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ABSTRACT

Background Cough lasting 3–8 weeks and more than
8 weeks are defined as subacute/prolonged cough and
chronic cough, respectively. Japanese chronic cough
population has not been well studied. This study aimed
to describe the prevalence and characteristics of chronic
cough and subacute cough patients in Japan. This study
also sought to compare between chronic cough patients
who were not greatly satisfied with treatment effectiveness
►► Additional online
for resolving cough and other chronic cough patients.
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were summarised descriptively. Patients who were
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not greatly satisfied with treatment effectiveness and
other chronic cough patients were compared for their
characteristics and cough severity.
Results The point prevalence of chronic cough was
2.89% and 12-month period prevalence was 4.29%.
Among all chronic cough patients analysed, the average
age was 56 years old, 61.1% were males and 29.4%
were current smokers. Patients were most frequently told
by a physician that cough was related to allergic rhinitis,
asthma and cough variant asthma. Only 44.2% of chronic
cough patients had spoken with a physician about their
cough, and half of chronic cough patients did not use any
medications. Patients who were not greatly satisfied with
treatment effectiveness had significantly greater cough
severity during past 2 weeks compared with other chronic
cough patients (Visual Analogue Scale 45.34 vs 39.63).
Conclusions This study described the prevalence and
patient characteristics information of chronic cough
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INTRODUCTION
Cough is one of the most common reasons
for patients seeking primary care worldwide.1
In Japan, cough has been reported as the

Key messages
►► To describe the prevalence estimate and patient

characteristics of chronic cough and subacute cough
in Japan, and to summarise the underlying causes
and treatment use among chronic cough patients.
►► The point prevalence of chronic cough in Japan was
estimated to be 2.89%, with allergic rhinitis, asthma
and cough variant asthma being the most common
diseases told by a physician to be related to cough.
There was unmet need for better diagnosis and
treatment among chronic cough patients.
►► There is limited research describing the prevalence
and characteristics of chronic cough patients in
Japan and this study provides novel information
through a population-based survey.

most common reason for encounter among
patients visiting outpatient clinics and hospitals.2 3 Cough can be classified based on its
duration. Acute cough is defined as cough
lasting for less than 3 weeks and is commonly
caused by upper respiratory tract infections.
If cough persists for longer than 3 weeks, it is
defined either as subacute/prolonged cough
(3–8 weeks), or chronic cough (more than 8
weeks).4–6
Chronic cough treatment guidelines highlight the need to identify the potential causes
of cough and to provide treatment for the
underlying causes.7 While identification of
what causes the cough may lead to specific
and successful treatment in up to 98% of
cases,8 9 a group of patients still suffer from
persistent cough despite diagnosis according
to treatment guidelines and are considered
refractory chronic cough (RCC) patients.10–13
Additionally, suffering from chronic cough
has been reported to have negative impact on
patients’ quality of life (QoL).14
The global prevalence of chronic cough
has previously been estimated to be 9.6%,
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with a higher prevalence observed in Europe 12.7% and
America 11.0% compared with Asia 4.4%, and Africa
2.3%.15 In Japan, one study previously estimated the
prevalence of cough to be 10.2%, and that 23.2% of the
cough population suffered from chronic cough, giving
an estimated prevalence of chronic cough of above 2%.
The same study showed that more than 60% of surveyed
individuals with cough did not receive any care for their
condition.16 Other than that, however, there is limited
research describing the prevalence and characteristics
of chronic cough patients in Japan. Hence, the current
study sought to describe the prevalence estimate and
patient characteristics of chronic cough and subacute
cough in Japan, and to summarise the underlying causes
and treatment use among chronic cough patients. The
secondary objective was to compare patient characteristics and cough severity between chronic cough patients
who were not greatly satisfied with treatment effectiveness
for resolving cough and other chronic cough patients.
METHODS
This is an observational, cross-sectional study based on
the 2019 Japan National Health and Wellness Survey
(NHWS). Respondents who completed the 30 min
NHWS and met the definition for subacute cough or
chronic cough subsequently received a supplemental
chronic cough survey. All respondents provided informed
consent prior to participation.
Patient and public involvement
Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research. The data used in this study were obtained from
patients and respondents who provided self-
reported
information through the online surveys.
Study population
Potential respondents to the NHWS were recruited
through an existing, general-purpose (ie, not healthcare
specific) web-based consumer panel. The consumer panel
recruits its panel members through opt-in emails, co-registration with panel partners, e-
newsletter campaigns,
banner placements and affiliation networks. All panellists
explicitly agreed to be a panel member. Panel members
were compensated in terms of panel points for their
time, depending on the length of the survey. A stratified
random sampling procedure, with strata by gender and
age at the national level, was implemented to ensure
that the demographic composition of the NHWS sample
is representative of the Japanese adult population.17 18
Age and gender differences between regions were not
considered in the sampling frame. Though the stratified
random sampling approach did not account for region,
the NHWS sample was overall comparable to the Japanese adult population with respect to region distribution.
2

