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Introduction

With the development of a biological-psychological-
social medical model, evaluating the influence of disease 
on physiology, psychology and society has been a focus in 
medical research. Studies have indicated that cough has a 
negative impact on a patient’s physiological, psychological 
and social functions (1-3), and the adverse influence on 
the social-psychological domain is the most evident (4,5). 
Successful treatment can not only relieve cough symptoms 
but also improve the quality of life (QOL) of these patients.

To accurately evaluate the health-related quality of 
life (HRQOL) of cough patients, investigators have 
designed a number of tools to assess cough severity and 
HRQOL: visual analogue scale (VAS), cough symptom 
score (CSS), Short Form-36 Health Survey (SF-36), St 
George’s Respiratory Questionnaire (SGRQ), Leicester 
Cough Questionnaire (LCQ), Cough-specific Quality-of-
life Questionnaire (CQLQ) and other respiratory health 
questionnaires (Table 1). These questionnaires are helpful 
for evaluating cough severity and therapeutic effects and 
for the clinical diagnosis and treatment of cough. Herein, 
we briefly introduced these questionnaires after classifying 

them into subjective cough score, HRQOL assessment and 
other cough-related questionnaires.

Subjective cough score

Visual analogue scale (VAS)

The VAS employs a linear scoring method that has a straight 
line with calibration of 0, 1, 2 to 10 cm (scale lines marked 
from 0 to 100 mm can also be used); 0 indicates asymptomatic, 
and 10 represents the most serious (6). The patient is asked 
to mark the severity of cough on the line based on self-
perception, and the distance between the starting point 
and the mark point is measured as the score. Studies have 
demonstrated the ability of a VAS to independently evaluate 
the symptoms and reflect the severity of the disease. The 
minimal important difference (MID) for the VAS has been 
reported to be 17 mm for acute cough (7), but the MID for 
chronic cough is still lacking published data.

In clinical practice, the VAS is widely used in the 
subjective evaluation and longitudinal assessment of cough, 
whether acute or chronic cough (7,8). This scoring approach 
is easy and simple and less affected by language than other 
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methods. Moreover, the VAS is highly responsive to changes 
in symptoms and is thus often used as an indicator in 
comparative studies of therapeutic effects (6,9).

Although the role of the VAS has been recognized in 
both clinical and academic studies, the VAS also has certain 
limitations. It is strongly influenced by the subjective patient 
factors, and the evaluation may not be highly accurate.

Cough symptom score (CSS)

In the CSS (Table 2), the patient’s intuitive perception and 
oral expression of cough are quantified. This score was 
first proposed by Hsu et al. in 1994, and its reliability and 
treatment response have been confirmed (10). The CSS is a 
two-part questionnaire referring to daytime and night-time 
symptoms. Based on the frequency, intensity and influence 
of cough on daily activities and sleep, cough symptoms 
are scored from 0 to 5, with 0 indicating no cough and 5 
indicating the most severe cough. In the study of the CSS, 

there was a significant correlation between the number 
of daytime cough incidents and the CSS in patients with 
chronic cough, but a weak correlation was noted between 
the CSS and night-time cough. This result indicates that 
the CSS can be used to evaluate the severity of daytime 
cough (10).

The simplified cough score (SCS) (Table 3) was 
recommended in the Guidelines for the Diagnosis and 
Treatment of Cough developed by the Respiratory Branch 
of Chinese Medical Association as a tool for evaluating the 
severity of cough. The SCS, which has evolved from the 
CSS, grades cough symptoms from 0 to 3, which makes 
it simpler to use. We have proven the repeatability and 
response of the SCS to treatment, and it has a linear positive 
correlation with the CSS. Therefore, the SCS can also be 
used as an effective tool for the clinical assessment of cough 
severity along with the CSS (11). The abovementioned two 
scales are common in clinical work and studies, although 
the MID for them has not been researched.

