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A new tool to assess and monitor the burden of chronic cough

on quality of life: Chronic Cough Impact Questionnaire

Chronic cough, defined as cough lasting more than
3 weeks, constitutes a relevant problem in terms of
utilization of the health care system and of cost to society
(1–3). In addition, because of its characteristics, it results
into a troublesome and distressing symptom with a
substantial influence on patients� daily life and well-being.
Clinical experience suggests that independently from its
cause, chronic cough may interfere with physical status,
emotional dimension and social interactions. Patients
report that their symptom has a negative effect on sleep,
physical activities, work and the capacity to function in
daily roles. Chronic cough produces anxiety, worry, and
emotional distress, while it undermines the patients’ well-
being and satisfaction. The impact may also extended to
the partner, family and friends. Despite health-related
quality of life (HRQL) (4) is now accepted as an
important outcome in a patient centred approach, only
a few studies focus the attention on this parameter in
coughers (5–10).

In fact, the HRQL-specific questionnaires for respirat-
ory diseases [asthma, chronic obstructive pulmonary
disease (COPD), lung cancer, sarcoidosis, etc.] (11–20)
include a limited percentage of items regarding cough-
related problems, and only two instruments aimed at
assessing HRQL in patients with chronic cough are now
validated in the UK and the United States of America
(7, 8).

The available tools, the Cough-specific Quality of Life
Questionnaire (CQLQ) and the Leicester Cough Ques-
tionnaire (LCQ), have been developed and administered
in English-speaking countries. At the moment there are
not available validated versions of these questionnaires in
other languages. Nevertheless, for both CQLQ and LCQ
the process of translation and cross-cultural adaptation
may be arduous: in fact these instruments include aspects
related to the Anglo-Saxon reality and are not relevant
in countries with a different cultural background (i.e.
Southern Europe). For example, some activities that

Introduction: Chronic cough, one of the most frequent causes for a patient to
consult a medical practitioner, limits the course of normal activities in everyday
life of the patient affected (work, physical activities, social relations, night sleep).
By now, there are few validated questionnaires for the evaluation of the impact
of this symptom in the patient’s quality of life (QoL). For this reason, we created
a new questionnaire for the assessment of QoL in patients affected by chronic
cough (Chronic Cough Impact Questionnaire, CCIQ).
Materials and methods: In the development procedure of CCIQ an initial ques-
tionnaire of 40 items was compiled and given to a first pool of 170 patients, each
coming to our attention because of chronic cough; then the 25 most significant
items were detected and converted into questions evaluating the answers on a
Likert scale of five steps. Consequently, this final questionnaire underwent a
validation procedure to assess its construct validity, internal consistency,
reliability, and responsiveness. 95 patients (44.2% F, 55.8% M) were evaluated
(age 53.69 ± 11.7 years).
Results: Following a statistical analysis, CCIQ showed a four-dimensional
structure and good levels of internal consistency for the extracted factors: sleep/
concentration (79.98), relationship (86.98), daily life impact (69.04), and mood
(65.41). In stable conditions CCIQ showed a good reliability, ranged between
0.67 and 0.88. Responsiveness to clinical changes was accomplished.
Discussion: These results provide evidence that CCIQ has specificity enough
for being a valid tool for detecting the relative burden of cough on subjective
well-being, and for obtaining a global evaluation both of chronic cough impact
and of treatments for it, taking into account the patient’s point of view. The
CCIQ was easily and quickly filled in by the patients while waiting, and it was
accepted by the patients.
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represent a shared experience in the UK and the USA,
such as �singing in church�, are not common in our
context, so that the item appears irrelevant. Moreover,
the use of questions that explicitly refer to cancer,
acquired immune deficiency syndrome (AIDS),
tuberculosis may be accepted with difficulty in some
countries: for example, in our culture, the equivalence
cancer ¼ mortal disease is frequent.
In this study, our goal was to develop and assess the

psychometric properties of a new HRQL tool, Chronic
Cough Impact Questionnaire (CCIQ) specifically
addressed to chronic cough, by using accepted methodo-
logical standard. The questionnaire was intended to be

• short and simple;
• self-administered;
• easy to score;
• useful to describe both the impact of chronic cough
and interventions in clinical setting and research; and

• applicable also along with a disease-specific ques-
tionnaire (i.e. for asthma, COPD, etc.) as part of
HRQL evaluation.

The strategy used for the construction of CCIQ is the
same that has been applied in other HRQL question-
naires (15) and it consists of a development phase (item
generation, item reduction and response options) and a
validation phase that evaluates the psychometrics prop-
erties of the instrument (construct validity, internal
consistency, reliability, and responsiveness) (21, 22).

