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Introduction: Bronchiectasis, as a chronic lung disease, may be associated with depression and anxiety disorders 
and thus decreased quality of life.
Objectives: The aim of this study was to clarify the relationship of depression and anxiety with non-cystic fibrosis 
bronchiectasis.
Patients and Methods: A total of 62 patients with non‐cystic fibrosis bronchiectasis referred to Referral University 
hospitals in Qazvin, Iran, were enrolled in this case-control study. The participants’ depression and anxiety levels 
were measured using Beck Depression Inventory and Kettle’s anxiety questionnaire, respectively. The control 
group was selected from healthy individuals with similar demographic characteristics to the patients.
Results: Depression and anxiety were observed in 40.4% and 43.6% of patients respectively. The corresponding 
values were 32.8% and 32.2% in the control group. Mild anxiety had a significant relationship with bronchiectasis, 
since bronchiectasis increased the risk of mild anxiety by almost three times. This relationship remained significant 
after adjustments for gender and age (P = 0.013). No significant relationships were found between bronchiectasis 
and the prevalence of depression. Cough severity and sputum volume had a significant correlation with anxiety 
in patients with bronchiectasis (R = 0.374, P = 0.007 and R = 0.325, P = 0.022 respectively). Additionally, cough 
severity had a significant correlation with depression (R = 0.298, P = 0.037). Depression and anxiety were not 
associated with demographic characteristics, pulmonary function test, 6-minute walk test, colonization of airways 
with Pseudomonas aeruginosa and CT scan findings.  
Conclusion: Prevalence of anxiety and depression is high in stable non‐cystic fibrosis bronchiectasis. The severity 
of cough and daily sputum volume are most related factors; therefore treatment of these symptoms is very 
important for management of psychological aspect of the disease. 
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Introduction
The incidence of chronic respiratory diseases 
is growing worldwide (1,2). Bronchiectasis 
refers to the abnormal and irreversible 
expansion of airways characterized by chronic 
airway inflammation (3). As a chronic lung 
disease, bronchiectasis may be associated with 
depression and anxiety disorders and thus 
decreased quality of life. Therefore, timely 
diagnosis of depression and anxiety disorders 
may be necessary for the support and general 
management of patients with bronchiectasis 
(4). Due to chronic psychological stress and 
social pain, frequent hospital admissions and 
dependence on medical and nursing staff, 
daily life activities can be difficult in patients 
with chronic lung diseases (5). Depression 
and anxiety decrease individuals’ social 
function and quality of life and accelerate 
disease (6). The diagnosis of depression and/
or anxiety is, hence, critical in patients with 

Key point 

As a chronic lung disease, bronchiectasis may be 
associated with depression and anxiety disorders.  
Prevalence of anxiety and depression is high in 
stable non-cystic fibrosis bronchiectasis. Severity of 
cough and daily sputum volume are most related 
factors, thereby treatment of these symptoms is very 
important for management of psychological aspect of 
the disease. 

chronic pulmonary disease. Although a close 
correlation between anxiety and depression is 
widely accepted, few studies have investigated 
their simultaneous effects on patients with 
bronchiectasis (7). 

Objectives
This study aimed to find two aims; First of 
all finding the prevalence of anxiety and 
depression among bronchiectasis patients 
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and the second aim is exploring clinical and paraclinical 
factors related to the anxiety and depression in these 
patients.
 
