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Background: Chronic cough is a troublesome clinical problem with long-term impacts at the patient level.
However, the burden of chronic cough in China is largely unknown. Thus, we performed a multicenter
cross-sectional survey on the current status of chronic cough and its impact on quality of life in Guangdong,
south China.

Methods: Using a standardized questionnaire, we extracted and analyzed the relevant data on
demographics, number of visits to a doctor, previous diagnosis, previous medications used and initial
diagnosis. Cough-specific quality of life was measured by the Mandarin Chinese version of the Leicester
Cough Questionnaire (LCQ-MC).

Results: Of 933 patients from 13 tertiary medical centers in Guangdong, 52.2% were female, the median
age was 40.0 [interquartile range (IQR), 31.0-52.0] years, and the median duration of chronic cough was
6.0 (IQR, 3.0-24.0) months. Over half (n=452, 54.0%) of the patients had visited physicians >3 times for
cough. In terms of previous diagnosis, bronchitis (n=432, 46.5%) had been most frequently diagnosed,
followed by pharyngitis (n=246, 26.5%) and asthmatic cough (n=98, 10.5%). A majority of patients with
chronic cough had used antitussive agents (n=539, 58.5%), antibiotics (n=374, 40.6%) and traditional
Chinese medicine (TCM) (n=294, 31.9%). Among the three subscales of the LCQ-MC, we observed lower
scores in the mental health domain than in the physical and social domains (both P<0.001). Additionally,
lower LCQ-MC scores were found in females and patients who saw the doctor >3 times for both the total
and three subscale scores (all P<0.05).

Conclusions: Misdiagnosis and inappropriate treatment are prevalent in patients with chronic cough and
lead to considerable antibiotic abuse. Chronic cough markedly affects suffers’ quality of life, especially for

women.
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Introduction

Cough is the most frequent complaint for patients who seek
medical attention in primary and secondary health care (1).
Chronic cough, defined as a cough lasting longer than
8 weeks, affects approximately 10% of the general
population around the world (2). Owing to a lack of other
respiratory symptoms and normal chest X-ray, chronic
cough is usually underrecognized by clinicians (3). A
few international and national respiratory societies have
successively published guidelines on the diagnosis and
management of chronic cough over the past decades (4-10),
suggesting the importance of chronic cough as a
clinical entity. Chinese guidelines on the diagnosis and
management of cough were initially released in 2005 (10),
and subsequently updated in 2009 (11) and 2015 (12). A
growing number of physicians in large general hospitals have
recognized the common etiologies of chronic cough, such as
cough variant asthma (CVA), upper airway cough syndrome
(UACS), eosinophilic bronchitis (EB), gastroesophageal
reflux cough (GERC) and atopic cough (AC) (13). However,
as a developing country, China has great variations in
medical and healthcare resources across different regions.
Hence, the current status and disease burden of chronic
cough require better understanding in China.
Accumulating evidence suggests that chronic cough
is associated with repeated doctor visits and medications
use, leading to substantial economic burden on the family
(14-17). In addition, chronic cough can significantly impair
health-related quality of life and have more serious effects
on women (17,18). However, several studies conducted in
China found no difference in the impact of cough between
sexes (19-22). Of note, these studies were mainly conducted
in a single center with limited samples (18-22). Therefore,
this study aimed to investigate the current status of the
diagnosis and treatment of chronic cough and its impact on
quality of life in Guangdong, south China. We present the
following article in accordance with the STROBE reporting
checklist (available at https://jtd.amegroups.com/article/
view/10.21037/jtd-21-1737/rc).
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Methods
Study design and participants

We conducted a cross-sectional observational survey in the
respiratory clinics of thirteen tertiary medical centers of
Guangdong Province (south China), at which physicians
had been trained and understood the diagnosis and
treatment of chronic cough. Consecutive and unselected
patients attending clinics for chronic cough were invited
to participate in this survey from August 2017 to August
2018. Details of the study protocol have been described
previously (23). Briefly, patients were enrolled if they
had an isolated chronic cough (>8 weeks), no overt lung
abnormalities, and an age of 15 years or more. The
exclusion criteria included obvious dyspnea or wheezing,
concomitant severe systemic diseases, as well as inability to
fill out the questionnaire.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Ethics Committee of the First Affiliated
Hospital of Guangzhou Medical University (No. 201778),
and written informed consent was obtained from all
participants prior to study.