Material and methods

The development and testing of the new tool required two separate
procedures involving different groups of patients, as described in
detail below.

Patients

All respondents recruited in the development and validation of the
questionnaire were adult outpatients with chronic cough. Investi-
gators, who were pulmonologists, enrolled patients afferent for
chronic cough consultation to two different chronic cough centres.
Chronic cough was clinically diagnosed according to the ACCP

guidelines (1).

Validation steps

Phase 1: CCIQ development procedure
Item generation. The first step was to collect potentially relevant
and troublesome problems related to chronic cough.
First, an initial list of 40-items was compiled on the basis of the

following sources: (i) literature review of the availableHRQL-specific
questionnaires for respiratory diseases or chronic cough; (ii) round-
tables with experts and pulmonologists; (iii) unstructured interviews
to 60 adult outpatients with chronic cough. This resultant list
encompassedpractical, emotional, social andphysical aspects of daily
life that could be influenced by chronic cough. Specific symptoms
were also included in the initial list, in order to provide a systematic
assessment of physical problems related to chronic cough.

Item reduction. The second step was comprised of an item
importance ranking, in order to identify the most relevant problems
related to chronic cough. The questions found during the item
generation procedure, were randomly listed and administered to
patients who were asked to indicate:

• which of the 40-items they experienced as consequence of
chronic cough; the response options were yes/no; and

• how relevant each of the identified items was, by a 4-points
response option, indicating the degree of importance related to
each item (1 ¼ not important, 4 ¼ very important).

In this first phase, a sample of consecutive 170 outpatients with
chronic cough was accrued during a 3-month period. On the basis of
collected data we subsequently calculated:

• the percentage of patients who identified each item as a con-
sequence of chronic cough (frequency range: 0–100);

• the mean importance attributed to each item (range: 0–4); and
• the overall impact of each item, calculated as the product of the
frequency and the mean importance divided by 100 (range: 0–4).

Selected items were converted to questions where patients had to
indicate how much they had been troubled by each problem during
the last 2 weeks on a 5-point Likert scale (1 ¼ not at all, 5 ¼ very
much) (22, 23).
This format of the questionnaire was administered to a different

group of patients for the validation process.

Phase 2: CCIQ validation procedure. The validation process was
performed in accordance with published guidelines, with the aim to
evaluate the following properties of the instrument:

Construct validity. It is concerned with the extent to which a
particular measure relates to other measures in a manner which is
consistent with theoretically derived hypotheses concerning the
concepts that are being measured. Factorial analysis was performed
on CCIQ scores; the principal component method with Varimax
rotation was adopted. By mean of Pearson correlation coefficients,
we also evaluated the relationship between the new questionnaire
and the SF-36, a generic instrument widely used in HRQL
assessment of patients with pulmonary chronic diseases.
Because of the high specificity of the CCIQ, which investigates a

specific component of different conditions, we would expect low
correlations with the SF-36. In fact, our hypotheses is that the
presence of chronic cough, independently from the cause and the
diseases� severity, may specifically affect patient’s well-being and
that can be identified and quantified by an instrument focused on
the symptom.

Internal consistency. It measures the homogeneity of a scale. It was
estimated using Chronbach’s correlation coefficient on the extracted
factors. Measures with reliability of 0.50–0.70 or greater have been
recommended for the purpose of comparing group.

Reliability. It refers to the ability of an instrument to provide the
same results when used in patients whose clinical status on the
dimension being examined is believed to be stationary. Reliability
was assessed by administering CCIQ to 22 untreated stable patients
at baseline and after 1 week (test–retest reliability). Data were
analysed by t-test for paired samples.

Responsiveness. It measures the ability of the questionnaire to
detect significant differences over time in patients whose status has
changed. Responsiveness was assessed in a group of 25 asthmatic
patients at baseline and after 15/21 days of treatment in accordance
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with Global Initiatives for Asthma (GINA) guidelines. The CCIQ
scores were compared by using a nonparametric test (Wilcoxon).
In this phase, 98 consecutive outpatients with a diagnosis of

chronic cough, were asked to fill in the generated CCIQ and the
generic questionnaire SF-36 (24, 25).
The SF-36 is one of the most widely used HRQL questionnaire in

respiratory diseases (26–28). It is composed of 36-items corres-
ponding to eight domains: physical function, role limitation –
physical, bodily pain, general health, vitality, social function, role
limitation – emotional, mental health. In addition, SF-36 provides
two composite scores, physical (PCS) and mental (MCS) compo-
nent summary that compute the physical and mental aggregate
scores.
Patients did not require assistance to fill in the new questionnaire

and were able to complete it in about 5 min.
The statistically significant cut-off value was set at P < 0.05.
The whole statistical analysis was conducted by using SPSS10.0.

