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Anxiety and depression are associated 
with reduced quality of life and increased cough severity 

in chronic cough
Yiting Li,1 Chao Cao,1 Yunxin Ji,2 Suling Xu3

Abstract

Background: Chronic cough has led to a substantial socioeconomic burden globally. Psychiatric comorbidities are re-
ported in many chronic diseases. However, the relationship between mental disorders and chronic cough remains un-
clear.

Objective: This study aims to explore the relationship between anxiety, depression and chronic cough.

Methods: 238 patients (96 males and 142 females) with chronic cough were enrolled in this study. Responses were 
collected using the Cough Visual Analog Scale, the Hospital Anxiety and Depression Scale (HADS), and the Leicester 
Cough Questionnaire. 

Results: According to the HADS, 9.2% and 6.3% of patients were identified as having anxiety and depression, respec-
tively. Patients with anxiety and depression were more likely to have a reduced quality of life. Cough duration, cough 
severity and history of anaphylaxis were found to be positively associated with reduced quality of life in patients with 
chronic cough. Cough severity was considered as a dependent risk factor for symptoms of anxiety and depression. Also, 
more severe symptoms of anxiety were observed in patients reported that a history of anaphylaxis. More female patients 
had a history of anaphylaxis and reduced cough-related quality of life.

Conclusion: Symptoms of anxiety and depression, longer cough duration, more severe cough and a history of ana-
phylaxis may reduce the quality of life in patients with chronic cough. Cough severity and a history of anaphylaxis are 
associated with symptoms of anxiety. 
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Introduction
Chronic cough is defined as a cough persisting for 8 weeks 

or more.1 A recent meta-analysis has estimated that, the global 
incidence of chronic cough is approximately 9.6% for general 
adults.2 In China, more than one-third of patients seek respi-
ratory specialists support due to chronic cough, contributing 
to a sizeable socioeconomic burden. Reduced quality of life 
in patients with chronic cough is the primary reason for the 
first consultation with a doctor.3 Quality of life is a clinical-
ly meaningful representation of the impact of chronic cough; 

therefore, it is essential to improve the quality of life in these 
patients.4

Some physical symptoms caused by chronic cough, includ-
ing urinary incontinence, sleep deprivation and chest pain, 
have been reported to worsen patients’ quality of life.3,5 How-
ever, psychological conditions in chronic cough are often ne-
glected in both scientific studies and clinical treatment. Pub-
lished evidence has demonstrated that patients with chronic 
diseases, such as asthma or COPD, are often accompanied 



Asian Pac J Allergy Immunol DOI 10.12932/AP-110721-1184

Demographics and clinical observations
The research team designed a questionnaire to collect de-

mographic information and medical history, including age, 
body mass index (BMI), history of chronic cough, smok-
ing, anaphylaxis and allergic rhinitis. Spirometry was used 
to measure lung function, including one-second forced ex-
piratory volume (FEV1), predicted one-second forced ex-
piratory volume (FEV1%), peak expiratory flow (PEF), 
predicted peak expiratory flow (PEF%), maximal mid-expira-
tory flow (MMEF75/25), predicted maximal mid-expiratory flow 
(MMEF75/25%), forced vital capacity (FVC), predicted forced 
vital capacity (FVC%) and forced expiratory volume in 1 sec-
ond/forced vital capacity ratio (FEV1/FVC).

Assessment of anxiety and depression
The hospital Anxiety and Depression Scale (HADS) was 

used to measure anxiety and depression. It has been previous-
ly reported as a sensitive and specific instrument for self-rat-
ing anxiety and depression.9-13 There are two subscales in this 
measurement: anxiety subscale (HADS-A) and depression 
subscale (HADS-D). Each subscale consists of seven questions 
related to the current mood, and each is based on a four-point 
scale: 0, not at all; 1, sometimes; 2, often; 3, all the time. For 
each subscale, a score of 0 to 7 points was considered normal, 
a score of 8 to 10 was regarded as borderline anxiety or de-
pression, and > 10 was anxiety or depression. In our study, 
patients were divided into two groups: 

a) non-anxiety/non-depression, in which patients had 
HADS scores less than 8 

b) anxiety/depression, in which patients with HADS 
scores of 8 or more.