Respondents 20 years or older who completed the
NHWS and self-reported having cough daily for at least
3 weeks at any time in the past 12 months were invited
to participate in the chronic cough survey. Respondents
were excluded from the analysis if they met any of the
following criteria: (1) self-
reported in NHWS or the
chronic cough survey of any form of lung cancer, interstitial lung disease, such as idiopathic pulmonary fibrosis
or currently taking an ACE inhibitor or (2) self-reported
experienced chronic cough in the NHWS but did not
participate in the chronic cough survey. Patients with
lung cancer and interstitial lung disease were excluded
from the analysis with the consideration that the patient
characteristics and treatment patterns of this group of
patients with severe diseases is expected to be different
from other patients where cough may persist despite
comprehensive diagnostic process and treatment of
other underlying conditions.
Subacute cough and chronic cough patients were
defined as respondents self-reporting coughing for 3–8
weeks or greater than 8 weeks, respectively, at any time
in the past 12 months. These respondents were considered ‘current’ subacute or chronic cough if cough was
reported as present at the time of survey.
Chronic cough patients were asked if they had been
informed by a physician of any conditions or behaviours
that were related to their cough and the degree to
which medications for these conditions treated cough
adequately. As an attempt to understand RCC patients,
patients who reported a condition but the medications
for these conditions did not resolve cough ‘a great deal’
were identified as chronic cough patients who were not
greatly satisfied with treatment effectiveness for resolving
cough. This definition was our best effort to reflect the
guidelines, and based on the information available in
this study.12 Chronic cough patients who reported that
they had not been informed by a physician of any conditions or behaviours related to chronic cough or reported
‘don’t know’, despite having seen healthcare professionals since experiencing chronic cough and having
spoken with a physician for chronic cough, were identified as ‘chronic cough patients whose underlying diseases
were unknown’.
Covariates collected from NHWS
Demographic measures included age, gender and
employment status. General health characteristics
included body mass index (BMI), smoking status, alcohol
use, exercise behaviour and Charlson Comorbidity Index
(CCI). The CCI reflects the presence and seriousness of
chronic comorbid diseases. An adapted version of the
CCI was created excluding chronic pulmonary disease
from the index score. Higher index indicates greater
comorbid burden.19–21
Variables collected from chronic cough questionnaire
Underlying diseases related to chronic cough were self-
reported from the question ‘Has a doctor ever told you
Tobe K, et al. BMJ Open Resp Res 2021;8:e000832. doi:10.1136/bmjresp-2020-000832
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Figure 1 Self-reported underlying conditions in chronic cough patients and chronic cough patients not greatly satisfied
with treatment effectiveness for resolving cough note: patients were allowed to choose multiple underlying diseases. If there
were no underlying diseases, patients were allowed to choose only ‘I don’t know’ or ‘none’. Only 564 chronic cough patients
answered the question about underlying diseases.

that any of the following conditions or behaviours are
related to your chronic cough’. Responses were chosen
from a predefined list of diseases (refer to full list in
figure 1). Chronic cough patients self-
reported their
medication usage for chronic cough and satisfaction with
the treatment. Medication was chosen from a pre-defined
list of medication categories and their corresponding
medications (refer to full list in figure 2). The satisfaction
was measured by asking ‘How well did medication treat
chronic cough’, with the response options ‘not at all’, ‘a
little bit’, ‘somewhat’ or ‘a great deal’.
Cough-
related characteristics reported included
smoking behaviour, years experienced chronic cough,
seasonality of cough, frequency of coughing up phlegm,
etc (full list in online supplemental table 1). Chronic
cough patients self-reported physician’s visit by answering
yes/no to ‘had ever spoken with a physician about their
cough’.
Cough severity over the past 2 weeks and on the worst
day during the past 2 weeks, were assessed by a Visual
Tobe K, et al. BMJ Open Resp Res 2021;8:e000832. doi:10.1136/bmjresp-2020-000832

Analogue Scale (VAS) ranging from 0 (no cough) to 100
(extremely severe cough).
Statistical analysis
Both 12-month period prevalence (patients who experienced cough in the past 12 months) and point prevalence (patients currently coughing at the time of survey)
were estimated for chronic cough and subacute cough.
Twelve-month period prevalence of chronic cough and
subacute cough was analysed descriptively using the total
number of respondents who responded to the question
‘Have you had cough lasting the following periods in
the past 12 months’ as denominator, and the number
of chronic and subacute cough patients as numerator,
respectively. Point prevalence was estimated by using the
same denominator, and the number of current chronic
and subacute cough patients as numerator.
Prevalence was also calculated using the same methodology for four subgroups: (1) male younger than 60
3
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Figure 2 Self-reported medication usage and satisfaction in chronic cough patients. ICS-LABA, Inhaled Corticosteroid and
Long-Acting β2-Agonist.

years old, (2) male 60 years or older, (3) female younger
than 60 years old and (4) female 60 years or older.
Descriptive analyses were conducted for demographics
and health characteristics of all respondents, current
chronic cough patients, current subacute cough patients,
chronic cough patients who were not greatly satisfied
with treatment effectiveness for resolving cough, and
chronic cough patients whose underlying diseases were
unknown. Underlying causes, treatment use and satisfaction for chronic cough patients were also summarised.
All continuous variables were summarised using mean
and standard deviation (SD). All categorical variables
were summarised using number of respondents and its
percentage.
Bivariate analysis was conducted for comparison of
demographics, health characteristics and severity in
chronic cough patients who were not greatly satisfied with
treatment effectiveness for resolving cough and other
chronic cough patients by independent t-test for continuous variables and χ2 test for categorical variables. P
values of less than 0.05 were considered statistically significant. Bivariate subgroup analysis was also performed
between chronic cough patients currently smoking and
not smoking and between chronic cough patients whose
underlying diseases were unknown and all other chronic
cough patients, to compare their demographics, health
characteristics and cough severity.
RESULTS
Participants
Among the 29 800 adult respondents to the NHWS 2019
who were 20 years and older, 26 043 adults provided
informed consent to participate in the chronic cough
survey, whereof 24 015 adults attempted the question ‘Have
you had cough lasting the following periods in the past 12
months’ to screen for chronic cough and subacute cough
4

patients. Out of these 24 015 respondents, 1030 patients
experienced cough for more than 8 weeks, and 1360
patients experienced cough for 3–8 weeks. Of these, 694
respondents were currently suffering from chronic cough
and 491 from subacute cough, before excluding patients
with self-reported lung cancer, interstitial lung disease or
currently taking an ACE inhibitor. Among these patients,
568 current chronic cough patients and 378 current subacute cough patients were included in further analyses
(figure 3).