Questionnaire

All participants completed a standardized questionnaire.
We extracted and analyzed the data on demographics and
medical history, including age, sex, cough duration, smoking
history, number of visits to a doctor, previous diagnosis,
previous medications and initial diagnosis.

The definition of previous diagnosis was a diagnosis that
had been made at any previous visit due to chronic cough.
The previous medications were defined as any drugs used
by asking a question “Have you ever used the following
medications for chronic cough, such as antitussives,
antibiotics, traditional Chinese medicine (TCM), anti-
allergic medications, inhaled corticosteroids (ICS), oral
corticosteroids (OCS) or antireflux medications?”. The
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Table 1 Baseline information of the study population

Characteristics Values
Participants 933

Age, years 40.0 (31.0-52.0)
Female 487 (52.2%)
Cough duration, months 6.0 (3.0-24.0)
Current smokers 114 (12.2%)
Never/former smokers 819 (87.8%)

Data were expressed as median (IQR), number (%) or number.
IQR, interquartile range.
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Figure 1 The distribution of doctor visits for chronic cough.
Percentage (%): ratios of the number of doctor visits to the total

number of cough patients with data (n=837).

initial diagnosis was defined as a diagnosis given at this
visit according to the medical history and response to past
treatment. Of these, asthmatic cough was diagnosed if a
patient presented with bronchial hyperresponsiveness to
methacholine and well responded to antiasthmatic therapy,
including CVA and cough predominant asthma (CPA) (24).
A slight difference of clinical manifestations was shown
between these two disorders, cough as an isolated symptom
(no wheeze and dyspnea) in CVA and cough as a predominant
symptom (occasionally wheeze and dyspnea) in CPA.

The Mandarin Chinese version of the Leicester Cough
Questionnaire (LCQ-MC) was used to evaluate the impact
of cough on the patients’ quality of life (25,26). The
questionnaire consisted of 19 cough-specific items divided
into three subscales (physical, psychological and social)
and utilized a seven-point Likert response scale. Scores
for each subscale ranged from 1 to 7 and the overall score
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ranged from 3 to 21, with a higher score indicating better
quality of life.

Statistical analysis

SPSS statistical software version 22.0 (SPSS Inc., Chicago,
IL, USA) was used for all data analysis. Continuous
variables were expressed as median and interquartile range
(IQR), whilst categorical variables were presented as
numbers and proportions. Wilcoxon rank-sum tests were
carried out to compare the LCQ-MC scores between the
two groups (sexes and number of visits to a doctor more
than three times or not), while Kruskal-Wallis test was
applied in the comparison of the LCQ-MC scores among
the three domains (physical, psychological and social).
P value <0.05 was considered as statistically significant.

Results
Demographics

A total of 1,384 patients with cough were screened, and
933 (67.4%) met the criteria and were included in this study.
The patient numbers and reasons for exclusion have been
previously reported (23). The median age of the patients
was 40.0 IQR, 31.0-52.0) years, with 52.2% of them being
female (7able 1). They had a median cough duration of
6.0 IQR, 3.0-24.0) months. The majority were never/ex-
smokers, accounting for 87.8% of the study population.

Previous diagnosis and medications

Over half (n=452, 54.0%) of the patients had sought
medical service for cough more than three times (Figure I).
Surprisingly, the proportion of patients experiencing
>10 doctor visits was 18.4%. In terms of previous diagnosis,
433 (46.6%) patients had been diagnosed with bronchitis,
followed by pharyngitis (n=246, 26.5%) and asthmatic
cough (n=98, 10.5%) (Figure 2).