Patients and Methods 
Study design
In this cross-sectional study we evaluated adult 
patients (>18years old) with diffuse non‐cystic fibrosis 
bronchiectasis (≥2 lobes involvement) that had been 
diagnosed in our center from October 2015 to October 
2017 (Velayat hospital, Qazvin, Iran). They were evaluated 
in stable phase (free from acute exacerbation for at 
least 4 weeks prior to the start of the study). Patients 
with bronchiectasis caused by tuberculosis or those 
simultaneously suffering from any other chronic diseases 
were excluded. The control group was preferably selected 
from the patient’s own healthy companions. These people 
were not suffering from particular underlying conditions. 
The patients referred to the hospital in the fasting state 
in the morning, and were investigated by a trained team. 
Demographic questionnaires were filled out for both 
groups. All study participants were asked to complete the 
Beck Depression Inventory (BDI), and Kettle’s anxiety scale 
(KAS). The BDI is a multiple-choice self-reporting scale 
that included 21 questions. The BDI is used as a tool to 
assess both the presence and the seriousness of depression. 
Every question had a four-point scale of answers regarding 
the intensity of depression symptoms (0–3), with a total 
score range of 0–63. The participants were classified as 
normal (0–9), mild (10–18), moderate (19–29) and severe 
(30–63) depression. Kettle’s anxiety scale is a 40-item 
questionnaire designed by Kettle in 1962. Anxiety levels 
of the two groups were also categorized as normal, mild, 
moderate, severe, and very severe on the basis of KAS 
(8,9). Validity and reliability of these questionnaires were 
previously confirmed in the Iranian population (10). 
In the case group, the following factors were evaluated; 
6-minute walk test (6MWT), number of exacerbations in 
last year, body mass index (BMI), dyspnea with Medical 
Research Council (MRC) scale, cough with Leicester 
Cough Questionnaire (LCQ), sputum volume, spirometry, 
sputum microbiology and CT scan. Their correlation with 
BDI and KAS was investigated. Height and weight were 
measured with the approximation of 0.5 cm and 500 g, 
and BMI was calculated. BMI <18.5 kg/m2 was considered 
as the malnutrition criteria (11). Level of dyspnea was 
calculated based on MRC’s dyspnea scale. This five-level 
scale evaluates the level of dyspnea on daily activities of 
the individual (12). Level 1 represents the lowest severity 
of dyspnea and Level 5 is the worst severity of dyspnea. 
For evaluating the severity of cough, Leicester Cough 
Questionnaire (LCQ) was employed (13). Patients 
were asked to collect the sputum for 24 h and report its 
volume by phone. Exacerbation frequencies leading to the 
hospitalization of patients in the past year were recorded 
based on the reports of the individual. Pulmonary 

function test was performed (Jaeger Ltd Hoechberg, 
Germany) in accordance with American Thoracic Society 
(ATS) standards in two steps before and after receiving 
200 μg of salbutamol inhaler (14). FEV1, FVC, 1FEV

FVC
 and 

values were defined based on absolute number as well 
as percentage. The patients were also divided into two 
groups of nonreversible (NR) and reversible (R) in terms 
of reversibility in FEV1. An increase of above 12% and 
200 cc in FEV1 was considered as a reversibility standard. 
High-resolution computed tomography was used to 
determine extent of pulmonary involvement. The extent 
of pulmonary involvement was evaluated by an expert 
radiologist based on the Bhalla score (15). Each lung 
lobe was scored as 0 (no bronchiectasis), 1 (cylindrical 
bronchiectasis in a single lung segment), 2 (cylindrical 
bronchiectasis in more than one lung segment), or 3 
(cystic bronchiectasis). The maximum score was 18 
points. According to the standards of the distance traveled 
per 6 minutes the 6MWT was performed in a 30-m 
hall, the arterial oxygen saturation (SataO2) and oxygen 
variations were calculated and recorded. Drop ≥4% in 
SataO2 after test, recorded as significant variation (16). For 
bacteriological studies, the morning sputum was collected 
after oral washing. Bacteriological smear and culture was 
performed in a normal environment. According to the 
bacteria isolated from sputum smear and cultures, the 
patients were divided into three groups of patients with 
Pseudomonas aeruginosa, patients with non-Pseudomonas 
aeruginosa, and patients with negative culture.

Ethical issues
The research followed the tenets of the Declaration of 
Helsinki. The institutional ethical committee at Qazvin 
University of Medical Sciences approved all study 
protocols. Accordingly, written informed consent was 
taken from all participants before any intervention. This 
study was extracted from M.D thesis of Azadeh Esmaeilian 
at this university (Thesis #639).

Data analysis
SPSS 16.0 (SPSS Inc., Chicago, IL, USA) was used for 
statistical analyses and P values less than 0.05 were 
considered significant. For categorical variables, group 
comparisons were performed using Pearson’s chi-square or 
Fisher’s exact test. In order to compare groups of patients, 
the analysis of variance (ANOVA) and Kruskal-Wallis test 
were used for normally and non-normally distributed data, 
respectively. For comparisons between the two groups, 
student’s t test and Mann-Whitney U test were used for 
normally and non-normally distributed data, respectively. 
Pearson’s correlation assessed the association between 
anxiety and depression with bronchiectasis. To evaluate 
the risk factors for depression  and anxiety, multivariate 
logistic regression analysis was performed incorporating 
all factors with P < 0.05 in bivariate analysis. Correlation 
test used for finding relationship between clinical, 
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paraclinical and demographic data with depression and 
anxiety in the bronchiectasis patients. 

