
  1Kubo T, et al. BMJ Open Resp Res 2021;8:e000764. doi:10.1136/bmjresp-2020-000764

To cite: Kubo T, Tobe K, 
Okuyama K, et al. Disease 
burden and quality of life of 
patients with chronic cough 
in Japan: a population- 
based cross- sectional 
survey. BMJ Open Resp Res 
2021;8:e000764. doi:10.1136/
bmjresp-2020-000764

Received 3 September 2020
Revised 24 February 2021
Accepted 3 March 2021

1MSD KK, Chiyoda- ku, Tokyo, 
Japan
2Kantar Health Inc, Singapore
3Merck & Co Inc, Kenilworth, 
New Jersey, USA

Correspondence to
Keisuke Tobe;  
 keisuke. tobe@ merck. com

Disease burden and quality of life of 
patients with chronic cough in Japan: a 
population- based cross- sectional survey

Takekazu Kubo,1 Keisuke Tobe,1 Kotoba Okuyama,1 Masashi Kikuchi,1 
Yirong Chen,2 Jonathan Schelfhout,3 Machiko Abe,1 Shigeru Tokita1

Cough

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Background Cough lasting 3–8 and >8 weeks are defined 
as subacute/prolonged cough and chronic cough (CC), 
respectively. Studies have revealed that CC negatively impact 
patients’ quality of life (QoL). In Japan, there is limited data on 
the impact of CC on health- related quality of life (HRQoL), work 
productivity and activity impairment (WPAI) and healthcare 
resource utilisation (HRU) using validated instruments. This 
study aimed to estimate the burden of CC and to compare the 
burden among patients with CC between subgroups.
Methods Data from two cross- sectional online surveys 
conducted between September and November 2019 were 
combined for the analysis. Eligible patients with cough 
were propensity score matched to non- cough respondents. 
Comparisons of general HRQoL, WPAI, HRU and other 
symptoms experienced were conducted between matched 
non- cough respondents and patients with cough. Among 
patients with CC, subgroup comparisons were performed 
to understand general HRQoL, WPAI, HRU, cough- related 
QoL (Leicester Cough Questionnaire and Hull Airway Reflux 
Questionnaire) between patients with CC of different severities, 
patients with refractory CC and patients with non- refractory 
CC and patients with CC whose underlying diseases were 
unknown and others.
Results Patients with CC (n=568) in Japan reported 
significantly poorer HRQoL, increased WPAI, more HRU and 
higher proportion of psychological and sleep problems, 
compared with matched non- cough respondents selected from 
21 415 non- cough respondents. More patients with severe CC 
reported significantly poorer HRQoL, increased WPAI and worse 
cough- related QoL. Patients with refractory CC experienced 
significantly greater burden measured by cough- related QoL. 
No significant differences were observed between patients 
with CC whose underlying diseases were unknown and other 
patients with CC in terms of general HRQoL and cough- related 
QoL.
Conclusions This study showed that patients with CC in 
Japan experienced significant burden compared with non- 
cough respondents. Patients with more severe cough and 
refractory CC experienced worse cough- related QoL. These 
results highlighted the unmet need for better interventions and 
treatments to reduce the burden among patients with CC.

INTRODUCTION
Cough is one of the most commonly reported 
reasons for visit at outpatient clinics and 
hospitals in Japan1 2 and one of the most 

common reasons for seeking primary health-
care worldwide.3 Globally the prevalence of 
chronic cough (CC) has been estimated to 
be 9.6%, while a lower prevalence has been 
estimated in Asia, 4.4%,4 and in Japan, 2.2%.5 
Both international and Japanese guidelines 
have defined CC as cough lasting >8 weeks, 
while cough lasting 3–8 weeks is defined as 
subacute/prolonged cough, and acute cough 
defined as lasting <3 weeks.6–8