Prevalence
The point prevalence and 12-
month period prevalence
of chronic cough was 2.89% and 4.29%, respectively. The
point prevalence of subacute cough was 2.04%, and the
12-
month period prevalence was 5.66% (table 1). The
point and 12-month period prevalence of chronic cough
was greatest in males at least 60 years old (3.85%), while
subacute cough was most prevalent in males less than 60
years old (2.73%), and its 12-month period prevalence was
highest in females less than 60 years old (6.71%). After
applying exclusion criteria, the point prevalence of chronic
cough was 2.37% and 1.57% for subacute cough (table 1).

Demographic and health characteristics
The mean age of all respondents who were screened for
chronic cough (N=24 015) was 52 years old, 54.5% were
male and 58.9% currently employed (table 2). The mean
CCI among all respondents was 0.15, and the adapted
CCI was 0.14. More than half of the respondents were of
normal weight, that is, BMI range=18.5≤BMI <23 kg/m2
(66.1%), currently consumed alcohol (64.3%) and had
never smoked (57.5%), while 19.1% were current smokers
and 47.4% had exercised in the past 30 days.
Tobe K, et al. BMJ Open Resp Res 2021;8:e000832. doi:10.1136/bmjresp-2020-000832
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Figure 3

Respondent flow chart. NHWS, National Health and Wellness Survey.

Current chronic cough patients (N=568) were older
(mean age of 56), and a greater percentage were males
(61.1%) (table 2). The mean CCI was 0.33 and adapted
CCI was 0.23, which was higher than other respondent
groups. Similar to all respondents, more than half were
currently employed (55.6%), of normal weight (65.7%),
currently consumed alcohol (66.4%) and had exercised in the past 30 days (46.3%). Compared with other
groups, current chronic cough patients had the highest
proportion of current smokers (29.4%) and the lowest
percentage of never smokers (47.0%). The prevalence of
chronic cough was lower among non-smokers for all age
and gender subgroups (online supplemental table 2). A

subgroup analysis of current smokers versus not current
smokers among current chronic cough patients showed
that smokers were more likely to be male (76.30%), had
increased cough severity (VAS 0–100: 44.60 vs 38.72,
p=0.003) and that fewer chronic cough current smokers
had spoken with their physician about their cough (26.60%
vs 52.20%, p<0.001) (online supplemental table 3).
Current subacute cough patients had the lowest mean
age (51) compared with other respondent groups. Current
subacute cough patients had 55.6% males. The mean
CCI was 0.21 and adapted CCI was 0.17, which was higher
than no cough but lower than chronic cough patients.
Compared with all respondents and current chronic cough

Table 1 Point prevalence and 12-month period prevalence estimate for chronic and subacute cough
Point prevalence (before
exclusion)

Point prevalence (after
exclusion*)

12-month period prevalence

Total

Count

Prevalence,%

Count

Prevalence, %

Count

Prevalence, %

Chronic cough
 All respondents

24 015

694

2.89

568

2.37

1030

4.29

 <60 male

7485

217

2.90

175

2.34

310

4.14

 <60 female

7036

142

2.02

118

1.68

277

3.94

 ≥60 male

5605

216

3.85

172

3.07

273

4.87

 ≥60 female

3889

119

3.06

103

2.65

170

4.37

24 015

491

2.04

378

1.57

1360

5.66

 <60 male

7485

204

2.73

139

1.86

492

6.57

 <60 female

7036

140

1.99

120

1.71

472

6.71

 ≥60 male

5605

94

1.68

71

1.27

216

3.85

 ≥60 female

3889

53

1.36

48

1.23

180

4.63

Subacute cough
 All respondents

*Respondents were excluded from the analysis if they met any of the following criteria: (1) self-reported in NHWS or the chronic cough survey of
any form of lung cancer, interstitial lung disease, such as idiopathic pulmonary fibrosis, or currently taking an ACE inhibitor or (2) self-reported
experienced chronic cough in the NHWS but did not participate in the chronic cough survey.
NHWS, National Health and Wellness Survey.
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Table 2 Demographics and health characteristics for all respondents, current chronic cough patients and current subacute
cough patients
All respondents
(N=24 015)

Current chronic cough patients
(N=568)

Current subacute cough patients
(N=378)

Continuous variable

Mean (SD)

Median (IQR)

Mean (SD)

Median (IQR)

Mean (SD)

Median (IQR)

Age

50.00 (27.00)

52.26 (16.37)

53.00 (28.00)

56.01 (15.15)

58.50 (25.00)

50.73 (15.46)

Charlson Comorbidity Index

0.15 (0.54)

0.00 (0.00)

0.33 (0.67)

0.00 (0.00)

0.21 (0.55)

0.00 (0.00)