Table 1 Cough-related questionnaires

Subjective cough score

Assessment of health-related quality of life associated with cough

Other questionnaires related to coughUniversal measurement 
instruments

Specificity scale

Visual analogue scale (VAS) Short Form-36 Health Survey 
(SF-36)

Leicester Cough Questionnaire 
(LCQ)

Hull Airway Reflux Questionnaire 
(HARQ)

Cough symptom score (CSS) St George’s Respiratory 
Questionnaire (SGRQ)

Cough-specific Quality-of-life 
Questionnaire (CQLQ)

Gastroesophageal Reflux Disease 
Questionnaire (GerdQ)

Cough diary Sickness impact profile (SIP) Chronic Cough Impact 
Questionnaire (CCIQ)

Reflux Symptom Index (RSI)

Asthma Quality of Life 
Questionnaire (AQLQ)

Cough and Sputum Assessment 
Questionnaire (CASA-Q)

Table 2 Cough symptom score (CSS)

Score Daytime Night-time

0 No cough during the day No cough during the night

1 Cough for one short period Cough on waking only

2 Cough for more than two short periods Wake once or early due to cough

3 Frequent coughing, which did not interfere with usual daytime 
activities

Frequent waking due to coughs

4 Frequent coughing, which did interfere with usual daytime 
activities

Frequent coughs most of the night

5 Distressing coughs most of the day Distressing coughs preventing any sleep
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Cough diary

There is no concrete definition of a cough diary. Its 
application is very flexible and widely used in a large number 
of studies and clinical practice in different forms. This review 
introduces three main forms of cough diaries. Unfortunately, 
MID data are not available for any of these forms.

Cough score record
A cough score record is composed of subjective scores 
recorded every day over a period of time. With this method, 
cough can be rated with the CSS, the VAS or both, and the 
cough score is usually recorded independently after training. 
Children can score the cough under parental supervision, or 
their parents can record the scores based on the children’s 
complaints. Post-treatment scores can be compared with 
pretreatment scores, and scores can also be compared with 
other measurements of cough severity. From the author’s 
observation, cough score records have mainly been used 
in clinical research rather than clinical practice on account 
of the operational complexity of this method. Notably, the 
reliability and repeatability of cough score records have not 
been systematically confirmed.

Diary card
A patient diary card is a commonly used tool to record and 
evaluate cough symptoms, and information collected with 
a diary card is mainly employed for clinical research and 
investigations.

Gastroesophageal reflux-induced cough (GERC) is one 
of the causes of chronic cough, and the causality between 
reflux and cough is crucial for the diagnosis of GERC. 
Multichannel intraluminal impedance combined with pH 
monitoring (MII-pH) can be used to monitor reflux events 
in cough patients, but there is no effective measurement 
for the objective assessment of cough events. Therefore, 
investigators use cough diary cards to record the time and 
number of coughs and to calculate the symptom-related 

probability (SAP) or symptom index (SI) for the diagnosis 
of GERC (12,13).

In some studies, cough diary cards are also used to self-
assess cough symptoms, therapeutic efficacy and compliance 
with medication, and the results are recorded. The diary 
card is filled in by patients at night to recall medications and 
symptoms in the daytime. At the end of treatment, diary 
cards are retrieved to evaluate the therapeutic efficacy by 
assessing changes in the degree of cough symptoms during 
the treatment (14,15).

Cough severity diary (CSD)
The cough severity diary (CSD), introduced by Vernon  
et al. (16) in 2010, is a simple tool for recording the scores 
of seven items that can effectively quantify cough severity. 
This tool can be used to investigate the progression of 
chronic and subacute cough and the efficacy of treatment. 
For a CSD, patients are asked to score their cough severity 
in three domains: cough frequency, cough intensity, and 
impact of cough on life and sleep. Patients recall their 
experience of cough within the last 24 hours and score their 
cough from 0 to 10. The sum of CSD scores represents the 
severity of cough. The higher the score, the more serious 
the cough is. 

Little is known about the application of this tool in 
cough patients, and it has been used in only a few studies. 
More studies with a large sample size are needed to confirm 
the validity and repeatability of this method.