Evaluation of the severity of chronic cough
The Cough Visual Analog Scale (CVAS) is a linear scale 

that is 10 cm in length (Figure 1). To assess chronic cough 
severity, patients were required to choose the corresponding 
tick mark on the scale depending on their subjective feeling. 
The lowest score is 0 points, representing no cough symp-
toms, and the highest score is 10 points, meaning the worst 
cough symptoms the participant has ever suffered. The CVAS 
has been widely used successfully in previous research.14 

Methods
Study Design and Patients

In this retrospective study, 238 adults with chronic cough 
were recruited from September 2016 to August 2018 in the 
respiratory department of the Ningbo First Hospital in Chi-
na. The study protocol was approved by the Ethics Commit-
tee of Ningbo First Hospital (2016-R017), and all participants 
provided written informed consent. The definition of chronic 
cough is according to the American College of Chest Physi-
cian Cough Guidelines.7 All patients included were aged 18 to 
79 years, with cough as the only clinical manifestation, per-
sisting for eight weeks or more. Besides, recruited patients 
had no obvious abnormality in their chest imaging.

Exclusion criteria are listed as follows: 

1) subjects unable to cooperate with the pulmonary func-
tion test. 

2) patients with interstitial pneumonia, active pulmonary 
tuberculosis, community-acquired pneumonia, lung 
cancer, bronchiectasis, pulmonary heart disease, pul-
monary embolism or other diseases (coronary heart 
disease, myocarditis, heart failure, neuromuscular dis-
ease) that could influence study outcomes. 

3) patients who with a history of alcohol, anesthetics or 
other drug abuse, a history of mental illness, antago-
nistic personality, adverse motivation or other con-
cerns that may affect the cognitive competence of par-
ticipants in this study. 

4) subjects who are pregnant. 
5) patients with an abnormality in chest high resolution 

computed tomography. 

These criteria are based on existing knowledge from previ-
ous studies.8 

by comorbid anxiety or depression.6 Nonetheless, the psycho-
logical burden of chronic cough remains undefined, especially 
in China.

Therefore, the present study was performed to investigate 
the prevalence of anxiety and depression in patients with 
chronic cough in China, and to explore associations between 
anxiety, depression and clinical outcomes of chronic cough, 
including severity of disease and quality of life. In addition, 
potential risk factors for reduced quality of life in patients 
with chronic cough were also examined. 

Figure 1. The cough visual analog scale (CVAS) adopted in the study. All participants were asked to pick a tick mark on the 
horizontal line, according to their severity of chronic cough. The score of the CVAS was the distance in centimeters from the 
start point.
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Measurement of quality of life
The Leicester Cough Questionnaire (LCQ) is a reliable 

and validated tool for assessing cough-related quality of life 
(CRQOL). The LCQ is composed of 19 items in three do-
mains (physical, psychological and social). Items are answered 
on a 7-point scale, from “every time” (1 point) to “never have” 
(7 points). Each domain is calculated separately and presented 
as an average score. The total score is the sum of the three do-
mains. Higher scores indicate better quality of life and are also 
associated with reduced severity of chronic cough. A standard 
Chinese version of the LCQ was adopted in our study.15

Statistical Analysis
To describe different variables, means ± standard (SD) and 

medians with interquartile ranges were used for continuous 
data, and categorical data were presented as frequencies. Data 
were analyzed using the Student t-test, Mann-Whitney test, 
Chi-square test, Spearman correlation or multiple regression 
analysis. All results were analyzed using SPSS statistical soft-
ware version 23.0. A double-sided p-value < 0.05 was consid-
ered as statistically significant.

Results
Demographics and clinical characteristics of the study popu-
lation 

238 patients (59.7% female) with chronic cough were en-
rolled in this study, with a mean age of 44.4 ± 14.8 years old 
(Table 1). 8.8% of participants were current smokers, and 
10.5% were ex-smokers. In addition, 74 (31.1%) patients in 
this study had a history of anaphylaxis, 30.7% had a history 
of allergic rhinitis. According to the Hospital Anxiety and 
Depression Scale (HADS), 9.2% and 6.3% of patients were 
established as having anxiety and depression, respectively. 
Participants with a history of anaphylaxis were more likely to 
suffer from anxiety or depression than those without (13.5% 
vs 7.3%; 10.8% vs 4.3%, respectively), but differences between 
groups did not reach the threshold for statistical significance. 
No statistical differences between gender, age, BMI, smoking 
history, allergic rhinitis history or lung function were found 
between patients with or without anxiety/depression. 