Adapted Charlson Comorbidity Index

0.14 (0.52)

0.00 (0.00)

0.23 (0.55)

0.00 (0.00)

0.17 (0.47)

0.00 (0.00)

Categorical variable

Count (%)

Count (%)

Count (%)

Gender
 Male

13 090 (54.5)

347 (61.1)

210 (55.6)

 Female

10 925 (45.5)

221 (38.9)

168 (44.4)

Currently employed
 No

9861 (41.1)

252 (44.4)

123 (32.5)

 Yes

14 154 (58.9)

316 (55.6)

255 (67.5)

BMI category
 Underweight (BMI <18.5)
 Normal weight (18.5 ≤BMI <23)

2666 (11.1)

54 (9.5)

41 (10.8)

15 874 (66.1)

373 (65.7)

249 (65.9)

 Overweight (23≤ BMI <25)

3754 (15.6)

94 (16.5)

63 (16.7)

 Obese (BMI ≥25)

727 (3.0)

31 (5.5)

13 (3.4)

 Decline to answer

994 (4.1)

16 (2.8)

12 (3.2)

Smoking status (NHWS)
 Never

13 819 (57.5)

267 (47.0)

197 (52.1)

 Former

5621 (23.4)

134 (23.6)

84 (22.2)

 Current

4575 (19.1)

167 (29.4)

97 (25.7)

Currently smoke cigarettes (cough questionnaire)
 No

–

391 (68.8)

249 (65.9)

 Yes

–

177 (31.2)

129 (34.1)

8581 (35.7)

191 (33.6)

108 (28.6)

15 434 (64.3)

377 (66.4)

270 (71.4)

Use of alcohol
 Abstain
 Currently consume alcohol
Vigorous exercise in past 30 days
 No

12 634 (52.6)

305 (53.7)

163 (43.1)

 Yes

11 381 (47.4)

263 (46.3)

215 (56.9)

BMI, body mass index; NHWS, National Health and Wellness Survey.

patients, a higher percentage of current subacute cough
patients were currently employed (67.5%), currently
consumed alcohol (71.4%), and had exercised in the past
30 days (56.9%). Compared with all respondents, a lower
percentage had never smoked (52.1%), while 25.7% were
current smokers. The overall prevalence of subacute cough
was lower among non-smokers with exception for a few age
and gender subgroups (online supplemental table 2).
The comparisons among all respondents, current chronic
cough patients and current subacute cough patients were
numerical, and no statistical tests were conducted between
these groups.
Underlying diseases, medication use and satisfaction of
chronic cough patients
Among all chronic cough patients, allergic rhinitis (10.3%),
asthma (9.6%) and cough variant asthma (CVA) (8.5%)
6

were self-reported by patients as the most common underlying diseases told by the physicians. On the other hand,
35.6% and 20.9% of chronic cough patients answered
‘None’ and ‘I don’t know’ about the underlying diseases
related to their cough, respectively, indicating that 56.5%
were not certain about the underlying causes (figure 1).
These populations included both patients who were
informed by the physicians that there were no underlying
diseases related to their cough and who had not communicated with physicians about their cough, since less than
half (44.2%) of all chronic cough patients had spoken with
a physician about their cough (online supplemental table
3). Among these, 54 (9.5%) of the chronic cough patients
were not informed or didn’t know about their underlying
diseases of chronic cough despite of communication with
physicians about their cough. Patient characteristics of
these chronic cough patients whose underlying diseases
Tobe K, et al. BMJ Open Resp Res 2021;8:e000832. doi:10.1136/bmjresp-2020-000832
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were unknown despite of communication with physicians
about their cough, compared with all other chronic cough
patients were summarised in online supplemental table 4.
Half of chronic cough patients (51.2%) did not use any
medications (figure 2). The most frequently used medications were anti-tussives (12.2%), cough drops (10.6%) and
inhaled steroids (10.1%), in addition to others (12.9%)
that were not specifically specified. The majority of chronic
cough patients taking these medications reported little or
no effect for treating their cough. Only two medications,
inhaled steroids (29.8%) and inhaled corticosteroid and
long-acting β2-agonist (ICS-LABA) (33.3%), were reported
to have a great deal effect in about one-third of chronic
cough patients taking the respective medications. In
chronic cough patients whose underlying diseases were
unknown, the most frequently used medications were
anti-tussives (22.2%), others (22.2%) and inhaled steroids
(13.0%) (online supplemental table 5).
Chronic cough patients not greatly satisfied with treatment
effectiveness for resolving cough
A total of 91 (16.0%) patients who were not greatly satisfied with treatment effectiveness were identified among
all current chronic cough patients. The most common
underlying diseases among this group of patients were CVA
(31.9%), asthma (30.8%) and chronic bronchitis (25.3%)
(figure 1). More than half (57.1%) of patients in this group
had multiple causes.
Bivariate comparison showed that significantly more
patients who were not greatly satisfied with treatment
effectiveness were females compared with other chronic
cough patients (56.0% vs 35.6%, p<0.001) (online supplemental table 6). Patients who were not greatly satisfied with
their treatment effectiveness reported significantly greater
cough severity across the past 2 weeks (VAS 0–100: 45.34
vs 39.63, p=0.021), and on the worst day during the past 2
weeks (VAS 0–100: 57.41 vs 48.44, p=0.001) compared with
other chronic cough patients (online supplemental table
6).
DISCUSSION
This study estimated the prevalence of chronic and subacute cough in Japan, based on survey responses to the 2019
NHWS with a sample representing the general population
and the supplemental chronic cough survey. The point
prevalence of chronic cough and subacute cough was 2.89%
and 2.04%, respectively, which is similar to 2.2%–2.6%
previous prevalence estimate of chronic cough in Japan
and Korea.16 22 Many previous studies focused on coughing
during the year, and the 12-month period prevalence of
4.29% in this study is close to the regional prevalence in
Asia (4.4%)15 in the meta-analysis and lower than that in
Europe (4%–16%)23–27 and America (8%–14%).15 Significant ethnic differences in cough reflex sensitivity could
not be determined in previous research,28 and thus other
factors such as environmental factors and other comorbidities may contribute to the observed regional differences.15
Tobe K, et al. BMJ Open Resp Res 2021;8:e000832. doi:10.1136/bmjresp-2020-000832