Some sort of treatment had been usually prescribed
against chronic cough by clinicians in primary and
secondary care prior to this visit. As shown in Figure 3, 539
(58.5%) out of 922 patients (with data) reported the use of
antitussive agents, 374 (40.6%) used antibiotics, and 294
(31.9%) used TCM. Nevertheless, only 17.6% of the cases
had ever received ICS or OCS, and 4.4% received antireflux
therapy (acid suppression or promotility agents).

7 Thorac Dis 2022;14(9):3624-3632 | https://dx.doi.org/10.21037/jtd-21-1737



Journal of Thoracic Disease, Vol 14, No 9 September 2022

Percentage, %

Previous diagnosis of chronic cough (n=930)

Figure 2 The distribution of previous diagnosis of patients
with chronic cough. Asthmatic cough included CVA and CPA.
Percentage (%): ratios of the number of different causes to
the total number of cough patients with data (n=930). GERC,
gastroesophageal reflux cough; AC, atopic cough; EB, eosinophilic
bronchitis; UACS, upper airway cough syndrome; CVA, cough

variant asthma; CPA, cough predominant asthma.
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Previous medications for chronic cough (n=922)

Figure 3 The distribution of previous medications for chronic
cough. Percentage (%): ratios of the number of different
medications to the total number of cough patients with data
(n=922). TCM, traditional Chinese medicine; ICS, inhaled

corticosteroids; OCS, oral corticosteroids.

Initial diagnosis

Of the 933 patients, dual causes were identified in 78 (8.4%)
patients and triple causes were identified in 20 (2.1%) patients
at the initial visit. A total of 286 (30.7%) patients were initially
diagnosed with asthmatic cough, 215 (23.0%) with chronic
bronchitis (CB), 132 (14.1%) with GERC, and 110 (11.8%)
with UACS (Figure 4). However, a minority of patients were
considered having AC (n=48, 5.1%) or EB (n=42, 4.5%).

© Journal of Thoracic Disease. All rights reserved.
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Impact of chronic cough

Complete information from the LCQ-MC was available
in 809 (86.7%) of 933 patients with chronic cough. The
majority complained of cough-related physical symptoms,
such as sleep disturbance (n=247, 30.5%), fatigue (n=235,
29.0%), and sputum production (n=230, 28.4%) (Table 2).
Besides, commonly described associated psychological
effects included anxiety (n=287, 35.5%), embarrassment
(n=272, 33.6%) and frustration (n=192, 23.7%), which more
frequently occurred in women and patients who visited to
the doctor more than three times (all P<0.05). Nearly one-
third (n=251, 31.0%) of chronic coughers felt that cough
interfered with their daily work.

As outlined in Table 3, the median LCQ-MC total
score was 13.2 (IQR, 10.7-15.5), with lower scores in
the mental health domain than in the physical and social
domains [median (IQR): 4.0 (3.1-4.9) versus 4.5 (3.8-5.3),
4.0 (3.1-4.9) versus 4.8 (3.8-5.5), respectively, both
P<0.001]. Moreover, we also observed lower LCQ-MC
scores in females and patients who saw the doctor >3 times
for both the total and three subscale scores (all P<0.05).

Discussion

Using data from a multicenter cross-sectional observational
study conducted in Guangdong, we showed that the
patients who visited the hospital for chronic cough had a
substantially high rate of visiting other medical institutions
and varying degrees of misdiagnosis, suggesting an unmet
clinical need of chronic cough despite the publication of
cough guidelines for ages (10). Additionally, we further
confirmed that the majority of patients presenting with
chronic cough experienced negative impacts on all aspects
of quality of life. More importantly, we also demonstrated
a more significant deterioration in quality of life in females.
These results suggested that there is room for improvement
in the management of chronic cough in China (28).