Studies in the USA, Europe and Asia have 
shown that CC has a negative impact on 
patients’ quality of life (QoL). In the USA, 
CC was associated with both psychosocial and 
physical effects on QoL among 39 patients as 
measured by the Adverse Cough Outcome 
Survey and Sickness Impact Profile.9 In a 
European survey, 96% of patients reported 
that CC had a negative impact on QoL,10 
while a Chinese study found that patients with 
CC had significantly poorer health- related 
quality of life (HRQoL) represented by lower 
scores of the Short Form-36 Health Survey 
compared with healthy volunteers.11 CC has 
also been associated with increased rates of 
depression.12

In Japan, one study revealed that patients 
with CC with cough variant asthma had 
impaired QoL as measured by the Leicester 

Key messages

 ► To understand the disease burden of chronic cough, 
and the burden among subgroups of the patients 
with chronic cough in Japan.

 ► There is an unmet need for better interventions and 
treatments to improve the quality of life, and reduce 
work productivity and activity impairment, health-
care resource utilisation and experience of anxiety, 
depression and sleep problems among patients with 
chronic cough in Japan.

 ► This study provides novel evidence on the burden of 
chronic cough in Japan through a population- based 
survey, using validated instruments.
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Cough Questionnaire (LCQ).13 In another Japanese 
survey from 2012, 65.6% of patients with CC reported 
being troubled by their cough in daily living.5 However, 
currently, there is scarcity of data on the impact of CC 
on the HRQoL of patients in Japan using validated 
instruments. Furthermore, there is also limited research 
assessing the impact of CC on patients’ work productivity 
and healthcare resource utilisation (HRU) in Japan.

Thus, the objective of this study was to estimate the 
burden of CC in Japan by comparing the HRQoL, work 
productivity and activity impairment (WPAI), HRU 
and experience of anxiety/depression/sleep problems 
among patients with CC and matched controls without 
subacute cough or CC (non- cough respondents). In 
addition, among patients with CC in Japan, the secondary 
objectives were to compare HRQoL, WPAI, HRU and 
cough- specific QoL in (i) patients with CC with different 
severity levels, (ii) patients with refractory CC versus 
patients with non- refractory CC and (iii) patients with CC 
whose underlying diseases were unknown versus all other 
patients with CC.

METHODS
This is a population- based cross- sectional study 
comprising the 2019 Japan National Health and Well-
ness Survey (NHWS) and a CC survey. The Japan NHWS 
and CC survey were conducted between September and 
November 2019.

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

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- reg-
istration with panel partners, e- newsletter campaigns, 
banner placements and affiliation networks. All panel-
lists explicitly agree to be a panel member. A stratified 
random sampling procedure, with strata by sex and 
age, was implemented to ensure that the demographic 
composition of the NHWS sample is representative of the 
Japanese adult population.14 15

All respondents who completed the Japan NHWS 2019 
were screened for participation in the CC survey if they 
were 20 years or older and self- reported coughing daily 
for at least 3 weeks at any time in the past 12 months. 
Respondents were excluded from further analyses if: (i) 
self- report in NHWS or the CC survey of any form of lung 
cancer, interstitial lung disease or were currently taking 
an ACE inhibitor or (ii) reported experiencing CC in 
the NHWS but not in the CC survey. Patients with lung 
cancer and interstitial lung disease were excluded as 

this study focused on patients where cough may persist 
despite comprehensive diagnostic process and treat-
ment of underlying conditions, and due to the expected 
substantial impairment on their QoL due to the severe 
diseases irrespective of coughing.

Based on responses to the CC survey, patients with 
subacute cough and patients with CC were defined as 
respondents self- reporting currently coughing for 3–8 
weeks and for >8 weeks at the time of survey, respectively. 
Respondents who did not self- report coughing for at least 
3 weeks at any time in the past 12 months were classified 
as non- cough respondents. This group included respon-
dents having no cough and coughing for <3 weeks in the 
past 12 months.

Among patients with CC, cough severity over the past 
2 weeks were assessed by a visual analogue scale (VAS) 
ranging from 0 mm (no cough) to 100 mm (extremely 
severe cough). Patients with CC were categorised into 
two severity levels—VAS ≤40 mm and VAS >40 mm.16

Among patients with CC who have been told by a physi-
cian of any conditions or behaviours that were related to 
CC, if the medication specific to the underlying condi-
tions did not treat CC adequately (not answered ‘a great 
deal’ to question “How well did each medication help to 
treat your CC”), they were defined as patients with refrac-
tory CC.