Future studies are warranted to better understand the
differences in regional chronic cough prevalence.
Additionally, this study described the demographics
of chronic cough patients and subacute cough patients,
and common underlying diseases, medication use and
treatment satisfaction among chronic cough patients.
The proportion of chronic cough patients who were not
greatly satisfied with treatment effectiveness were reported
(as an attempt to understand the group of RCC patients),
and it was shown that this group of patients experienced a
higher disease severity compared with other chronic cough
patients.
The prevalence of both chronic cough and subacute
cough were highest among males greater than 60 years
old, and the descriptive analysis of patient demographics
confirmed that chronic cough patients had a higher mean
age and a higher percentage of males (61%) compared
with all respondents and subacute cough patients. Another
survey of Japanese patients have similarly found the highest
chronic cough prevalence among 60–69 years old, and a
higher prevalence among men than women (27.7% of
the men surveyed vs 16.0% of the women surveyed).16
Increasing age have also been found associated with
chronic cough in European and global studies.23–26 29 In
contrast, these studies found either an over-representation
of chronic cough among women23–25 29 or no gender difference.26 It should be recognised that in this study more men
were in the total respondents as well. Factors likely to be
responsible for higher prevalence of both chronic cough
and subacute cough in males could be the fact that men
are more likely to smoke compared with women in Japan
and elderly people have a long history of smoking.30 The
subgroup analysis also showed that most smoking chronic
cough patients were males. Additionally, the fact that the
proportion of female smokers is lower in Asia than Western
Europe (9.6% vs 23.4%),31 may be a factor influencing the
lower percentage of women with chronic cough observed
in this study compared with studies of western European
populations.23 24
Chronic cough has been strongly correlated with
smoking,23 24 32 and in this study, around 30% of chronic
cough patients were current smokers which was higher
than all respondents. This was higher compared with the
survey by Fujimura et al conducted in 2011 wherein, 22% of
people who complained of cough were smokers. Notably,
this comprised of both persistent cough and chronic cough
patients.16 In our study, we found that chronic cough
patients who were currently smokers, had a higher cough
severity and hesitated to communicate with physicians
about their cough, compared with non-smoking chronic
cough patients. This indicated the physical and social
impact smoking has on the current and possibly future
health status in chronic cough patients.
A previous survey suggested that 60.6% of chronic cough
patients that had not yet visited a physician.16 Remarkably,
we found that 56.5% of chronic cough patients in this
study were not certain about the underlying causes, and
55.8% had not spoken to a doctor about their cough. Our
7
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findings indicate that a large population of underdiagnosed patients in Japan still remains in 2019.
In our study, patients reported most frequently being
told by a physician that their cough was related to allergic
rhinitis, asthma and CVA. In comparison, the most
common underlying disease found in the Japan 2011
survey was asthma (18.5%),16 and in a UK study the most
common underlying disease were asthma, bronchitis
and gastro-oesophageal reflux (GORD).33 In addition, it
was reported that chronic cough associated with GORD
recently became more common in Japan.34 Other studies
also mention rhinitis as the most common cause for
chronic cough.35 The variance across studies may be due to
different demographic composition of the populations, as
it has been shown that risk factors differ at both individual
and community level, and by smoking status.25 Only half of
chronic cough patients reported currently taking medication, and 50%–70% reported no or little effect of the most
commonly used medications. This indicates an unmet
need for better treatment of chronic cough in Japan.
Studies in other countries similarly found the majority of
chronic cough patients reporting little or no effectiveness
of medication.33 36
In this study, 16% of chronic cough patients were not
greatly satisfied with treatment effectiveness. Although accurate identification of RCC patients10 11 was not feasible due
to the nature of this study, this group of patients was a close
estimate we attempted to construct. These responders had
significantly higher severity of cough compared with other
chronic cough patients. This suggests an unmet need exists
for effective treatments among this specific patient group.
The severity of cough was measured using VAS. It has been
reported that the minimum clinically important difference
for VAS was 17 in acute cough37 and was believed to be of
similar magnitude for chronic cough.38 The difference of
approximately five observed in our study may not indicate
a clinically meaningful difference between the groups. The
severity and impact of cough can also be measured using
cough-specific QoL instruments, which has been investigated—together with general QoL measures—in a separate manuscript focusing on the disease burden and QoL of
patients with chronic cough.39 Patients with chronic cough
may suffer from multiple concomitant diseases, where a
targeted therapy for each disease have shown to improve
symptoms.40 Systematic review on treatment for RCC have
highlighted the potential role of repurposed medications such as gabapentin or pregabalin along with speech
pathology as alternate treatments to reduce the frequency
of cough and improve the QoL. However, further research
is needed to fully understand the neural pathways of cough
for development of new therapies.41 With regard to new
therapies, it was reported that P2X3 receptor antagonist,
gefapixant is under clinical evaluation for the treatment of
refractory or unexplained chronic cough.42
Among the strengths of this study was that the NHWS
and chronic cough survey provided an opportunity to
analyse patient clinical characteristics, treatment patterns,
and patient-reported outcomes in a real-world setting from
8