Feature Total (N = 238)

Anaphylaxis history:

No 164 (68.9%)

Yes 74 (31.1%)

Allergic Rhinitis history:

No 165 (69.3%)

Yes 73 (30.7%)

FEV1/L 2.8 (1.1)

FEV1 (%) 98.9 (17.5)

PEF/L 6.8 (2.7)

PEF (%) 100.2 (23.1)

MMEF75/25/L 3.1 (1.9)

MMEF75/25 (%) 83.8 (44.0)

FVC/L 3.2 (1.3)

FVC (%) 97.5 (15.5)

FEV1/FVC 86.2 (12.3) 

Cough duration (weeks) 173.6 ± 283.8

Cough VAS 5.0 (3.0) 

HADS Score

HADS-A 3.1 ± 3.1

HADS-D 2.1 ± 2.8

LCQ Score

The total score 14.9 (4.7)

Physical 4.9 (1.5) 

Psychological 4.6 (1.7) 

Social 5.5 (1.8) 

Table 1. (Continued)

BMI, body-mass index; FEV1/L, one-second forced expiratory volume; FEV1 
(%), predicted one-second forced expiratory volume; PEF/L, peak expirato-
ry flow; PEF (%), predicted peak expiratory flow; MMEF75/25/L, maximal 
mid-expiratory flow; MMEF75/25 (%), predicted maximal mid-expiratory 
flow; FVC/L, forced vital capacity; FVC (%), predicted forced vital capacity; 
FEV1/FVC, forced expiratory volume in 1 second (FEV1)/forced vital capac-
ity (FVC) ratio; Cough VAS, the Cough Visual Analog Scale; HADS-A, the 
anxiety subscale of the Hospital Anxiety and Depression Scale; HADS-D, the 
depression subscale of the Hospital Anxiety and Depression Scale; LCQ, the 
Leicester Cough Questionnaire.

Table 1. Characteristics of patients with chronic cough.

Feature Total (N = 238)

Gender:

Male 96 (40.3%)

Female 142 (59.7%)

Age (years) 33.5 (196.3)

BMI (kg/m2) 43.5 (23.0)

Smoking history:

Never smoker 192 (80.7%)

Ex-smoker 25 (10.5%)

Current smoker 21 (8.8%)

Comparison of cough-related features between patients with 
or without anxiety/depression 

The mean cough duration, mean score of CVAS and LCQ 
are presented in Table 1. A reduced quality of life in patients 
with anxiety was observed in all LCQ domains (Table 2); total 
score (15.4 (4.5) vs 12.4 (3.5), P < 0.001), physical (5.0 (1.4) vs 
3.8 (1.3), P < 0.001), psychological (4.9 (1.7) vs 3.6 (1.2), P < 
0.001) and social (5.5 (2.0) vs 5.0 (1.7), P = 0.034). Compared 
with patients without depression, patients with depression 
had significantly lower scores in the total score of the LCQ 
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Table 2. Differences between patients with or without significant high anxiety (HADS-A) or depression (HADS-D) score.

Feature
Anxiety (HADS-A Score) Depression (HADS-D Score)

0-7 (N = 216) ≥ 8 (N = 22) p value 0-7 (N = 223) ≥ 8 (N = 15) p value

Gender: 0.821 0.111

Male 88 (91.7%) 8 (8.3%) 93 (96.9%) 3 (3.1%)

Female 128 (90.1%) 14 (9.9%) 130 (91.5%) 12 (8.5%)

Age (years) 43.0 (22.8) 46.5 (23.8) 0.502 43.0 (22.0) 49.0 (24.0) 0.205

BMI (kg/m2) 23.1 (5.4) 21.7 (4.9) 0.067 23.1 (5.4) 21.0 (4.8) 0.077

Smoking history: 0.877 0.346

Never smoker 175 (91.1%) 17 (8.9%) 179 (93.2%) 13 (6.8%)

Ex-smoker 22 (88.0%) 3 (12.0%) 25 (100.0%) 0 (0.0%)

Current smoker 19 (90.5%) 2 (9.5%) 19 (90.5%) 2 (9.5%)

Anaphylaxis history: 0.148 0.080

No 152 (92.7%) 12 (7.3%) 157 (95.7%) 7 (4.3%)

Yes 64 (86.5%) 10 (13.5%) 66 (89.2%) 8 (10.8%)

Allergic Rhinitis history: 0.145 0.799

No 153 (92.7%) 12 (7.3%) 155 (93.9%) 10 (6.1%)

Yes 63 (86.3%) 10 (13.7%) 68 (93.2%) 5 (6.8%)