On the other hand, patients with CC who reported that 
they had not been informed by a physician of any of the 
conditions or behaviours were related to CC or reported 
‘do not know’, despite having seen healthcare profes-
sionals (HCPs) since experiencing CC and having spoken 
with a physician for CC, were identified as ‘patients with 
CC whose underlying diseases were unknown’.

Covariates and outcomes collected from the NHWS
Demographic characteristics included age, gender and 
employment status of all respondents. General health 
characteristics included body mass index (BMI), smoking 
status, alcohol use, exercise behaviour and Charlson 
Comorbidity Index (CCI). CCI weights the presence and 
seriousness of chronic comorbid diseases. An adapted 
version of the CCI was created excluding chronic pulmo-
nary disease from the index score. Higher index indi-
cates greater comorbid burden.17–19

HRQoL was assessed by 12- Item Short Form Survey 
Instrument (SF- 12v2), a multipurpose, generic HRQoL 
instrument comprising 12 questions.20 The instrument 
reports eight health concepts (physical functioning, 
role physical, bodily pain, general health, vitality, social 
functioning, role emotional and mental health) and two 
summary scores: physical component summary (PCS) 
and mental component summary (MCS). Summary 
scores were calculated using a norm- based scoring algo-
rithm and higher scores indicate better QoL.

Health state utilities were generated from SF- 12v2 
through application of the SF- 6D algorithm.21 The SF- 6D 
is a preference- based single index measure for health 
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using general population values and yields summary 
scores on a theoretical 0–1 scale. Higher scores indicate 
better QoL.

EuroQol- 5 Dimension (EQ- 5D) index was derived 
from the EQ- 5D- 5L instrument, which is a standardised 
measure of health status to provide a simple, generic 
measure of health.22 Japanese tariff was used for the 
scoring and higher scores indicate better health status.23

The WPAI questionnaire was used to measure the 
impact of health on employment- related activities.24 This 
six- item validated instrument consists of four metrics: 
absenteeism (the percentage of work time missed 
because of one’s health in the past 7 days), presenteeism 
(the percentage of impairment experienced because 
of one’s health while at work in the past 7 days), total 
work productivity loss (an overall impairment estimate 
that is a combination of absenteeism and presenteeism) 
and activity impairment (the percentage of impairment 
in daily activities because of one’s health in the past 7 
days).24 These four subscales are generated in the form 
of percentages, with higher percentage values indicate 
greater impairment. Only respondents who reported 
being full- time, part- time or self- employed provided 
data for absenteeism, presenteeism and total work 
impairment. All respondents provided data for activity 
impairment.

HRU was quantified by the total number of visits to 
HCPs (including general practitioner, nurse practi-
tioner/physician assistant, other traditional healthcare 
provider visits) and emergency rooms (ERs) in the past 
6 months .

Experience of other symptoms including experience 
of anxiety, depression and sleep problems in the past 12 
months were self- reported by the respondents.

Covariates and outcomes collected from chronic cough 
questionnaire
Underlying diseases related to CC, medication usage and 
satisfaction with the treatment, as well as cough severity 
over the past 2 weeks were self- reported by patients with 
CC. Patients with CC also self- reported if they have seen 
any HCP or if they have spoken with a physician for their 
CC.

Cough- related QoL was measured by LCQ and Hull 
Airway Reflux Questionnaire (HARQ).

The LCQ25 is one of the most widely used cough- 
specific HRQoL questionnaires. LCQ is a 19- item, self- 
administered questionnaire that comprises three main 
health domains/subscales related to HRQoL measures 
of CC: physical, psychological and social. All items are 
scored on a 7- point Likert response scale (1=‘all of 
the time’ to 7=‘none of the time’). The LCQ is well- 
validated and has good internal reliability, repeatability 
and responsiveness.25 The Japanese language version of 
the LCQ has been validated previously.13 The minimal 
important difference for the LCQ is a total score of 1.3, 
and the total score has a range of 3–21 points.26 The 

minimal important difference for each subscale was 0.20 
for physical, 0.20 for social and 0.80 for psychological.26 
Each subscale has a range between 1 and 7 points.