the patient perspective. In addition, NHWS is broadly
representative of the Japanese adult population, and this
population-
based nature of the NHWS allows for estimating the prevalence of chronic cough in a valid manner.
However, the limitations of the study should be acknowledged. The NHWS and chronic cough survey are cross-
sectional, hence no causality can be concluded. The
underlying diseases of chronic cough were self-reported,
and the validity of these diseases told by the physicians
were not verified through one standard guideline. In
addition, although NHWS is broadly representative of the
Japanese national adult population, however, like other
reported surveys, it likely be influenced
online patient-
represents people without
by selection bias and under-
access to or comfort with online administration, as well as
less healthy elderly people, institutionalised patients, and
those with severe comorbidities and disabilities. Majority of
the Japanese population have access to the internet, but
related surveys
respondents who participated in health-
may be more health conscious. Moreover, respondents to
NHWS had the option to voluntarily agree to participate
in the cough specific questionnaire. Therefore, baseline
demographic and health characteristics may differ between
participants and non-participants. Subjects who had/have
no cough might have lower interest in participating in
the cough survey, and samples within the cough module
may not be representative of the Japanese chronic cough
population. The data of the surveys are self-reported, which
introduced recall and self-presentation biases. Although it
was our intention to better understand RCC patients, the
group analysed in this study was only based on self-reported
medication use and satisfaction with the treatment effectiveness, and it could not be validated if patients suffered
persistent cough despite treatment according to guidelines
as defined in the guidelines for refractory cough.12
CONCLUSION
In conclusion, the prevalence of chronic cough and subacute cough in Japan was estimated to be 2.89% and 2.04%,
respectively. The prevalence of chronic cough was highest
among male ≥60 (3.85%), and the most common self-
reported underlying diseases were allergic rhinitis (10.3%),
asthma (9.6%) and CVA (8.5%). Furthermore, there was
an unmet need for better diagnosis and treatment among
chronic cough patients, especially among patients who
were not greatly satisfied with treatment effectiveness and
reported significantly worse cough severity.
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Supplementary Table 1. Cough-related characteristics in chronic cough and subacute cough patients

Years experienced chronic cough †

Chronic cough patients
(N=568)

Subacute cough patients
(N=378)

Mean

SD

Mean

SD

3.39

3.28

N.A

N.A

Count (%)

Count (%)

Currently smoke cigarettes

No

391 (68.8%)

249 (65.9%)

(Chronic cough survey)

Yes

177 (31.2%)

129 (34.1%)

Smoked cigarettes in last 12 months
(Chronic cough survey)

No

378 (66.5%)

241 (63.8%)

Yes

190 (33.5%)

137 (36.2%)

No

139 (66.5%)

45 (22.1%)

Yes

70 (33.5%)

25 (12.3%)

Spring (March, April, May)

17 (24.3%)

63 (30.9%)

Summer (June, July, August)

9 (12.9%)

71 (34.8%)

Fall/Autumn (September, October, November)

17 (24.3%)

17 (4.5%)

Winter (December, January, February)

27 (38.6%)

66 (17.5%)

Yes

22 (7.0%)

45 (22.1%)

No

74 (23.6%)

25 (12.3%)

Don't know

86 (27.5%)

63 (30.9%)

131 (41.9%)

71 (34.8%)

Never

41 (7.3%)

17 (4.5%)

Rarely

105 (18.6%)

66 (17.5%)

Sometimes

211 (37.3%)

152 (40.3%)

Often

127 (22.5%)

108 (28.6%)

Always

81 (14.3%)

34 (9.0%)

No

11 (57.9%)

Yes

8 (42.1%)

3 (60.0%)

Yes

138 (24.5%)

155 (41.3%)

No

312 (55.3%)

148 (39.5%)

Don't know

114 (20.2%)

72 (19.2%)

Cough more severe at a certain time of year

Cough most severe in:

Cough improves when stopped smoking

I did not stop smoking

How often do you cough up phlegm when
you cough

Discussion on diet/weight loss to improve
GERD
Cough start/exacerbate with cold or flu-like
illness

2 (40.0%)

† Sample size: CC (N=341)
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Supplementary Table 2. Point prevalence and 12-month period prevalence estimate for chronic and subacute cough among nonsmokers
Point prevalence
(before exclusion)

Chronic cough

Subacute cough

Point prevalence
(after exclusion †)