FEV1/L 2.8 (1.1) 2.8 (1.0) 0.771 2.8 (1.2) 2.7 (0.9) 0.427

FEV1 (%) 100.3 (17.3) 97.1 (13.5) 0.547 100.0 (17.8) 97.5 (19.3) 0.655

PEF/L 6.8 (2.8) 6.4 (1.9) 0.312 6.8 (2.8) 6.4 (2.2) 0.179

PEF (%) 100.7 (22.6) 94.1 (27.5) 0.192 100.5 (23.1) 95.6 (22.7) 0.568

MMEF75/25/L 3.0 (1.9) 3.3 (2.2) 0.640 3.0 (1.9) 3.5 (2.6) 0.533

MMEF75/25 (%) 83.2 (41.8) 96.1 (53.4) 0.352 83.0 (42.2) 106.0 (60.9) 0.097

FVC/L 3.2 (1.4) 3.0 (1.0) 0.426 3.2 (1.3) 3.1 (0.8) 0.269

FVC (%) 98.0 (15.4) 96.0 (17.0) 0.278 97.6 (15.3) 94.7 (18.8) 0.906

FEV1/FVC 86.1 (12.2) 90.1 (12.3) 0.330 86.1 (12.2) 90.3 (14.1) 0.267

Cough duration (weeks) 174.2 ± 289.4 167.6 ± 226.3 0.918 173.9 ± 288.7 169.4 ± 202.5 0.937 

Cough VAS 5.0 (3.0) 5.0 (4.0) 0.988 5.0 (3.0) 5.0 (4.0) 0.931

LCQ Score

The total score 15.4 (4.5) 12.4 (3.4) < 0.001 15.4 (4.5) 10.9 (4.7) < 0.001

Physical 5.0 (1.4) 3.8 (1.3) < 0.001 5.0 (1.4) 3.8 (1.0) < 0.001

Psychological 4.9 (1.7) 3.6 (1.2) < 0.001 4.7 (1.9) 3.4 (1.3) < 0.001

Social 5.5 (2.0) 5.0 (1.7) 0.039 5.5 (2.0) 4.0 (1.8) < 0.001

BMI, body-mass index; FEV1/L, one-second forced expiratory volume; FEV1 (%), predicted one-second forced expiratory volume; PEF/L, peak expiratory flow; 
PEF (%), predicted peak expiratory flow; MMEF75/25/L, maximal mid-expiratory flow; MMEF75/25 (%), predicted maximal mid-expiratory flow; FVC/L, forced vital 
capacity; FVC (%), predicted forced vital capacity; FEV1/FVC, forced expiratory volume in 1 second (FEV1)/forced vital capacity (FVC) ratio; Cough VAS, the 
Cough Visual Analog Scale; LCQ, the Leicester Cough Questionnaire; HADS-A, the anxiety subscale of the Hospital Anxiety and Depression Scale; HADS-D, the 
depression subscale of the Hospital Anxiety and Depression Scale.
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Table 3. Spearman correlations between variables.

(15.4 (4.5) vs 10.9 (4.7), P < 0.001) and each domain; physi-
cal (5.0 (1.4) vs 3.8 (1.0), P < 0.001), psychological (4.7 (1.8) 
vs 3.4 (1.3), P < 0.001) and social (5.5 (2.0) vs 4.0 (1.8), P < 
0.001). No significant difference in cough duration and cough 
severity (using CVAS) was demonstrated between patients 
with or without anxiety/depression. These results indicate that 
higher anxiety or depression symptoms may be associated 
with reduced quality of life in patients with chronic cough. 

Correlations among cough, anxiety, depression and other re-
lated features

Spearman correlation was carried out to found features 
that were correlated with cough, anxiety and depression 
furtherly (Table 3). Consistent with the above results, the 
score of anxiety subscale in HADS (HADS-A) was inverse-
ly correlated with the total score of the LCQ (r = -0.054, P < 
0.0001) and each domain; physical (r = -0.339, P < 0.0001), 

psychological (r = -0.547, P < 0.0001) and social (r = -0.452, 
P < 0.0001). A significant inverse correlation was also found 
between the HADS-D and the total score of the LCQ (r = 
-0.510, P < 0.0001) and each domain; physical (r = -0.362, P 
< 0.0001), psychological (r = -0.536, P < 0.0001) and social (r 
= -0.441, P < 0.0001). Notably, results suggested that increased 
cough duration and increased severity of cough was positively 
correlated with reduced quality of life in the domains of psy-
chological (r = 0.173, P = 0.008; r = 0.283, P < 0.0001) and 
social (r = 0.135, P = 0.038; r = 0.338, P < 0.0001). History of 
anaphylaxis was also found to be a related factor of reduced 
quality of life in patients with chronic cough: the total score 
of the LCQ (r = -0.163, P = 0.012) and each domain; physical 
(r = -0.158, P = 0.015), psychological (r = -0.131, P = 0.043) 
and social (r = -0.147, P = 0.023). Cough duration (r =0.173, 
P = 0.008) and history of anaphylaxis (r =0.145, P = 0.026) 
showed positive correlations with HASD scores.