The HARQ27 is a 14- item, self- administered instrument 
that measures symptom severity related to cough hyper-
sensitivity. All items are scored on a 0–5 scale (0=‘no 
problems’ to 5=‘severe/frequent problems’), with the 
total score ranging from 0 to 70). The average score is 
4 among normal people and the upper limit of normal 
is 13.27 28

Statistical analysis
Demographic and general health characteristics were 
reported using counts and percentages for categorical 
variables and means and standard deviations (SDs) for 
continuous variables. Bivariate comparison between non- 
cough respondents and patients with CC were performed 
using χ2 tests for categorical variables and one- way analysis 
of variance (ANOVA) for continuous variables, for demo-
graphic and general health characteristics, to understand 
the baseline differences between the two groups.

Propensity score matching was conducted to address 
differences in patient characteristics as well as unequal 
sample sizes between the non- cough respondents and 
patients living with CC or subacute cough. Patients with 
CC or subacute cough were 1:4 propensity score matched 
to non- cough respondents. Demographic and health 
characteristic that were different at bivariate level with 
p<0.25 and those with theoretical significance were used 
for propensity score matching. Age, gender, employment 
status, household income, adapted CCI, BMI, smoking 
status and use of alcohol were used in the matching. Post-
matching bivariate analyses were conducted to assess the 
balance of matching. Comparisons of general HRQoL, 
WPAI, HRU and other symptoms experienced were 
conducted between matched non- cough respondents 
versus patients with CC, and between matched non- 
cough respondents versus patients with subacute cough, 
respectively.

Among patients with CC, subgroup comparisons were 
performed for comparison of general HRQoL, WPAI, 
HRU and cough- related QoL (LCQ and HARQ) between 
patients with CC with VAS ≤40 mm versus VAS >40 mm, 
and between patients with non- refractory CC versus 
patients with refractory CC, using generalised linear 
models (GLMs). GLMs specifying normal, negative bino-
mial and binomial distributions and identity, log and logit 
link functions were used for predicting normally distrib-
uted outcomes (eg, SF- 12v2 metrics), discrete, count- like 
outcomes with skewed distribution (eg, WPAI and HRU) 
and binary outcomes (eg, anxiety), respectively.

Health outcomes of patients with CC whose underlying 
diseases were unknown and all other patients with CC 
were compared using χ2 tests and ANOVA. GLMs were 
not conducted for this subgroup comparison due to the 
exploratory nature of this comparison.
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Additionally, the correlation between cough- related 
QoL (LCQ and HARQ) and severity (VAS) among 
patients with CC was assessed by Pearson’s correlation.

All statistical analyses were performed using IBM SPSS 
Statistics V.2229 or R V.3.4.4.30 No formal sample size 
calculation was conducted given the fixed number of 
respondents from the annual NHWS survey. No correc-
tion for multiple testing was conducted as no formal 
hypothesis testing was planned for this study. P values 
were provided as a measure of group differences and p 
values <0.05 were considered to be statistically significant.

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 CC survey, whereof 24 015 
attempted at least one question. Out of the total 24 015 
respondents to the CC survey, 21 415 were classified as non- 
cough respondents, 568 reported currently suffering from 
CC and 378 from subacute cough (figure 1).

Among patients with CC, 312 reported VAS ≤40 mm and 
255 reported VAS >40 mm, 91 were categorised as patients 
with refractory CC and 54 were patients with CC whose 
underlying diseases were unknown.

Demographic and health characteristics in non-cough 
respondents versus patients with CC
Bivariate comparisons of non- cough respondents and 
patients with CC showed that patients with CC were signif-
icantly older (56.01 vs 52.48, p<0.001), more often male 
(61.1% vs 54.6%), currently smoking (29.4% vs 18.6%) and 
had significantly higher CCI (0.33 vs 0.14) and adapted CCI 
(0.23 vs 0.13) than non- cough respondents (table 1).