Our findings showed that, in accordance with a
previous study performed in the cough specialist clinic of
Guangzhou (14), most patients with chronic cough
had been diagnosed with bronchitis or pharyngitis.
Nevertheless, a nationwide study focusing on chronic
cough-associated conditions in China found that isolated
chronic cough was usually due to CVA, UACS, EB
and AC, accounting for 75.2-87.6% of the cases across
different regions of the country (13). Furthermore, similar
common causes of chronic cough were reported in the
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Figure 4 Initial diagnosis of the study population at the survey sites. Asthmatic cough included CVA and CPA. Percentage (%): ratios of the
number of different causes to the total number of cough patients (n=933). CB, chronic bronchitis; GERC, gastroesophageal reflux cough;
UACS, upper airway cough syndrome; COPD, chronic obstructive pulmonary disease; AC, atopic cough; EB, eosinophilic bronchitis; CP]I,
cough of postinfection; BE, bronchiectasis; PBB, protracted bacterial bronchitis; UCC/RCC, unexplained chronic cough/refractory chronic
cough; CVA, cough variant asthma; CPA, cough predominant asthma.

Table 2 The distribution of each item of the LCQ-MC

Total Gender Number of visits to the doctor
fem (n=809)  Male (n=384) Female (n=425) <3 (n=375) >3 (n=430)
Chest or stomach pains, n (%) 72 (8.9) 29 (7.6) 43 (10.1) 28 (7.5) 41 (9.5)
Phlegm, n (%) 230 (28.4) 95 (24.7) 135 (31.8) 86 (22.9)" 142 (33.0)
Fatigue, n (%) 235 (29.0) 96 (25.0) 139 (32.7) 87 (23.2)° 146 (34.0)
Unable to control their cough, n (%) 484 (59.8) 207 (53.9) 277 (65.2) 211 (56.3) 269 (62.6)
Embarrassment, n (%) 272 (33.6) 119 (31.0) 153 (36.0) 107 (28.5)" 162 (37.7)
Anxiety, n (%) 287 (35.5) 113 (29.4)* 174 (40.9) 110 (29.3)" 175 (40.7)
Interference with daily work, n (%) 251 (31.0) 100 (26.0)* 151 (35.5) 91 (24.3)" 158 (36.7)
Interference with overall enjoyment, n (%) 247 (30.5) 110 (28.6) 137 (32.2) 84 (22.4)" 162 (37.7)
Cough due to exposure to paints or fumes, n (%) 284 (35.1) 119 (31.0)* 165 (38.8) 120 (32.0) 162 (37.7)
Disturbance of sleep, n (%) 247 (30.5) 88 (22.9) 159 (37.4) 100 (26.7)" 145 (33.7)
Coughing bouts, n (%) 364 (45.0) 153 (39.9) 211 (49.6) 150 (40.0)" 211 (49.1)
Frustration, n (%) 192 (23.7) 62 (16.1) 130 (30.6) 65 (17.3)" 125 (29.1)
Fed up, n (%) 361 (44.6) 157 (40.9) 204 (48.0) 147 (39.2)" 211 (49.1)
Hoarse voice, n (%) 155 (19.2) 68 (17.7) 87 (20.5) 63 (16.8) 91 (21.2)
Lack of energy, n (%) 253 (31.3) 108 (28.1) 145 (34.1) 110 (29.3) 141 (32.8)
Worried about serious diseases, n (%) 259 (32.0) 104 27.1)* 155 (36.5) 101 (26.9) 157 (36.5)
Concerned the other’s feelings about your cough, n (%) 254 (31.4) 112 (29.2) 142 (33.4) 97 (25.9) 155 (36.0)
Interrupted conversation or telephone calls, n (%) 189 (23.4) 71 (18.5)* 118 (27.8) 74 (19.7) 114 (26.5)
Annoying partners, family or friends, n (%) 137 (16.9) 56 (14.6) 81 (19.1) 55 (14.7) 81(18.8)