Results 
This study surveyed 62 patients with bronchiectasis 
(mean age:  44.1 ± 15.8 years) and 61 controls (mean age:  
35.0 ± 9.71 years). Table 1 shows baseline characteristics 
of participants. The subjects in the control group are 
males, more educated, with lower age. Th prevalence 
of males in the case and control groups was 38.7% and 
59%, respectively. Depression and anxiety were observed 
in 40.4% and 43.6% of the patients, respectively. The 
corresponding values were 32.8% and 32.2% in the control 
group. The prevalence of mild anxiety is higher in the case 
group than control (20.0 versus 6.8%) however ANOVA 
test shows this difference is not significant. No significant 
differences were observed in the incidence of depression 
between the case and control groups (P = 0.437).) We 
could not find any significant relationships between these 
parameters after adjustments for gender, age, smoking 
habit, and education (Table 2). Table 3 shows correlation 
between anxiety and depression with characteristics of 
bronchiectasis patients. There is a negative correlation 
between LCQ with anxiety in these patients (r=-0.0326, 
P = 0.007) and with depression (r =-0.298, P = 0.036). In 
addition, we found a positive correlation between sputum 
volume and anxiety (r= 0.323, P = 0.022)

Discussion
Based on our knowledge, limited studies have evaluated 
the relationship of bronchiectasis with depression 

and anxiety. According to our findings prevalence of 
anxiety and depression is high in non‐cystic fibrosis 
bronchiectasis. Totally, depression and anxiety had a high 
prevalence and were recorded in 40.4% and 43.6% of the 
patients, respectively. In this study, depression was more 
prevalent in the case group compared to the control group, 
however the difference was not significant (P = 0.437). 
Likewise, no significant relationships were detected 
between the prevalence of depression and age, smoking, 
and gender, of patients. Only a small number of patients 
suffered from severe depression and anxiety. This study 
has shown that the most important factors involved in 
anxiety and depression in patients with stable non‐cystic 
fibrosis bronchiectasis are the clinical symptoms. The 
volume of the sputum and the severity of cough were 
more effective on anxiety and depression than extension 
of lung involvement in CT scan and the severity of airway 
obstruction. 

Previous studies have reported different frequencies for 
depression and anxiety in patients with bronchiectasis 
(10%–55%) (17-20). Moreno et al reported depression 
in 34% and trait and state anxiety in 55% of non‐cystic 
fibrosis bronchiectasis cases (17). However, in another 
study Olveira et al reported depression symptoms in 
12.68% and anxiety symptoms in 18% of bronchiectasis 
cases (20). None of them compare the patients with 
normal population. Bahali et al evaluated psychological 
symptoms in children and adolescents with non‐cystic 
fibrosis bronchiectasis and compare it with healthy 
subjects. He reported no significant difference between 
patient and control groups for mean depression and trait 
anxiety scores (21). Therefore, the relationship between 
diseases and depression might actually be affected by the 
high prevalence of depression in the Iranian community.

However, Olveira et al have reported a relationship 
between age, gender, frequent of exacerbation and 
depression/anxiety but we found no significant 
relationships between anxiety and depression in patients 
with bronchiectasis with these factors (20). Additionally, 
Niksarlioglu et al reported depression score was related 
to family situation, and admission to an emergency 
department within the last year and anxiety score was 
related to female gender, and admission to an emergency 
department within the last year (19). Moreno et al 
concluded that colonization with Pseudomonas was 
associated with trait and state anxiety and indicated that 
women comparatively presented a higher depression level 
(17). Likewise, Olveira et al found significant relationships 
between depression and both ability to exercise and 
dyspnea (20). The same author also presented evidence 
of a direct link between aging and increased depression 
and anxiety. Moreover, anxiety increased the number of 
attacks. However, based on the results of our study in stable 
non‐cystic fibrosis bronchiectasis only severity of cough 
has a significant correlation with anxiety and depression, 
while sputum volume has a significant correlation with 

Table 1. Baseline characteristics of participants 

Parameter
Case Control

P value
N = 62 N = 61

Age (y) 44 ± 15.8 35.0±9.71 <0.001

Male, n (%) 24 (38.7) 36 (59.0) 0.049

BMI (kg/m2) (mean ± SD) 25.3 ± 6.6 26.1 ± 4.8 0.54

FEV1 pre (mean ± SD) 57.8 ± 23.3%

FEV1/FVC pre (%) 66.8 ± 12%

CT score 3.29 ± 1.4

6MWD (m) 446 ± 94

Education n(%) <0.001

Illiterate 0 (0.0) 4 (6.4)

Primary school 4 (6.6) 14 (22.6)

Middle school 5 (8.2) 9 (14.5)

High school 21 (34.4) 13 (21)

University degree 31 (50.8) 22 (35.5)

Anxiety 0.21

Yes, n (%) 27 (43.6) 19 (32.2)

No, n (%) 35 (56.4) 42 (67.8)

Depression 0.437

Yes, n (%) 25 (40.1) 20 (32.8)

No, n (%) 37 (59.6) 41 (67.2)
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anxiety. In our study anxiety/depression was not related to 
level of education.