Results

Phase 1: CCIQ development procedure

Of 170 patients, 166 completed the preliminary question-
naire. As reported in Table 1 the majority of patients
were female; the mean age was 57.8 ± 11.7 with range of
23–79 years; 39.76% of sample were current smokers,
25.90% ex-smokers and 34.34% nonsmokers. The mean
duration of cough was 25 months.
On the basis of patients� answers, items included in the

questionnaire were those that scored highest in impact.
Where an arbitrary cut-off value of 1.5 was used for
impact, 15 items were excluded. Table 2 summarizes the
result of this first phase, indicating the items removed
because of the low total importance.

Phase 2: CCIQ validation procedure

Of 98 patients, 95 filled in both CCIQ and SF-36. The
assessment of data missing from completed questionnaire
was very small (1.13%). Table 3 summarizes sample’s
demographic and clinic characteristics.

Construct validity. Factor analysis revealed a four-dimen-
sional structure, which explained up to 63.06% of the
total variance. This solution was deemed appropriate on
the basis of eigen values. Four items were excluded

because they were not allocated in the extracted dimen-
sions (eating limitations, sexual activities, I feel embar-
rassed when I have cough in front of other people, cough
disturbs me when I eat). In addition, symptoms included
in CCIQ did not present the consistency of factor, in fact
each of them is characteristic of a specific cause of cough.
However, symptoms have been inserted in the final
version of the questionnaire, in order to analyse the kind
and entities of cough-related problems (such as dizziness,
headache, hoarseness, etc.) and how each of them
interferes with chronic cough-related QoL impairment.
The final definitive validated version includes 21 question

Table 1. Development phase: sample characteristics (n ¼ 166)

n (%)

Gender
Male 73 (43.98)
Female 93 (56.02)

Age (years), mean (SD) 53.9 € 8.7
Smoke
Current smokers 66 (39.76)
Ex-smokers 43 (25.90)
Nonsmokers 57 (34.34)

Duration of cough, months mean (SD) 25 € 9

Table 2. Results of the evaluation of the preliminary version of the questionnaire

Item
Frequency

(%)
Mean

importance
Overall
Impact

Eating limitations 56.02 2.93 1.64
I feel isolated 22.28 1.16 0.26
I feel embarrassed when I cough

in front of other people
74.70 3.05 2.27

Loss of appetite 30.72 2.15 0.66
I feel nervous 61.45 2.95 1.81
I have changed my habits 42.17 1.99 0.83
Work limitations 71.08 2.63 1.87
Loss of working days 39.75 1.94 0.77
Cough interferes with my social life 72.89 2.55 1.85
I feel helpless 23.49 1.87 0.44
Physical activity 78.31 2.84 2.22
Cough interferes with my going out 40.36 1.90 0.77
Cough disturbs me when I eat 65.06 2.44 1.58
Headache 72.28 2.61 1.89
Cough interferes with sport activities 22.89 2.54 0.58
I feel anxious about my health condition 65.66 3.12 2.05
Cough interferes with my sleep 68.67 2.98 2.05
Cough annoys my friends 66.86 2.56 1.71
I avoid going to concerts or the cinema 28.91 1.74 0.51
I wake up during the night 83.13 2.83 2.35
I cannot relax 32.53 1.38 0.45
Spare time 64.45 2.73 1.76
Dyspnoea 59.63 3.02 1.80
Cough annoys my partner 62.65 2.83 1.77
Heartburn 48.79 3.19 1.56
Difficulties in concentrating 59.63 2.90 1.73
I am worried that there is no

effective treatment for cough
17.46 2.54 0.44

Sexual activities 57.22 2.68 1.53
Difficulties in falling asleep 63.25 2.44 1.54
I cannot participate in the activities
I enjoy

44.57 2.18 0.97

Holidays plan 35.54 2.10 0.75
Hoarseness 72.89 2.31 1.68
Cough interferes with homework 39.15 1.89 0.74
I feel in a bad mood 62.65 2.90 1.81
I feel ill 36.74 2.14 0.79
Cough annoys my family 72.89 2.43 1.77
Chest pain 43.97 3.45 1.52
I feel tired during the day because of

my bad nights sleep
63.89 2.61 1.67

I feel low in energy 42.16 1.15 0.48
Dizziness 29.51 3.80 1.12

Boldfaces indicates low important items (overall impact <1.5).
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regarding problems and symptoms (Appendix 1). Items
belonging to each factor are listed in Table 4. As
expected, the correlation between the CCIQ and the
SF-36 were generally low (Table 5), with the exclusion of
the factor �daily life impact� that correlates with three SF-
36 domains (physical functioning, pain, vitality) and with
the Physical Component Score.