A score <3 points indicated a significant impact on individual patients (27). (%): ratios of the number of patients with score <3 points to the
total number of patients completing the LCQ-MC in each group. *, male versus female, P<0.05; *, number of visits to the doctor: <3 times
versus >3 times, P<0.05. LCQ-MC, Mandarin Chinese version of the Leicester Cough Questionnaire.
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Gender Number of visits to the doctor
LCQ-MC Total (n=809)
Male (n=384) Female (n=425) <3 (n=375) >3 (n=430)
Physical 4.5 (3.8-5.3) 4.8 (4.0-5.5)** 4.4 (3.6-5.1) 4.8 (4.0-5.4)" 4.4 (3.6-5.1)
Psychological 4.0 (3.1-4.9)% 4.3 (3.3-5.3)* 3.9 (2.9-4.7) 4.3 (3.4-5.1)" 3.9(2.9-4.7)
Social 4.8 (3.8-5.5) 5.0 (3.8-5.9)* 4.5 (3.5-5.5) 5.0 (4.0-5.8)" 4.4 (3.3-5.5)
Total 13.2 (10.7-15.5) 13.9 (11.4-16.2)** 12.6 (10.3-14.9) 14.0 (11.7-16.1)" 12.6 (10.1-14.9)

Data were presented as median (IQR). ¥, physical versus social, P<0.05; **, male versus female, P<0.001; *, number of visits to the doctor:

<3 times versus >3 times, P<0.001; &, psychological versus physical, P<0.001; T, psychological versus social, P<0.001; *,

*

male versus

female, P=0.001. LCQ-MC, Mandarin Chinese version of the Leicester Cough Questionnaire; IQR, interquartile range.

United States and Europe as well (29). These observations
implied that a significant proportion of individuals
with chronic cough might be misdiagnosed as having
bronchitis and pharyngitis. One principal reason may be
that physicians do not recognize the common diseases in
relation to chronic cough. The other possible explanation
is the lack of objective diagnostic criteria for bronchitis
and pharyngitis. For example, CB is defined as chronic
cough and expectoration for at least 3 months per year for
2 consecutive years or more, when other potential causes of
chronic productive cough are excluded (30). In other words,
the difficult aspect of CB diagnosis is ruling out other
respiratory or cardiac conditions associated with chronic
productive cough. Chronic cough is usually considered CB
merely based on clinical manifestations in clinical practice,
but possible underlying diseases are not excluded.

In addition to an insufficient understanding of chronic
cough, the limitations of medical facilities are likely to be
another potential reason for misdiagnosis in both primary
and secondary medical centers. Cough-related assessments,
including 24-hour impedance-pH monitoring, bronchial
challenge testing and differential cell counts of induced
sputum, are unavailable in many medical centers (10). As a
result, it is difficult to provide a specific diagnosis for patients
with chronic cough. To address this problem, the Chinese
Cough Guideline for Primary Care, published in 2019 by the
Chinese Cough Coalition, recommended empiric treatment
based upon the clinical characteristics of chronic cough in
medical centers lacking cough-related investigations (31). It
is necessary to deepen clinicians’ understanding of underlying
medical conditions presenting with chronic cough, and
facilitate the implementation of cough management
guidelines in community-based healthcare.

Improper diagnosis results in a cascade of inadequate
treatment that might not alleviate the cough symptom.

© Journal of Thoracic Disease. All rights reserved.