Assessment of HRQOL associated with cough

Universal measurement instruments

Universal measurement instruments refer to questionnaires 
that can be widely used in the clinical assessment of HRQOL 
in patients with various diseases. These instruments have 
been widely applied in clinical settings with or without 
cough-related questions.

Table 3 Simplified cough score

Score Daytime Night-time

0 No cough No cough

1 Transient cough occasionally during the daytime Transient cough before sleep or occasional cough during the night

2 Frequent cough mildly affecting daily life Cough mildly affecting night sleep

3 Frequent cough severely affecting daily life Cough severely affecting night sleep
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Short Form-36 Health Survey (SF-36)
SF-36 is one of the most common instruments used to 
evaluate changes in health status in the prior year, and its 
reliability and effectiveness have been confirmed. SF-36 
is composed of 8 multi-item scales (36 items) involving 
physical functioning (PF), physical role functioning (RP), 
bodily pain (BP), general health (GH), vitality (VT), 
social functioning (SF), role emotional (RE), and mental 
health (MH). Among them, PF, RF, BP and GH refer 
to physiological domains and constitute the Physical 
Component Summary (PCS). In contrast, RE, VT, MH and 
SF refer to the social-psychological domain and constitute 
the Mental Component Summary (MCS). In general, 
patients are asked to complete the questionnaire in less than 
5 min. The higher the score, the better the QOL is (17). 
The author found that no studies to date have examined the 
MID for SF-36 with respect to cough. SF-36 is not used for 
cough patients in clinical practice but may be very useful to 
compare QoL with non-coughing populations for research 
purpose.

For instance, in our clinical study, SF-36 scores were 
compared between chronic cough patients and healthy 
volunteers. The SF-36 scores of patients with chronic 
cough were significantly lower than those of healthy 
volunteers, and RE, GH and RP scores were significantly 
affected. In addition, compared to cough-specific scales 
such as LCQ, SF-36 can accurately reflect the health status 
of healthy volunteers without cough, which results in high 
comparability in HRQOL between cough and non-cough 
subjects (18).

It has been confirmed that SF-36 is effective for assessing 
QOL in patients with chronic cough, although the tool 
has poor performance in the postoperative assessment of 
cough in non-small cell lung cancer (NSCLC) patients. 
The investigators speculate that SF-36 is very complex 
and cannot be used to assess cough in NSCLC patients 
postoperatively (19).

St George’s Respiratory Questionnaire (SGRQ)
SGRQ was introduced by Jones et al. in 1992 to measure 
the health of patients with chronic airflow obstruction (20). 
This questionnaire has 50 items involving 76 questions and 
includes the symptom (frequency and severity), activity 
(resulting in or affected by dyspnea), and disease impact 
(social function and psychological disorders caused by 
airway diseases) domains. The scores of each domain and 
total scores are weighted and range from 0 to 100. The 
higher the score, the worse the HRQOL is. This disease-

specific instrument assesses the impact of respiratory 
diseases on general health, daily life and perceived health, 
and it is meant to be completed independently by patients.

The SGRQ is mainly used in the clinical practice and 
research of patients with COPD and asthma, and it is 
also applied for the evaluation of HRQOL in idiopathic 
pulmonary fibrosis (IPF). Swigris et al. assessed the 
psychometric characteristics of the SGRQ in 1,061 patients 
with IPF treated with nintedanib or placebo (21). Their 
results support the use of the SGRQ to evaluate cough 
symptoms and HRQOL in IPF patients. This finding was 
consistent with the conclusions supported by the Australian 
IPF Registry (22) and the German IPF Registry (23). A 
change of 4 units in the SGRQ score is generally accepted 
in the literature to be the MID for the SGRQ in COPD (24); 
nevertheless, the MID for evaluating other diseases has not 
been reported.

Sickness impact profile (SIP)
The SIP is a universal health status measurement 
instrument designed to assess the functional status of 
patients with chronic disease. The reliability and validity of 
the tool have been confirmed in various studies. Although 
the clinical usefulness of the questionnaire is limited, 
researchers often use it for clinical researches.