The findings of spirometry, extension of pulmonary 
involvement in CT scan, exercise capacity, as well as 
microbial colonization are the most important factors 
in evaluation of patients with non‐cystic fibrosis 
bronchiectasis. We did not find any correlation between 
these parameters and prevalence of anxiety/depression in 
our patients. In chronic obstructive pulmonary disease, 
FEV1 and FVC are considered to be the risk factors for 
depression (22). However Boussoffara et al reported the 
prevalence of depression and anxiety to be correlated with 

Table 2. Relationship between depression and anxiety with bronchiectasis

Depression P value Anxiety P value

Unadjusted model

Normal 1 1

Mild 0.7 (015-3.55) 0.70 3.54 (1.03-12.2) 0.045

Moderate 1.08 (0.32-3.24) 0.97 0.72 (0.22-2.35) 0.58

Sever 1.48 (0.47-4.70) 0.51 1.93 (0.50-7.46) 0.33

Very Sever 1.29 (0.17-9.68) 0.80

Model 1

Normal 1 1

Mild 1.15 (0.22-5.97) 0.86 5.96 (1.45-24.5) 0.013

Moderate 1.22 ( 9.36-4.11) 0.75 0.91 (0.24-3.50) 0.89

Sever 1.58 (0.47-5.31) 0.45 3.82 (0.90-16.3) 0.07

Very Sever 1.31 (0.11-15.02) 0.83

Model 2

Normal 1 0.91 1

Mild 0.89 (0.12-6.38) 0.61 4.52 (0.61-33.6) 0.14

Moderate 0.67 (0.15-3.04) 0.93 0.19 (0.03-1.32) 0.09

Sever 0.93 (0.21-4.09) 0.98 2.75 (0.56-13.3) 0.21

Very Sever 0.98 (0.70-13.8) 0.99

Model 1: Age and gender adjusted.
Model 2: adjusted by gender, age, smoking and education.

Table 3. Correlation between anxiety and depression with characteristics of 
bronchiectasis patients

Depression Anxiety

R P value R P value

Demographic
Age 0.083 0.501 -0.164 0.081

BMI, kg/m2 -0.056 0.692 -0.056 0.688

Clinical data 

Sputum volume 0.193 0.19 0.323 0.022

MRC -0.008 0.93 0.044 0.74

LCQ -0.298 0.036 -0.374 0.007

Exacerbation 0.016 0.931 0.033 0.853

Para clinic 
data

FEV1/FVC 0.046 0.74 0.240 0.08

FVC 0.096 0.50 0.208 0.130

Reversibility 0.212 0.16 -0.008 0.958

Microbiology -0.136 0.40 -0.296 0.063

CT -0.303 0.08 -.248 0.95

6MWD -0.153 0.280 0.104 0.459

SataO2 at rest -0.073 0.60 0.182 0.193

LCQ: Leicester cough questionnaire, BMI: body mass Index, MRC: medical 
research council, 6MWD: 6 minute walk distance. 

FEV1in bronchiectasis (18), since other investigators like 
our results reported that pulmonary function tests do 
not affect the risk of depression/anxiety in adults with 
bronchiectasis (17,19,20). 

In our study, we detected that sputum volume and 
severity of cough were independent risk factors for anxiety. 
We also found that severity of cough was a risk factor for 
depression. Cough and sputum are common symptoms 
in bronchiectasis cases, particularly during exacerbations. 
These symptoms led to feeling of embarrassment and 
sickness. Olveira et al determined that the amount of 
sputum was associated with depression (20) while Moreno 
et al indicated that anxiety was associated with the daily 
amount of sputum and presence of bacterial colonization 
in the sputum (17). However, Niksarlioglu et al did not 
find any relationship between the amount of sputum and 
depression and anxiety (19). 

Conclusion
This study confirms that patients with bronchiectasis often 
encounter psychological disorders. The high prevalence of 
anxiety and depression among patients with bronchiectasis 
in this study necessitates serious attention to the mental 
health of such patients. Health care providers caring for 
these patients should routinely screen for anxiety and 
depression. Since anxiety and depression are not related 
to the extension of the disease, hence it is necessary to 
evaluate all patients in this regard. Treatment of cough and 
phlegm is one of the main steps in treating depression and 
anxiety in these patients. 

Limitations of the study 
Small sample size was the main limitation of this study. 
The major strength of this study, in comparison to similar 
studies, is recruiting a control group.
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