After matching, no significant differences were found 
between matched non- cough respondents (n=2272) and 
patients with CC (n=568) for all baseline characteristics, 

except for CCI which was not included as a covariate in the 
propensity score matching (table 1).

Among all patients with CC, allergic rhinitis, asthma and 
cough variant asthma were the most common underlying 
diseases told by the physicians, but more than half of the 
patients were not certain about the underlying causes by 
answering ‘do not know’ or ‘none’.

Outcomes assessment in matched non-cough respondents 
versus patients with CC
After propensity score matching, patients with CC (n=568) 
reported significantly poorer HRQoL relative to matched 
non- cough respondents (n=2272), in terms of PCS (49.10 
vs 52.03, p<0.001), MCS (46.27 vs 49.22, p<0.001), SF- 6D 
(0.72 vs 0.77, p<0.001) and EQ- 5D- 5L (0.80 vs 0.87, p<0.001) 
health utilities scores and all subcomponents of the SF- 12v2 
(figure 2A).

Patients with CC reported significantly increased absen-
teeism (4.54 vs 2.42, p=0.004), presenteeism (25.56 vs 17.38, 
p<0.001), total work productivity impairment (26.48 vs 
18.49, p<0.001) and total activity impairment (28.05 vs 19.01, 
p<0.001), compared with matched non- cough respondents 
(figure 2B).

Compared with matched non- cough respondents, patients 
with CC had significantly more visits to the HCP (7.71 vs 5.25, 
p<0.001) and the ER (0.21 vs 0.04, p=0.009) (figure 2C) and 
reported more anxiety (3.9% vs 1.5%, p<0.001), depressive 
symptoms (8.3% vs 4.1%, p<0.001) and sleep problems and 
symptoms (66.2% vs 48.7%, p<0.001) (figure 2D).

Outcomes assessment in matched non-cough respondents 
versus patients with subacute cough
Similar to patients with CC versus matched non- cough 
controls, patients with subacute cough (n=378) reported 
significantly poorer HRQoL (all measures except for phys-
ical functioning, p<0.001), significantly greater impairment 
in WPAI (all measures, p<0.001), more visits to the HCP 

Figure 1 Respondent flow chart. NHWS, National Health and Wellness Survey.
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(7.47 vs 4.57, p<0.001) and more anxiety (5.3% vs 1.7%, 
p<0.001), and sleep problems and symptoms (65.1% vs 
46.2%, p<0.001) than matched non- cough respondents 
(n=1512). No differences were observed in self- reported 
depression (online supplemental table 1).

Outcomes assessment in patients with CC with VAS ≤40 mm 
versus with VAS >40mm
Patients with CC with VAS >40 mm reported significantly 
poorer HRQoL relative to patients with CC with VAS 
≤40 mm, in terms of PCS (48.21 vs 49.64, p=0.037), SF- 6D 
(0.70 vs 0.73, p=0.009) and EQ- 5D- 5L (0.78 vs 0.81, p=0.041) 
health utilities scores, and some subcomponents of the 
SF- 12v2 (figure 3A).

Patients with CC with VAS >40 mm reported signifi-
cantly increased absenteeism (6.87 vs 2.11, p=0.002), 
total work productivity impairment (29.56 vs 21.77, 
p=0.020) and total activity impairment (31.21 vs 25.04, 
p=0.009), compared with patients with CC with VAS 
≤40 mm, but no significant difference was observed in 

presenteeism (figure 3B). Nor were any significant differ-
ences observed in HRU (figure 3C), anxiety, depression 
and sleep problems (figure 3D).

Compared with patients with CC with VAS ≤40 mm, 
patients with CC with VAS >40 mm reported significantly 
greater burden as measured by the LCQ total score 
(14.04 vs 16.59, p<0.001) and the HARQ score (21.32 
vs 12.48, p<0.001) (figure 3E). The correlation between 
cough- related QoL and cough severity was further anal-
ysed among patients with CC. All LCQ subscores and total 
LCQ score were negatively correlated with cough severity 
measured by VAS (p<0.001). HARQ score was positively 
correlated with cough severity (p<0.001) (online supple-
mental table 2).