Internal consistency. Internal consistency reliability for
the extracted factors exceeded the minimum reliability
standard of 0.50–0.70 recommended for group compar-
ison. In fact, Chronbach’s alpha coefficient shows highly
satisfactory levels of internal consistency for sleep/
concentration (79.98) and relationship (86.98), and
acceptable levels for daily life impact ( 69.04) and mood
(65.41). No substantial damage was caused by removal of
any items.

Table 4. Factors identified using principal components analysis on full data set (n ¼ 95)

Factors

Item 1 2 3 4

Work 0.113 0.259 0.749 )0.006
Physical activities 0.009 0.276 0.524 0.153
Spare time 0.104 )0.003 0.765 0.172
Social life 0.129 )0.004 0.744 0.001
Night sleep 0.730 0.007 0.235 0.007
Do you have difficulties in falling asleep? 0.749 0.005 0.005 0.259
Do you wake up during the night? 0.851 0.148 0.007 0.005
Do you feel tired during the day because of your bad nights sleep? 0.762 0.003 0.009 0.009
Do you have difficulties in concentrating? 0.365 0.295 0.212 0.285
Do you feel nervous? 0.139 0.203 0.109 0.747
Do you feel in a bad mood? 0.233 )0.164 )0.108 0.796
Do you feel anxious about your health conditions? 0.006 0.202 0.217 0.683
Are you afraid of annoying your partner? 0.250 0.836 0.001 0.160
Are you afraid of annoying your family? 0.130 0.937 0.116 )0.001
Are you afraid of annoying your friends? )0.006 0.808 0.157 0.106
Eigen values 4.404 2.058 1.626 1.370

Bold typeface shows the component upon which each item loaded most highly.

Table 5. Correlations between SF-36 domains and Chronic Cough Impact Questionnaire (CCIQ) factors

Sleep/concentration Impact on relationship Impact on daily life Mood

Physical functioning 0.072 )0.048 0.281* )0.055
Role physical 0.122 0.067 0.134 )0.047
Bodily pain 0.141 0.036 0.367* 0.010
General health 0.157 0.191 0.183 0.041
Vitality 0.027 0.044 0.291* 0.061
Social functioning )0.009 )0.002 )0.008 )0.220
Role emotional 0.103 0.117 0.067 )0.113
Mental health 0.124 0.151 0.094 )0.039
Physical component summary 0.147 0.029 0.333* 0.005
Mental component summary 0.074 0.129 0.026 )0.149

*P < 0.01.

Table 3. Validation phase: sample characteristics (n ¼ 95)

n (%)

Gender
Male 42 (44)
Female 53 (56)

Age (years), mean (SD) 53.69 € 11.7
Disease
Asthma 32 (33.68)
GERD 27 (28.42)
PNDS 17 (17.89)
COPD 19 (20)

Smoke
Current smokers 41 (43.16)
Ex-smokers 23 (24.21)
Nonsmokers 31 (32.63)

Duration of cough (months), mean (SD) 25.81 (31.71)

GERD, gastro-oesophageal reflux disease; PSDN, post nasal drip syndrome; COPD,
chronic obstructive pulmonary disease.
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Reliability. All items showed a good test–retest reliabil-
ity. In fact, the Pearson coefficient ranged between 0.67
and 0.88, as shown in Table 6.

Responsiveness. Results of responsiveness to clinical
change of CCIQ, are shown in Table 7. A statistically
significant difference was recorded in 16- of 21-items,
suggesting that the questionnaire is responsive to expec-
ted changes in severity of symptoms.

Discussion

Chronic cough is one of the most frequent reasons for a
doctor consultation and the costs associated to its
diagnosis and treatment are high. Also it may be the
most troublesome and annoying symptom in several
chronic conditions (29). Moreover, in order to achieve a
global description of this symptom, patients� reactions
have to be considered, along with the traditional outcome
measures.