The SIP consists of 136 items in 12 categories, and 
subjects are asked to complete the SIP questionnaire within 
30 min. Each item describes a specific behavioral disorder 
rather than a subjective self-assessment. Some categories 
belong to the physical level, while others belong to the 
social-psychological level; some independent categories 
are unrelated to both dimensions above. Only items 
that describe the dysfunction caused by the disease are 
completed. Each item is weighed after comparison with 
other items to reflect the relative severity of dysfunction (25). 
The MID for the SIP has not been studied.

Novitsky et al. used the SIP to investigate the HRQOL 
of patients with chronic cough caused by gastroesophageal 
reflux before and after anti-reflux surgery, and the results 
showed that the SIP was effective in evaluating the 
therapeutic efficacy of anti-reflux surgery (26) and thus 
deserves clinical applications.

Asthma Quality of Life Questionnaire (AQLQ)
The AQLQ, designed by Juniper et al. (27), consists of 32 
items. It is divided into four domains: symptoms (12 items), 
activity restriction (11 items), affective function (5 items) 
and environmental stimulation (4 items). Each item has 
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seven alternatives, with a score ranging from 1 to 7 and a 
high score indicating good QOL. A research suggests that 
the AQLQ has MID of 0.5 (28), and it is used to assess the 
HRQOL of asthma patients in the past two weeks. Subjects 
are asked to complete the AQLQ in 5–15 min. A number 
of studies have proven that the tool demonstrates favorable 
performance in the assessment of QOL and thus can be 
used to evaluate and identify QOL.

Riccioni et al. (29) used the AQLQ to assess the QOL 
of asthma patients, and the results showed that the tool was 
also effective in evaluating HRQOL in patients with simple 
cough symptoms. Notably, this tool applies only to clinical 
studies.

Specificity scale

Leicester Cough Questionnaire (LCQ)
In 2003, Birring et al. (30) designed the LCQ, which 
consisted of 19 items, including 8 physical items, 7 
psychological items and 4 social items. Each item is rated 
according to the frequency of occurrence with a score 
ranging from 1 to 7. The regional score is the sum of items 
scored divided by the items (score 1–7) in each area; the 
total score is the sum of the regional scores (3-21). The 
lower the score, the more serious the impact of chronic 
cough on QOL is. We have found that the MID for the 
LCQ in chronic cough is 1.3 (31). The LCQ is used not 
only in clinical work but also in some researches. In general, 
the LCQ is a brief, reproducible and accurate questionnaire 
for the assessment of chronic cough.

The Chinese version of the LCQ was first introduced in 
2009 after achieving authorization from the investigators, 
and previous research has shown that the tool has 
high accuracy and repeatability (18). The score on the 
Chinese version of the LCQ for chronic cough patients 
is significantly higher than that for healthy controls, and 
the score decreases after treatment (12). The 2015 Cough 
Guideline recommends the Chinese version of the LCQ 
to assess the QOL of chronic cough patients (32). Ma  
et al. (18) and Shi et al. (33) found that there was no 
difference in LCQ scores among patients with chronic 
cough of different causes, which suggests that the LCQ 
is unable to identify the cause of chronic cough. The 
Department of Thoracic Surgery of West China Hospital 
of Sichuan University (34) employed a questionnaire to 
assess patients with thoracoscopic lung surgery, and the 
results showed that the LCQ in Mandarin-Chinese (LCQ-

MC) could be applied to evaluate cough after thoracoscopic 
surgery in patients with pulmonary diseases. Another  
group (35) investigated 129 patients with a simplified 
version of the LCQ-MC and examined its validity and 
reliability. Their results indicated that the simplified version 
of the LCQ-MC had good accuracy and reliability and 
could be used in the clinic. In addition to the Chinese 
version, the effectiveness of the Polish, Thai, Korean, and 
Dutch versions of the LCQ has also been confirmed in 
clinical studies (36-39).