The score 
of CVAS

LCQ domains HADS score

Total 
score

Physical 
domain

Psychological 
domain

Social 
domain

Anxiety 
subscale

Depression 
subscale

Gender r 0.042 -0.138* -0.073 -0.123 -0.148* 0.107 0.064

p value 0.517 0.033 0.264 0.057 0.022 0.100 0.329

Age (years) r -0.031 0.019 -0.014 -0.001 0.045 0.083 0.078

p value  0.632 0.766 0.830 0.987 0.494 0.200 0.229

BMI r -0.002 0.124 0.022 0.130* 0.168** -0.159* -0.094

p value 0.979 0.057 0.740 0.045 0.009 0.014 0.149

Cough duration (weeks) r 0.038 -0.143* -0.087 -0.173** -0.135* 0.173** 0.119

p value 0.562 0.028 0.183 0.008 0.038 0.008 0.066

Smoking history r -0.072 -0.065 -0.010 -0.055 -0.082 0.044 0.007

p value 0.270 0.320 0.873 0.400 0.207 0.499 0.918

Anaphylaxis history r 0.111 -0.163* -0.158* -0.131* -0.147* 0.145* 0.133*

p value 0.088 0.012 0.015 0.043 0.023 0.026 0.040

Allergic Rhinitis history r 0.001 -0.034 -0.053 0.018 -0.021 0.040 0.014

p value 0.986 0.605 0.412 0.777 0.753 0.536 0.832

FEV1/L r -0.032 0.084 0.068 0.109 0.046 -0.155* -0.135*

p value 0.627 0.196 0.293 0.092 0.478 0.017 0.037

FEV1% r -0.083 0.090 0.103 0.104 0.042 -0.084 -0.102

p value 0.205 0.166 0.113 0.111 0.521 0.198 0.116

PEF/L r -0.099 0.159* 0.164* 0.140* 0.119 -0.158* -0.129*

p value 0.127 0.014 0.011 0.031 0.066 0.015 0.047

PEF% r -0.180** 0.133* 0.216** 0.089 0.073 -0.079 -0.077

p value 0.005 0.041 0.001 0.169 0.263 0.224 0.234

MMEF75/25/L r -0.006 0.057 0.109 0.046 0.015 -0.083 -0.089

p value 0.923 0.379 0.095 0.482 0.822 0.200 0.174
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Table 3. (Continued)

The score 
of CVAS

LCQ domains HADS score

Total 
score

Physical 
domain

Psychological 
domain

Social 
domain

Anxiety 
subscale

Depression 
subscale

MMEF75/25% r -0.031 0.039 0.120 0.007 -0.004 -0.011 -0.035

p value 0.638 0.554 0.065 0.911 0.950 0.869 0.587

FVC/L r -0.059 0.119 0.068 0.143* 0.086 -0.171** -0.135*

p value 0.368 0.068 0.293 0.027 0.186 0.008 0.037

FVC% r -0.150* 0.125 0.063 0.148* 0.113 -0.096 -0.084

p value 0.021 0.054 0.333 0.023 0.083 0.140 0.199

FEV1/FVC r 0.037 -0.054 0.006 -0.052 -0.068 0.081 0.023

p value 0.568 0.405 0.924 0.427 0.296 0.213 0.728

CVAS r 1.000 -0.381** -0.428** -0.283** -0.338** 0.108 0.105

p value < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.096 0.105

HADS-A r 0.108 -0.514** -0.339** -0.547** -0.452** 1.000 0.772**

p value 0.096 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

HADS-D r 0.105 -0.510** -0.362** -0.536** -0.441** 0.772** 1.000

p value 0.105 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

LCQ Score (the total score) r -0.381** 1.000 0.788** 0.889** 0.907** -0.514** -0.510**

p value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

The physical domain r -0.428** 0.788** 1.000 0.544** 0.590** -0.339** -0.362**

p value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

The psychological domain r -0.283** 0.889** 0.544** 1.000 0.740** -0.547** -0.536**

p value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

The social domain r -0.338** 0.907** 0.590** 0.740** 1.000 -0.452** -0.441**

p value < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001 < 0.0001

*P < 0.05; **P < 0.01; BMI, body-mass index; FEV1/L, one-second forced expiratory volume; FEV1 (%), predicted one-second forced expiratory volume; PEF/L, 
peak expiratory flow; PEF (%), predicted peak expiratory flow; MMEF75/25/L, maximal mid-expiratory flow; MMEF75/25 (%), predicted maximal mid-expiratory 
flow; FVC/L, forced vital capacity; FVC (%), predicted forced vital capacity; FEV1/FVC, forced expiratory volume in 1 second (FEV1)/forced vital capacity (FVC) 
ratio; Cough VAS, the Cough Visual Analog Scale; LCQ, the Leicester Cough Questionnaire; HADS-A, the anxiety subscale of the Hospital Anxiety and Depres-
sion Scale; HADS-D, the depression subscale of the Hospital Anxiety and Depression Scale.