12-month period
prevalence

Total

Count

Prevalence

Count

Prevalence

Count

Prevalence

All respondents

19,440

478

2.46%

401

2.06%

762

3.92%

<60 male

5,308

120

2.26%

103

1.94%

189

3.56%

<60 female

6,192

109

1.76%

93

1.50%

232

3.75%

≥60 male

4,366

147

3.37%

118

2.70%

192

4.40%

≥60 female

3,574

102

2.85%

87

2.43%

149

4.17%

All respondents

19,440

355

1.82%

281

1.45%

1,084

5.58%

<60 male

5,308

119

2.24%

81

1.53%

324

6.10%

<60 female

6,192

116

1.87%

99

1.60%

416

6.72%

≥60 male

4,366

77

1.76%

63

1.44%

179

4.10%

≥60 female

3,574

43

1.20%

38

1.06%

165

4.62%

† Respondents were excluded from the analysis if they met any of the following criteria: i) self-reported in NHWS or the chronic cough survey of any form of lung cancer, interstitial
lung disease, such as idiopathic pulmonary fibrosis, or currently taking an ACE inhibitor; or ii) self-reported experienced chronic cough in the NHWS but did not participate in the
chronic cough survey.
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Supplementary Table 3. Demographics, health characteristics and cough severity among chronic cough patients not smoking vs.
smoking.
Total CC
(N=568)
Mean
SD

Not smoking CC
(N=391)
Mean
SD

Smoking CC
(N=177)
Mean
SD

Age

56.01

15.15

57.07

15.63

53.66

13.79

0.013

Charlson Comorbidity index

0.33

0.67

0.31

0.62

0.35

0.75

0.554

Adapted Charlson Comorbidity index

0.23

0.55

0.21

0.51

0.28

0.62

0.161

Count (%)
Gender
Currently
employed

Count (%)

Count (%)

Male

347 (61.10%)

212 (54.20%)

135 (76.30%)

Female

221 (38.90%)

179 (45.80%)

42 (23.70%)

No

252 (44.40%)

198 (50.60%)

54 (30.50%)

Yes

316 (55.60%)

193 (49.40%)

123 (69.50%)

54 (9.50%)

41 (10.50%)

13 (7.30%)

373 (65.70%)

256 (65.50%)

117 (66.10%)

Overweight (23≤BMI<25)

94 (16.50%)

56 (14.30%)

38 (21.50%)

Obese (BMI≥25)

31 (5.50%)

27 (6.90%)

4 (2.30%)

Decline to answer

16 (2.80%)

11 (2.80%)

5 (2.80%)

Abstain

191 (33.60%)

147 (37.60%)

44 (24.90%)

Currently consume alcohol

377 (66.40%)

244 (62.40%)

133 (75.10%)

No

305 (53.70%)

210 (53.70%)

95 (53.70%)

Yes
Ever spoken with a No
physician for your
Yes
cough †
Severity VAS (0-100) ‡

263 (46.30%)

181 (46.30%)

82 (46.30%)

313 (55.10%)

185 (47.30%)

128 (72.30%)

Underweight (BMI<18.5)
Normal weight (18.5≤BMI<23)
BMI category

Use of alcohol
Vigorous exercise
in past 30 days

251 (44.20%)
Mean

Severity of cough over the past 2 weeks
40.54
Severity of cough on the worst day during the past 2
49.88
weeks
† Sample size: Total CC(N=564), Not smoking (N=389), Smoking (N=175)
‡ Sample size: Total CC (N=565), Not smoking (N=389), Smoking (N=176)

204 (52.20%)

p-value

< .001
< .001
0.043

0.003
0.994
< .001

47 (26.60%)

SD

Mean

SD

Mean

SD

21.6

38.72

21.46

44.60

21.43

0.003

23.93

48.19

24.05

53.63

23.29

0.012
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Supplementary Table 4. Demographics, health characteristics and cough severity between chronic cough patients whose
underlying disease of chronic cough were unknown and all other chronic cough patients.
Total CC
(N=568)

All other CC patients
(N=514)

CC patients without
known underlying disease
(N=54)
Mean
SD

p-value

Mean

SD

Mean

SD

Age

56.01

15.15

55.63

15.29

59.57

13.40

0.069

Charlson Comorbidity index

0.33

0.67

0.32

0.66

0.41

0.69

0.343

Adapted Charlson Comorbidity index

0.23

0.55

0.22

0.53

0.35

0.68

0.083

Count (%)
Gender
Currently
employed

Count (%)

347 (61.1%)

317 (61.7%)

30 (55.6%)

Female

221 (38.9%)

197 (38.3%)

24 (44.4%)

No

252 (44.4%)

226 (44.0%)

26 (48.1%)

Yes

316 (55.6%)

288 (56.0%)

28 (51.9%)

54 (9.5%)

47 (9.1%)

7 (13.0%)

373 (65.7%)

333 (64.8%)

40 (74.1%)

Overweight (23≤BMI<25)

94 (16.5%)

90 (17.5%)

4 (7.4%)

Obese (BMI≥25)

31 (5.5%)

28 (5.4%)

3 (5.6%)

Underweight (BMI<18.5)
Normal weight (18.5≤BMI<23)
BMI category

Count (%)

Male

16 (2.8%)

16 (3.1%)

0 (0.0%)

No

391 (68.8%)

346 (67.3%)

45 (83.3%)

Yes

177 (31.2%)

168 (32.7%)

9 (16.7%)

Abstain

191 (33.6%)

169 (32.9%)

22 (40.7%)

Currently consume alcohol

377 (66.4%)

345 (67.1%)

32 (59.3%)

No

305 (53.7%)

268 (52.1%)

37 (68.5%)

Yes

263 (46.3%)

246 (47.9%)

17 (31.5%)

Ever spoken with a No
physician for your
Yes
cough †
Severity VAS (0-100) ‡

313 (55.1%)

313 (60.9%)

0 (0.0%)

251 (44.2%)

197 (38.3%)

54 (100.0%)

Decline to answer
Currently smoke
cigarettes (cough
questionnaire)
Use of alcohol
Vigorous exercise
in past 30 days