Cough-specific Quality-of-life Questionnaire (CQLQ)
In 2002, French et al. improved their initial instrument, 
which contained 29 items and is a fixed-alternative, yes-or-
no questionnaire, and shortened it to 28 items. The score 
for each item was increased from 0–1 to 1–4, aiming to 
increase the sensitivity: 1 means strongly disagree; 2 means 
disagree; 3 means agree; and 4 means strongly agree. The 
questionnaire includes somatic symptoms, social psychology, 
functional ability, emotional state, extreme somatic 
symptoms and personal safety fears. The total score refers 
to the sum of the scores for 28 items, and the subscale score 
is the sum of the scores for each subscale item. The higher 
the score, the more serious the impact on QOL is (40).  
In general, clinical work, the questionnaire is rarely used to 
assess the effect of cough in patients, but it has been a useful 
tool in many clinical trials. The MID of the CQLQ is 13 
for chronic cough (41). Studies have shown that the CQLQ 
is effective for the evaluation of both chronic and acute 
cough in adults and can be used to assess small changes in 
QOL with good reliability and accuracy (40). In addition, 
this questionnaire can be used for the objective evaluation 
of cystic fibrosis and COPD (42).

Chronic Cough Impact Questionnaire (CCIQ)
In 2005, Italian investigators (43) designed a new scale for 
a non-English-speaking population. The scale consists of 
21 items, with 1–5 points for each item. It involves four 
domains reflecting the severity of cough in the last 2 weeks: 
daily activities, social activities, mood and sleep/attention. 
The higher the score, the larger the impact on QOL is. 
In patients with concomitant rhinitis, the Asthma Control 
Test (ACT) and the CCIQ are effective for managing 
asthma, especially for cough variant asthma (44). Currently, 
it is used in few clinical trials and is also used very little in 
clinical practice due to the language limitation. The MID 
for this tool has not been studied.
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Cough and Sputum Assessment Questionnaire 
(CASA-Q)
To evaluate cough and sputum symptoms and their impacts 
on daily activities in patients with COPD and chronic 
bronchitis, Crawford et al. developed and validated the 
CASA-Q (45). It is a self-report questionnaire based on 
the frequency, severity, and impact of cough and sputum 
during the prior 7 days. Lower scores indicate more severe 
symptoms or serious impacts. The questionnaire evaluates 
cough and sputum in two different ways—describing and 
evaluating the impact of two symptoms on QOL. In a 
global validation study of the CASA-Q, the results showed 
adequate internal consistency reliability and test-retest 
reliability and good correlations with partial correlated 
domains of SF-36 and SGRQ; however, the MID for the 
questionnaire was not mentioned. In addition, the scores for 
the cough symptom domain and sputum symptom domain 
of the CASA-Q are significantly responsive to deterioration 
or improvement in diseases, which is consistent with the 
results reported by Monz et al. (46).

These studies indicate that the CASA-Q may be used 
to assess cough and sputum symptoms and their impact 
in patients with COPD or chronic bronchitis. The 
main manifestations of airway mucus hypersecretion are 
chronic cough and expectoration, and the Chinese experts 
recommend that the CASA-Q be used to assess airway 
mucus hypersecretion in chronic airway inflammatory 
disease (47). In the author’s opinion, this questionnaire is 
more suitable for clinical research and is too complex for 
the work of clinical staff.

Other questionnaires related to cough

Hull Airway Reflux Questionnaire (HARQ)

Morice et al. (48) designed the HARQ in 2011 to assess 
cough hypersensitivity. The questionnaire contains 14 items 
with 0–5 points for each item and a total score of 70 points. 
The high scores suggest high cough hypersensitivity. It has 
been proven that the questionnaire is specific and accurate 
for evaluating airway reflux and cough hypersensitivity. In 
2016, after authorization was obtained, we (49) translated 
the questionnaire into Chinese and confirmed that the 
Chinese version of the HARQ has good repeatability and 
may reflect responsiveness to treatment. The tool can 
effectively evaluate and distinguish chronic cough as well 
as its therapeutic efficacy; however, it cannot reflect the 
severity of cough. The favorable reliability and accuracy of 

the Swedish version of the HARQ have also been confirmed 
in clinical studies (50). The HARQ can be used to evaluate 
the therapeutic efficacy of ivacaftor in cystic fibrosis patients 
with cough (51), identify high airway reflux in most IPF 
patients (52), and predict the severity and frequency of acute 
episodes in non-cystic fibrosis bronchiectasis patients (53) 
In general, it is an available tool for clinical investigation 
(51,54,55), but it may be a suboptimal choice for diagnosis 
and treatment. We did not find any survey examining  
the MID.