The influence factors for anxiety, depression and quality of 
life in chronic cough 

Multiple regression analysis was employed to find deter-
minants that could best predict anxiety, depression and qual-
ity of life in chronic cough (Table 4). The psychological and 
physical domains of LCQ, cough severity and FVC were con-
sidered dependent variables of the HADS-A score. The psy-
chological and physical domains of LCQ and cough severity 
were considered dependent variables of the HADS-D score. 
The HADS score (both the anxiety subscale and the depres-
sion subscale), cough severity and cough duration were con-
sidered dependent variables of the LCQ score (the total).

In addition, a history of anaphylaxis was also found as a 
risk factor for increased symptoms of anxiety and reduced 
quality of life in patients with chronic cough (Table 5). Pa-
tients with a history of anaphylaxis scored significantly higher 
in HADS-A (2.0 (4.0) vs 3.0 (5.0), P = 0.026) than those with-
out a history. Compared patients without a history of anaphy-
laxis, reduced quality of life in the domains of physical (5.0 
(1.5) vs 4.6 (1.5), P = 0.015), psychological (4.9 (2.0) vs 4.3 
(1.8), P = 0.043) and social (5.5 (1.8) vs 5.1 (2.0), P = 0.024) 
were found in patients with a history of anaphylaxis. It should 
also be noted that in patients with chronic cough, female pa-
tients were more likely to have a history of anaphylaxis. 
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Table 4. Linear regression models for scores of HADS-A, 
HADS-D and LCQ (the total).

LCQ, the Leicester Cough Questionnaire; Cough VAS, the Cough Visual An-
alog Scale; HADS, the Hospital Anxiety and Depression Scale; HADS-A, the 
anxiety subscale of the Hospital Anxiety and Depression Scale; HADS-D, the 
depression subscale of the Hospital Anxiety and Depression Scale.

Variables R2 p value

HADS-A

LCQ Score (the psychological domain) 0.278 < 0.001

LCQ Score (the physical domain) 0.292 < 0.001

Cough VAS 0.306 < 0.001

FVC/L 0.319 < 0.001

HADS-D

LCQ Score (the psychological domain) 0.248 < 0.001

LCQ Score (the physical domain) 0.265 < 0.001

Cough VAS 0.293 < 0.001

LCQ Score (the total)

HADS Score (the anxiety subscale) 0.268 < 0.001

Cough VAS 0.419 < 0.001

HADS Score (the depression subscale) 0.445 < 0.001

Cough duration (weeks) 0.458 < 0.001

Table 5. Differences between patients with or without histo-
ry of anaphylaxis.

BMI, body-mass index; Cough VAS, the Cough Visual Analog Scale; LCQ, 
the Leicester Cough Questionnaire; HADS-A, the anxiety subscale of the 
Hospital Anxiety and Depression Scale; HADS-D, the depression subscale of 
the Hospital Anxiety and Depression Scale.

Feature
Non-anaphylaxis 

history 
(N = 164)

Anaphylaxis 
history 

(N = 74)
p value

Gender: < 0.001

Male 79 (82.3%) 17 (17.7%)

Female 85 (59.9%) 57 (40.1%)

Age (years) 44.0 (20.8) 40.5 (27.0) 0.944 

BMI (kg/m2) 23.2 (5.0) 21.7 (5.5) 0.070 

HADS-A score 2.0 (4.0) 3.0 (5.0) 0.026

HADS-D score 1.0 (3.0) 1.0 (4.0) 0.040

Cough VAS 5.0 (3.8) 5.0 (3.0) 0.088

LCQ Score

The total score 15.5 (4.6) 14.2 (4.2) 0.012 

Physical 5.0 (1.5) 4.6 (1.5) 0.015 

Psychological 4.9 (2.0) 4.3 (1.8) 0.043 

Social 5.5 (1.8) 5.1 (2.0) 0.024 

Discussion
238 adult patients with chronic cough were recruited into 

this study; their clinical observations and scores of CVAS, 
HADS, LCQ were collected. This study demonstrated that 
patients with chronic cough would have a reduced quality of 
life if also considered to have comorbid anxiety or depression. 
Cough severity and cough duration were also positively asso-
ciated with reduced quality of life. Patients with a history of 
anaphylaxis were more likely to report a reduced quality of 
life. Cough severity and history of anaphylaxis were also relat-
ed to increased symptoms of anxiety in this study.

