the clinical characteristics
and prognosis of unnoticed asymptomatic bronchiectasis.
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