Outcomes assessment in patients with refractory CC versus 
patients with non-refractory CC
Among patients with CC, 91 met the criteria for refrac-
tory CC. When comparing patients with refractory CC 

Table 1 Demographics and health characteristics ofpatients with chronic cough, non- cough prematching and matched non- 
cough (1:4) respondents

Patients with CC
(n=568)

No cough
(n=21 415)

Matched non- cough
(n=2272)

Mean SD Mean SD

No cough 
vs CC
p value Mean SD

Matched non- 
cough vs CC
p value

Age 56.01 15.15 52.48 16.37 <0.001 56.18 15.02 0.802

Charlson Comorbidity Index 0.33 0.67 0.14 0.45 <0.001 0.23 0.66 0.003

Adapted Charlson Comorbidity Index 0.23 0.55 0.13 0.43 <0.001 0.22 0.64 0.810

Gender % Count % Count P value % Count P value

  Male 61.1% 347 54.6% 11 698 0.002 65.0% 1477 0.082

  Female 38.9% 221 45.4% 9717 35.0% 795

Currently employed

  No 44.4% 252 41.6% 8915 0.192 43.2% 981 0.609

  Yes 55.6% 316 58.4% 12 500 56.8% 1291

BMI category

  Underweight (BMI <18.5) 9.5% 54 11.2% 2404 0.003 7.7% 174 0.163

  Normal weight (18.5≤BMI<23) 65.7% 373 66.2% 14 183 70.7% 1606

  Overweight (23≤BMI<25) 16.5% 94 15.5% 3318 15.2% 346

  Obese (BMI ≥25) 5.5% 31 2.9% 626 4.0% 92

  Decline to answer 2.8% 16 4.1% 884 2.4% 54

Smoking status

  Never 47.0% 267 57.8% 12 385 <0.001 45.8% 1040 0.862

  Former 23.6% 134 23.5% 5040 24.4% 554

  Current 29.4% 167 18.6% 3990 29.8% 678

Use of alcohol

  Abstain 33.6% 191 36.2% 7750 0.209 30.4% 690 0.133

  Currently consume alcohol 66.4% 377 63.8% 13 665 69.6% 1582

Vigorous exercise in past 30 days

  No 53.7% 305 53.2% 11 394 0.817 51.0% 1159 0.252

  Yes 46.3% 263 46.8% 10 021 49.0% 1113

BMI, body mass index; CC, chronic cough.
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and patients with non- refractory CC (n=471), no signif-
icant differences were observed in general HRQoL 
(figure 4A). However, patients with refractory CC 
reported significantly greater burden as measured by the 
LCQ total score (14.16 vs 15.71, p<0.001), and the HARQ 
score (20.96 vs 15.51, p<0.001) relative to patients with 
non- refractory CC (figure 4E). No significant differences 
were observed in WPAI, HRU, anxiety, depression and 
sleep problems between patients with refractory CC and 
patients with non- refractory CC (figure 4B, C and D).

Outcomes assessment in patients with CC whose underlying 
diseases were unknown versus all other patients with CC
Among patients with CC, a total of 54 patients who had 
seen HCPs and had spoken with a physician for CC, had 
not been informed that they had underlying diseases 
related to their cough or answered ‘do not know’ about 
the underlying diseases. When comparing patients with 
CC whose underlying diseases were unknown (n=54) 
versus all other patients with CC (n=514), no significant 

differences were observed in general HRQoL and in 
cough- related QoL assessed by LCQ and HARQ (online 
supplemental table 3). Although no significant differ-
ences were observed in WPAI, anxiety, depression and 
sleep problems between the two groups, the number of 
HCP visits and the number of ER visits were significantly 
higher in patients with CC whose underlying diseases 
were unknown compared with all other patients with CC 
(11.6 vs 7.3 and 1.3 vs 0.1, respectively). No GLMs were 
conducted for the comparisons due to the exploratory 
nature of these groups.