Gastroesophageal Reflux Disease Questionnaire (GerdQ)

The Reflux Disease Questionnaire (RDQ) is a symptom-
based medical history survey that has been proven effective 
and reliable in the diagnosis of gastroesophageal reflux 
disease (GERD) (56-58). However, due to its complexity, it 
is not widely used in clinical practice.

In 2007, Jones et al. (59) designed the GerdQ, which 
is a self-report and symptom-based tool for diagnosing 
GERD. The questionnaire is simplified from the RDQ 
and easy to understand and apply. It consists of 6 questions, 
including 4 positive reflux symptoms (reflux, heartburn, 
sleep disturbance caused by reflux and over-the-counter 
medication) and 2 negative reflux symptoms (upper 
abdominal pain and nausea). The MID for this tool has 
not been studied. A higher score indicates more serious 
symptoms (60). The questionnaire is widely applied in 
clinical performance and research on GERD and GERC. In 
our previous study, the anti-reflux effect of medications (61) 
was included as a diagnostic criterion for GERC, and the 
diagnostic value of GerdQ was further investigated in 126 
patients with suspected GERC. Our results showed that 
when the GerdQ score was ≥8, the diagnostic sensitivity 
was 67%, specificity was 92%, positive predicted value was 
71%, and negative predicted value was 96%. Therefore, 
the GerdQ may be a useful indicator for the diagnosis 
of GERC, especially for GERC caused by acid reflux. 
However, the GerdQ is specifically designed for GERD and 
thus has limitations in the evaluation of cough symptoms. 
Moreover, some GERC patients have no acid reflux or 
heartburn. Therefore, we speculate that the GerdQ has 
limitations in the diagnosis of GERC and is not suitable for 
assessing GERC without reflux or heartburn.

Reflux Symptom Index (RSI)

Laryngopharyngeal reflux (LPR) refers to the reflux of 
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stomach contents through the superior esophageal sphincter 
to the throat, respiratory tract and upper digestive tract. 
Currently, clinicians speculate that LPR is a serious form 
of gastroesophageal reflux and that omeprazole can achieve 
good efficacy in the treatment of LPR (62,63). Belafsky 
et al. (64) designed the RSI and confirmed its reliability 
and validity in English. It has been accepted by increasing 
otolaryngologists and is widely used in many English-
speaking countries (65). Some studies have utilized the 
scale in an Otolaryngology Department, a Pneumology 
Department and a Gastroenterology Department (66-68). 
However, whether it can be widely used in clinical work 
remains to be further studied. The MID is still unknown.

The Chinese version of the RSI is a relatively simple and 
feasible tool for the preliminary diagnosis and therapeutic 
evaluation of LPR with favorable reliability, validity and 
responsiveness, but more studies are needed to confirm the 
available findings (69).

Conclusions

In summary, there are many questionnaires for the 
evaluation of cough, and their clinical applications are quite 
different. Subjective cough scales are easy to use, and they 
have thus been widely used in clinical practice. However, 
they are easily affected by subjective factors such as emotion, 
attention to symptoms, and expectation. The assessment 
of HRQOL can comprehensively evaluate health-related 
QOL and its changes, but the questionnaires are complex, 
thus limiting its clinical use to some extent. The Chinese 
version of the LCQ is a valid tool for assessing cough-
related QOL, and its use and associated treatment response 
have been repeatedly studied in China. Other cough-related 
questionnaires are more flexible and have tangible value in 
the clinical evaluation and diagnosis of cough.

In clinical practice, the severity of cough cannot 
be evaluated solely with subjective methods such as 
questionnaires; objective methods are also needed to 
monitor cough and its response to treatment.
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