Our results showed that a majority of patients had received
antitussive agents (58.5%) and antibiotics (40.6%) for
their cough. Previous studies found that antitussives were
prescribed in 58.7-93.7% of patients with chronic cough
and that antibiotics were prescribed in 69.0-91.6% (13,14).
Most diseases causing chronic cough were not strongly
associated with microbial infection, except for UACS
secondary to bacterial sinusitis (32). Besides, anti-acid drugs,
prokinetic agents and glucocorticoids were rarely used in
our study population, reflecting a poor understanding of
reflux-related cough and corticosteroid-responsive cough.
In an internet-based survey on the impact of chronic cough
conducted by the European Lung Foundation, up to 70%
of chronic coughers had seen a doctor >3 times in relation
to cough (15). A previous single-center survey in China
showed that the average number of previous medical visits
due to chronic cough was 20.8+30.0 (14). Likewise, over
half of the patients had sought medical help at least 3 times
in the present study. Surprisingly, approximately one-fifth
of the patients saw a doctor 10 or more times. These data
indicated that chronic coughers generally had disappointing
responses to medications used to treat their cough (17),
supporting the opinion that potential inappropriate
treatment is very prevalent in the chronic cough population,
especially antibiotic abuse (14).

With the dissemination and application of cough
guidelines in large cities across China, there was an
increasing awareness of chronic cough by physicians in
large general hospitals (28). Our study revealed that the top
4 suspected diseases associated with chronic cough included
asthmatic cough, CB, GERC and UACS. Given the
previous survey on causes of chronic cough in China (13),
CB is not one of the common causes of chronic cough.
Therefore, we infer that correct diagnosis might not be
achieved among some chronic coughers even in tertiary
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care settings.

Previous studies have shown that chronic cough markedly
decreases patients’ quality of life (17,27). In the current
study, the majority complained that chronic cough resulted
in anxiety, embarrassment and frustration. In fact, cough-
related physical events were easily noticed by physicians
through the clinical history, whereas the psychosocial
impact generally received inadequate attention (3).
Moreover, when we looked at sex differences in cough-
specific quality of life, we found much poorer LCQ-
MC scores in females than males, as described by Zeiger
et al. (17) and French et 4/. (18). In contrast with these
observations, cough-associated impacts on daily living
did not significantly differ between sexes in earlier studies
performed in China (19-22), possibly due to the relatively
small sample sizes. However, it is possible that women
were more apt to develop stress urinary incontinence that
provoked psychological issues such as being embarrassed,
especially in elderly women (33). In addition, women were
more susceptible to the impact of cough when cough lasted
longer (34). It is worth noting that, as reported by Won
et al. (33), no significant correlation between cough duration
and quality of life was found in women. Also, a higher
cough sensitivity in women might explain why chronic
cough more adversely affected the quality of life of females
than that of males (35). Altogether, many factors play an
important role in the sex-related disparities in quality of life
among chronic coughers.

To our knowledge, this is the first multicenter
observational study investigating the current status and
cough-specific quality of life aspects among the Chinese
chronic cough population thus far. The main strength
of our study is the use of a larger cohort of adults with
chronic cough than those included in previous surveys
conducted in China (19-22). We demonstrated that, as
reported in Western countries (17,18), there was much
more serious impairment of all aspects of quality of life in
women with chronic cough. There were some limitations
in this survey. First, our study was conducted only in local
hospitals of Guangdong Province, which revealed the
misdiagnosis and inappropriate treatment of chronic cough
in south China. However, it remains unknown whether
this phenomenon is more serious in other regions of the
country due to the variation in medical level. Second,
data on previous medications use and diagnosis were self-
reported by patients, suggesting a potential possibility of
recall bias. Third, the impact of cough on psychological
issues was evaluated through several items of the LCQ-
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MC but not a validated anxiety or depression questionnaire.
Consequently, the prevalence and severity of anxiety and
depression are unclear in our study population. Last, the
underlying mechanism by which women were more likely
to suffer considerable impairment in quality of life was not
explored in this study. Further study is needed to clarify this
mechanism.

Conclusions

In summary, misdiagnosis and inappropriate treatment
are very common in the chronic cough population. The
significant impact of chronic cough on quality of life,
especially for females, dose not receive adequate attention
among clinicians. Therefore, this survey highlights the
necessity of raising awareness of chronic cough. In the
future, much more work needs to be done to improve
the diagnosis and management of cough, especially the
promotion and popularization of guidelines.
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