In our study, the prevalence of anxiety and depression in 
patients with chronic cough was 9.2% and 6.3%, respectively. 
Lorcan and colleagues reported an anxiety prevalence of 33% 
and a depression prevalence of 16% among chronic cough 
patients.16 This difference in the prevalence of anxiety and 
depression may be attributable to the proportion of females 
and the duration of cough. In Lorcan’s study, 72.7% of par-
ticipants were female and the mean cough duration was ap-
proximately 277 weeks.16 These data were much higher than 
those found in our study (the proportion of females: 59.7% 
vs 72.7%, mean cough duration: 173 weeks vs 277 weeks). 
A previous study in the USA reported 24.2% of anxiety in 
chronic cough patients, with a higher proportion of females 
(73.4%).17 Besides, patients of chronic cough in Australia 
were found higher scores of HADS than our study (HADS-A 
score: 6.3 ± 4.6 vs 3.1 ± 3.1, HADS-D score: 4.8 ± 4.1 vs 2.1 
± 2.8).18 The proportion of females in the study was 81.8%, 
and the mean cough duration was about 367 weeks.18 Be-
cause of the different studied populations, the prevalence of 
anxiety and depression in Asian patients with chronic cough 
is likely lower than that in Western populations. In the UK, 
43.3% of patients with chronic cough were diagnosed with 
anxiety, 25.4% with depression.8 In the USA, the prevalence 
of depression in patients with chronic cough was about 53%.19 
Another study in Korea identified only 4.4% of patients with 
depression in chronic cough, which is similar to our results.20 
Published evidence reported that cough-variant asthma was 
one of the most common causes of chronic cough in China 
(32.6%).21 Our previous study demonstrated that the preva-
lence of anxiety and depression was associated with asthma.22 
13.7% of patients were found to have anxiety symptoms and 
10.2% to have depression symptoms in the previous study.22 
The different causes of chronic cough between countries may 
lead to various prevalence of anxiety and depression. Studies 
demonstrated that cigarette smoking is positively associated 
with increased levels of anxiety.23 Yun’s findings suggested that 
smoking was strongly associated with depression, particular-
ly among females.24 In Edelstein’s study, young adults report-
ed higher symptoms of anxiety than older adults.25 But there 
is no proof yet that the prevalence of anxiety and depression 
could be differed by smoking history or mean age in patients 
with chronic cough. All those above characteristics of the cur-
rent study and previous studies are presented in the Table S1. 
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Results showed that symptoms of anxiety or depression 
were related to reduced quality of life in patients with chronic 
cough. These results suggest that anxious or depressive indi-
viduals are more sensitive to or concerned about their physi-
cal symptoms, impacting the poor quality of life. Several stud-
ies have reported that anxiety could regulate the emotive and 
motor parts of cough.26-28 Amitriptyline, a medicine indicated 
for depression, has also demonstrated some effect in the ther-
apy of chronic cough, which may be due to the co-mechanism 
or interaction between chronic cough and psychological co-
morbidities.29,30 Moreover, psychological disorders are related 
to the inflammatory status, which has also been observed in 
other researches in chronic cough.31,32 Therefore, the associa-
tion between psychological disorders and chronic cough may 
be bidirectional, but there is still a need for further investigat-
ed.

Furthermore, increased severity and longer duration of 
cough were associated with reduced quality of life. Patients 
with longer durations of cough will have reduced quality of 
life in psychological and social domains. The severity of cough 
was considered as a dependent risk factor for symptoms of 
anxiety and depression. Chronic cough is highly bothersome 
to the patient affected and people around them. A long-term 
and serious cough could contribute to many inconvenienc-
es for patients, such as exhaustion, embarrassment in public 
places, difficulty speaking on the telephone, urinary inconti-
nence and complaints from family, friends and colleagues.33 
These frustrations may result in worsening mood and reduced 
quality of life in the psychological and social domains. 

We also evaluated the influence of self-reported allergies 
on chronic cough. It has been reported that allergic irritants 
might lead to the sensitization of cough reflex by triggering 
inflammatory reactive and damaging autonomic nerves.34 Re-
sults suggested that individuals without anaphylaxis history 
tended to have a better quality of life. Besides, participants 
without anaphylaxis history usually had fewer symptoms of 
anxiety or depression. Similar to these findings, one prior 
study reported a positive relationship between anxiety and 
self-reported allergies, but not objectively verified allergies.35 
Compared with children without food allergy, higher anxiety 
symptoms and decreased quality of life were demonstrated in 
children with a history of food allergy.36 This could indicate 
that mental health status plays a critical role in individuals 
with a history of atopic disease. The expected changes of the 
hypothalamic-pituitary-adrenocortical (HPA) axis and vegeta-
tive nerves might account for the correlation between mental 
health and atopic disease.37,38 Taken together, anxiety, depres-
sion, anaphylaxis history and chronic cough appear to share 
common key elements of pathogenesis. The possible mech-
anisms may be explained partially by the dysfunction of the 
inflammatory reaction, autonomic damage and cough hyper-
sensitivity. 