Mean

SD

Mean

SD

Severity of cough over the past 2 weeks
40.54
21.6
40.99
21.68
Severity of cough on the worst day during the past 2
49.88
23.93
50.33
23.88
weeks
† Sample size: Total CC(N=564), All other CC patients (N=510), CC patients without known underlying disease (N=54)
‡ Sample size: Total CC(N=567), All other CC patients (N=513), CC patients without known underlying disease (N=54)

0.380
0.557
0.193

0.016

0.245
0.022
< .001

Mean

SD

36.30

20.50

0.129

45.65

24.17

0.172
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Supplementary Table 5. Self-reported medication usage and satisfaction between chronic cough patients whose underlying disease
were unknown and all other chronic cough patient

None

Total CC
(N=564)

All other CC patients
(N=510)

CC patients without
known underlying disease
(N=54)

Count (%)

Count (%)

Count (%)

p-value

289 (50.9%)

268 (52.1%)

21 (38.9%)

0.056

69 (12.1%)

57 (11.1%)

12 (22.2%)

0.018

1 (0.2%)

1 (0.2%)

0 (0.0%)

0.745

Proton pump inhibitors

10 (1.8%)

10 (1.9%)

0 (0.0%)

0.299

H2 blockers

10 (1.8%)

9 (1.8%)

1 (1.9%)

0.963

Nasal Steroids

21 (3.7%)

20 (3.9%)

1 (1.9%)

0.445

Inhaled steroids

57 (10.0%)

50 (9.7%)

7 (13.0%)

0.464

Oral steroids

13 (2.3%)

11 (2.1%)

2 (3.7%)

0.471

Beta-agonists

11 (1.9%)

10 (1.9%)

1 (1.9%)

0.956

1st generation antihistamines

8 (1.4%)

7 (1.4%)

1 (1.9%)

0.777

2nd generation antihistamine

24 (4.2%)

20 (3.9%)

4 (7.4%)

0.228

Cough drops

60 (10.6%)

59 (11.5%)

1 (1.9%)

0.028

Antibiotics

46 (8.1%)

42 (8.2%)

4 (7.4%)

0.833

ICS-LABA

51 (9.0%)

46 (8.9%)

5 (9.3%)

0.953

Others

73 (12.9%)

61 (11.9%)

12 (22.2%)

0.033

Anti-tussives
Anti-epileptics
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Supplementary Table 6. Comparison of demographics, health characteristics and cough severity in chronic cough patients not
greatly satisfied with treatment effectiveness and other chronic cough patients
Total
(N=568)

All other CC patients
(N=477)

CC patients not greatly
satisfied with treatment
effectiveness
(N=91)

p-value

Mean

SD

Mean

SD

Mean

SD

Age

56.01

15.15

56.32

15.07

54.36

15.57

0.259

Charlson Comorbidity index

0.33

0.67

0.29

0.62

0.52

0.85

0.003

Adapted Charlson Comorbidity index

0.23

0.55

0.22

0.52

0.27

0.68

0.384

Gender
Currently
employed

Count (%)

Count (%)

Male

347 (61.1%)

307 (64.4%)

40 (44.0%)

Female

221 (38.9%)

170 (35.6%)

51 (56.0%)

No

252 (44.4%)

220 (46.1%)

32 (35.2%)

Yes

316 (55.6%)

257 (53.9%)

59 (64.8%)

54 (9.5%)

42 (8.8%)

12 (13.2%)

Underweight (BMI<18.5)
Normal weight (18.5≤BMI<23)

Count (%)

373 (65.7%)

311 (65.2%)

62 (68.1%)

Overweight (23≤BMI<25)

94 (16.5%)

87 (18.2%)

7 (7.7%)

Obese (BMI≥25)

31 (5.5%)

24 (5.0%)

7 (7.7%)

Decline to answer

16 (2.8%)

13 (2.7%)

3 (3.3%)

No

391 (68.8%)

318 (66.7%)

73 (80.2%)

Yes

177 (31.2%)

159 (33.3%)

18 (19.8%)

Abstain

191 (33.6%)

162 (34.0%)

29 (31.9%)

Currently consume alcohol

377 (66.4%)

315 (66.0%)

62 (68.1%)

No

305 (53.7%)

266 (55.8%)

39 (42.9%)

Yes
Ever spoken with a No
physician for your
Yes
cough †
Severity VAS (0-100) ‡

263 (46.3%)

211 (44.2%)

52 (57.1%)

313 (55.1%)

293 (61.4%)

20 (22.0%)

251 (44.2%)

180 (37.7%)

71 (78.0%)

BMI category

Currently smoke
cigarettes (cough
questionnaire)
Use of alcohol
Vigorous exercise
in past 30 days

Severity of cough over the past 2 weeks

Mean

SD

Mean

SD

Mean

SD

40.54

21.6

39.63

21.42

45.34

22.04

< .001
0.054
0.097

0.011

0.698
0.024
< .001

0.021
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Severity of cough on the worst day during the past 2
weeks

49.88

Severity VAS (0-100) exceeding 40

23.93

48.44

23.8

Count (%)

Count (%)

255 (45.0%)

207 (43.5%)

BMJ Open Resp Res

57.41

23.32

0.001

Count (%)
48 (52.7%)

† Sample size: Total CC(N=564), Not RCC (N=473), RCC (N=91)
‡ Sample size: Total CC(N=567), Not RCC (N=476), RCC (N=91)
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