The HRQL is coming to be accepted as one of the
most relevant dimensions to be measured in the assess-
ment of any therapy and health-related intervention.
During the past two decades, the use of HRQL validated
instruments has gained importance in both clinical
research and disease management in respiratory diseases.
The use of specific and generic questionnaires has made it
possible to describe the burden of asthma, lung cancer,
COPD on patients� well-being. Although chronic cough is
a very common symptom, related to a multiplicity of
disorders, few data are now available about its impact on
patients� life. The CQLQ and the LCQ, two chronic
cough-specific questionnaires, developed in an Anglo-
Saxon contest, are not validated in other languages.
Besides the cross-cultural adaptation of these instruments
may result in difficulties, due to some aspects culturaly
related. Moreover, in accordance to our hypotheses,
during the development phase, several aspects are not
encompassed in the CQLQ and LCQ raised (i.e. prob-
lems regarding the impact of chronic cough on sleep
and concentration, preoccupation about the interference
of this symptom with specific relationships) and are
included in our questionnaire.

The purpose of our study was to develop and validate a
questionnaire, specifically designed to assess HRQL in
chronic coughers. The new tool was simple to administer,
taking a few minutes to complete without any assistance.
It was well accepted; patients seemed to be pleased
that an attention in their QoL was a component of
the initial assessment. The CCIQ can also be easily
evaluated by means of software that obtains a score
about the four-dimensions extracted and in addition
reports the critical items (items in which patient reported
the higher score).

Our questionnaire met the standards for validity with
good construct validity, internal consistency, reliability
and responsiveness. The low correlation with SF-36, an
health-status measure, suggests that the CCIQ is able to
identify how chronic cough, independently from its
causes, interferes with patients� life.

Because of its specificity, the CCIQ can be used to
complete the HRQL assessment in patients presenting
chronic cough correlated to different diseases, with the
aim to detect the relative burden of this symptom on
subjective well-being.

The results of our study, based on accepted methodo-
logical standards, have provided evidence that CCIQ is a

Table 6. Reliability of Chronic Cough Impact Questionnaire (CCIQ, n ¼ 25)

Item
Pearson
coefficient

Work 0.83
Physical activities 0.79
Spare time 0.81
Social life 0.77
Night sleep 0.84
Do you have difficulties in falling asleep? 0.82
Do you wake up during the night? 0.88
Do you feel tired during the day because of your bad nights sleep? 0.71
Do you have difficulties in concentrating? 0.87
Do you feel nervous? 0.73
Do you feel in a bad mood? 0.75
Do you feel anxious about your health conditions? 0.70
Are you afraid of annoying your partner? 0.88
Are you afraid of annoying your family? 0.84
Are you afraid of annoying your friends? 0.86
Symptoms
Headache 0.79
Heartburn 0.74
Hoarseness 0.81
Dyspnoea 0.87
Chest pain 0.82
Dizziness 0.71

Table 7. Chronic Cough Impact Questionnaire (CCIQ) items with a significant dif-
ference after treatment

Item P-value

Physical activities 0.01
Social life 0.007
Night sleep 0.001
Do you have difficulties in falling asleep? 0.005
Do you wake up during the night? 0.0001
Do you feel tired during the day because of your bad nights sleep? 0.008
Do you have difficulties in concentrating? 0.01
Do you feel nervous? 0.003
Do you feel in a bad mood? 0.001
Do you feel anxious about your health? 0.002
Are you afraid to annoy your partner? 0.004
Are you afraid to annoy your family? 0.02
Are you afraid to annoy your friends? 0.04
Symptoms
Headache 0.02
Dyspnoea 0.01
Chest pain 0.03
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valid tool to assess the impact of chronic cough on adult
patients. In fact, the new questionnaire presents the
properties required for a confident implementation in
both research and clinical care.
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Appendix 1. Chronic Cough Impact Questionnaire

The questions below are about areas in your life that
might be affected by cough. For each question, check the
answer that best describe how your activities, relation-
ships and feelings are being affected by cough in the past
2 weeks (1 ¼ not at all; 2 ¼ a little; 3 ¼ enough;
4 ¼ much; 5 ¼ very much)

In the past 2 weeks, has your cough interfered with the
following activities?
Work
Physical activities
Spare time
Social life
Night sleep

In the past 2 weeks, how much have you been troubled by
the following symptoms?
Headache
Heartburn
Hoarseness
Dyspnoea
Chest pain
Dizziness

With the following answers we want to investigate
difficulties and problems that are cough-related (during
the past 2 weeks)
Do you have difficulties in falling asleep?
Do you wake up during the night?
Do you feel tired during the day because of your bad
night’s sleep?
Do you have difficulties in concentrating?
Do you feel nervous?
Do you feel in a bad mood?
Do you feel anxious about your health?
Are you afraid of annoying your partner?
Are you afraid of annoying your family?
Are you afraid of annoying your friends?
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