Consistent with other studies, our study had a higher 
proportion of female patients with chronic cough (female vs 
male: 59.7% vs 40.3%). Our results revealed that gender was 
also one of the independent determinants in quality of life; 
females tended to score lower in cough related quality of life 
in the social domain. In addition, more females than males

presented with a history of anaphylaxis. This might be the 
cause of the increased proportion of females with chronic 
cough.39 Other literature has reported loose associations be-
tween quality of life, age and BMI.40,41 The effects of these fac-
tors require further exploration. 

To the best of our knowledge, this research was one of the 
few studies that simultaneously measured the association be-
tween psychiatric morbidity, anaphylaxis history and chronic 
cough. However, there are still some limitations in our study. 
Firstly, the cross-sectional study design hindered us from in-
vestigating interactions with more in-depth understanding. 
A longitudinal study may provide more effective and reliable 
results for patients with chronic cough. Secondly, the sample 
size of this study was not large enough, which was a major 
limitation. Further studies with larger sample sizes are need-
ed to verify our conclusions. Thirdly, it should be noted that 
this study didn’t compare symptoms of anxiety and depression 
among different causes of chronic cough patients. We recog-
nize this is a limitation, as we cannot identify the causes of 
chronic cough in included participants. It would be helpful 
for future research to distinguish between those with idio-
pathic cough and those with an explained cough.

In conclusion, to improve the therapeutic effect and qual-
ity of life in patients with chronic cough, psychiatric status 
should be considered, especially in female patients, those with 
serious severity of cough or with a history of anaphylaxis. 
Further and longitudinal studies are required to confirm our 
findings. 
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Supplemental material

Source Countries Assessment 
scale

No. 
patient

Age, years 
(Mean ± SD)

Female 
(%)

Cough 
duration, 

weeks

Ex smoking 
(%) / Current 
smoking (%)

Anxiety 
(%)

Depression 
(%)

Current study China HADS 238 44.4 ± 14.8 59.7% 173 10.5% / 8.8% 9.2% 6.3%

McGarvey LP, et al1 UK HADS 57 47.5 ± 14.3 72.7% 277 / 33.0% 16%

Hulme K, et al2 UK HADS 67 / 64.2% / / 43.3% 25.4%

Everett CF, et al3 UK Likert scale 373 65.3 ± 12.0 73.0% 339 41.0% / 2.0% 69.0% 55.0%

Hartley NA, et al4 USA GAD-7 128 55.4 ± 13.5 73.4% / 31.5% / 3.2% 24.2% /

Dicpinigaitis PV, et al5 USA CES-D 100 59.5 ± 12.6 79.0% 454 / / 53.0%

Meltzer EO, et al6 USA GAD-7 and 
PHQ-9 3654 50.1 ± 17.4 60.4% / 27.3% / 30.8% 54.7% 65.5%

Vertigan AE, et al7 Australia HADS 33 58.7 ± 14.9 81.8% 369 / 6.3 ± 4.6 4.8 ± 4.1

Koskela HO, et al8 Finland PHQ-2 421 / / / / / 4.8%

Heo IR, et al9 Korean PHQ-9 226 59.9 ± 11.1 44.2% / 18.6% /35.8% / 4.4%

Won HK, et al10 Korean / / 57.3 ± 0.6 39.2% 405 17.6% / 43.0% 4.9%

Table S1. Characteristics of patients with chronic cough in the current study and previous studies

Please note: Vertigan AE and his colleagues (ref 7) only show the mean score of the HADS in their studies. “6.3 ± 4.6” (mean ± SD) was the score of the anxiety 
subscale in the HADS, “4.8 ± 4.1” (mean ± SD) was the score of the depression subscale in the HADS. 
Abbreviations: HADS, the Hospital Anxiety and Depression Scale; GAD-7, the Generalized Anxiety Disorder 7-item Scale; CES-D, the Center for Epidemiologic 
Studies Depression Scale; PHQ-9, the Patient Health Questionnaire-9; PHQ-2, the Patient Health Questionnaire-9.
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