DISCUSSION
The results showed that patients with CC had signifi-
cantly poorer QoL compared with matched non- cough 
respondents. This was both in terms of poorer physical 
and mental summary scores (PCS and MCS), and poorer 
general health scores (SF- 6D and EQ- 5D- 5L). The poorer 
QoL among patients with CC is in accordance with find-
ings in other studies in the USA, Europe and Asia, where 

Figure 2 Comparison of health- related quality of life (HRQoL), work productivity and activity impairment (WPAI), healthcare 
resource utilisation (HRU) and other symptoms experienced in matched non- cough respondents and patients with chronic 
cough (CC). ER, emergency room; HCP, healthcare professional; MCS, mental component summary; PCS, physical 
component summary; SF- 12v2, 12- Item Short Form Survey Instrument.
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CC was found to be associated with deterioration in 
QoL of patients.5 9–11 13 31 Another Japanese survey from 
2012 similarly showed that CC impacted the daily life of 
patients, with 7.0% of respondents reporting that cough 
interfered with daily living and 65.6% found cough trou-
blesome.5 However, to our knowledge this is the first 

study in Japan using validated HRQoL tools to describe 
the burden among patients with CC.

In addition to poorer QoL, a significantly higher 
percentage of patients with CC reported anxiety, depres-
sion and sleep problems in the past 12 months. A South 
Korean study similarly found a significant association 

Figure 3 Comparison of health- related quality of life (HRQoL), work productivity and activity impairment (WPAI), healthcare 
resource utilisation (HRU), other symptoms experienced and cough- related quality of life (QoL) in patients with chronic cough 
(CC) with visual analogue scale (VAS) ≤40 mm versus with VAS >40 mm. ER, emergency room; HARQ, Hull Airway Reflux 
Questionnaire; HCP, healthcare professional; LCQ, Leicester Cough Questionnaire; MCS, mental component summary; PCS, 
physical component summary; SF- 12v2, 12- Item Short Form Survey Instrument.
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between chronic, frequent and nocturnal cough and 
depression.12 Disturbed sleep, anxiety and depression 
were also commonly reported among patients with CC in 
a UK study, in respectively 70%, 69% and 55% of patients 
with CC.32

In this study, currently employed patients with CC 
reported a significantly higher impairment of work 
productivity compared with matched non- cough respon-
dents. Total work productivity impairment was 1.4 times 
higher among patients with CC compared with matched 

non- cough respondents, with absenteeism almost twice 
as high, while presenteeism 1.4 times higher. Patients 
with CC also reported a 1.5 times higher total activity 
impairment compared with matched non- cough respon-
dents. These results indicate that CC has a significant 
impact on patients’ work and daily life. It corroborated a 
previous Swedish study that patients with CC were signifi-
cantly affected in their paid employment, social life, 
hobbies and holidays.31 A UK study also reported >60% 
of patients with CC felt their daily activities and social life, 

Figure 4 Comparison of health- related quality of life (HRQoL), work productivity and activity impairment (WPAI), healthcare 
resource utilisation (HRU), other symptoms experienced and cough- related quality of life (QoL) in patients with refractory 
chronic cough (CC) versus patients with non- refractory CC. ER, emergency room; HARQ, Hull Airway Reflux Questionnaire; 
HCP, healthcare professional; LCQ, Leicester Cough Questionnaire; MCS, mental component summary; PCS, physical 
component summary; SF- 12v2, 12- Item Short Form Survey Instrument.
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including housework, mealtimes, shopping and hobbies, 
were affected due to cough.32

Compared with matched non- cough controls, patients 
with CC reported two additional visits (1.4 times more 
visits) to the HCPs in the past 6 months and visited the ER 
5 times more often. The increased HRU could possibly 
explain the increased absenteeism among patients with 
CC. The incremental burden borne by patients with CC 
compared with matched non- cough respondents indi-
cated the unmet need to improve the overall health 
outcomes and reduce HRU among this group of patients.

Similar to patients with CC, the results showed that 
patients with subacute cough also had significantly poorer 
HRQoL and significantly higher WPAI, HRU and level of 
anxiety and sleep problems compared with matched non- 
cough controls. This indicates that even cough lasting 
between 3 and 8 weeks have sizeable impact on patients’ 
QoL and work productivity, stressing the need for quick 
diagnosis and effective treatment.

In this study, we found that patients with CC with VAS 
>40 mm was associated with worse PCS and worse general 
health measures, but not significantly associated with 
worse MCS nor higher/lower level of anxiety, depression 
and sleep problems. This and the previous results could 
indicate that CC itself has significant impacts on overall 
QoL and increase in the severity of CC impairs respon-
dents in a physical manner rather than psychological. 
However, when QoL was measured by the cough- specific 
instrument LCQ, patients with VAS >40 mm had signifi-
cantly worse psychological and physical QoL compared 
with patients with VAS ≤40 mm.

High severity among patients with CC was also signifi-
cantly associated with higher absenteeism, total work 
productivity impairment and total activity impairment, 
but no significant differences were observed for HRU.

Finally, compared with patients with non- refractory 
CC, refractory CC was also found significantly associated 
with poorer QoL measured by LCQ and HARQ, while 
no association was found in general HRQoL measures. 
This indicates that there is an unmet need for improved 
QoL, especially for this group of patients within the 
CC population. Timely identification of the underlying 
diseases and earlier targeted therapy could resolve or 
improve the symptoms of patients with refractory CC.33 
For patients with refractory CC whose cough still remains 
after appropriate treatments for the underlying diseases, 
an emerging therapy was reported to be clinically evalu-
ated.16 Furthermore, as poorer QoL were only detected 
using the cough- specific measures LCQ and HARQ but 
not using the general HRQoL measures, it suggested that 
the utility of cough- specific QoL measures may be more 
sensitive and more appropriate to evaluate the health 
outcomes of patients with CC.

Apart from providing novel data on the burden of CC 
in Japan, one of the strengths of this study was the use 
of data from NHWS collected from respondents repre-
sentative of the general population in Japan. Also, QoL 
and WPAI were measured using validated instruments. 

Furthermore, the burden of CC was quantified by 
comparison against a matched non- cough population 
accounting for differences in demographic and health 
characteristics. Future studies may investigate variability 
in cough across regions, which may be due to treatment 
or cultural differences, such as the documented use in 
Asian culture of meditation and mindfulness training for 
control of cough symptoms.34

However, we recognise the limitations of this study. 
Although NHWS is broadly representative of the Japa-
nese national adult population, it is likely to under- 
represent people without internet access or comfort 
with online administration, as well as less healthy elderly 
people, institutionalised patients and those with severe 
comorbidities and disabilities. Moreover, respondents 
to NHWS had the option to voluntarily agree to partic-
ipate in the cough- specific questionnaire, wherefore the 
sample within the CC survey may not be representative of 
the Japanese CC population. All data were self- reported, 
wherefore recall bias and self- representation bias should 
be acknowledged. Finally, the definition of refractory CC 
in this study was based on self- reported medication use 
and satisfaction with the treatment of cough, and it could 
not be validated if patients suffered persistent cough 
despite treatment according to guidelines as is the estab-
lished definition of refractory cough.35

CONCLUSION
This study showed that patients with CC in Japan expe-
rience a significant burden in terms of poorer HRQoL, 
higher WPAI and HRU and higher level of self- reported 
anxiety, depression and sleep problems. CC thereby has a 
significant impact on patients’ QoL, social life and work 
life. Patients with VAS >40 mm experience an increased 
burden compared with patients with VAS ≤40 mm, as 
severity was associated with worse PCS as well as higher 
impacted WPAI. Severe cough and refractory CC were 
also significantly associated with worse QoL in terms 
of total LCQ and HARQ scores. These results indicate 
that there is an unmet need for better interventions and 
treatments to improve QoL, and reduce WPAI, HRU and 
experience of anxiety, depression and sleep problems 
among patients with CC in Japan.
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