
dition with cough-specific quality-of-life question-
naires  [1, 3]. There are few such questionnaires. 
The Leicester Cough Questionnaire (LCQ), creat-
ed in the UK [7], is the most frequently used qual-
ity of life questionnaire (QOLQ) in Europe [8, 9].

There has been no Polish version of the qual-
ity of life questionnaire designed for patients with 
chronic cough so far. Therefore, the aim of the 
study was to create and validate the Polish version 
of the LCQ.

Chronic cough is a common complaint which 
affects not only the physical, but also the psycho-
logical and social aspects of the patient’s life [1–3]. 
Impairment of quality of life (QOL) due to chron-
ic cough is comparable with that caused by severe 
COPD [4, 5]. The efficacy of chronic cough treat-
ment may sometimes be unsatisfactory [6].

Both the British Thoracic Society and the Eu-
ropean Respiratory Society recommend to assess 
the impact of chronic cough on the patient’s con-
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Abstract
Background. The Leicester Cough Questionnaire (LCQ) is one of the few specific quality-of-life questionnaires 
(QOLQ) dedicated to measuring the impact of chronic cough on patients’ health/condition.
Objectives. The aim of the study was to validate the Polish version of the LCQ.
Material and Methods. The LCQ was translated forward and backward. The Polish version of the LCQ was tested 
on 35 patients suffering from chronic cough (23 women, median age 60 years, non- or ex-smokers, median cough 
duration of 23 weeks). Its validity was tested by comparison to a visual analogue scale (VAS) of cough intensity and 
other health questionnaires (hospital anxiety and depression scale – HADS, Euro-Quality of Life Questionnaire 
– EQ5D, St. George’s Respiratory Questionnaire – SGRQ). The internal reliability of the Polish version of the LCQ 
was determined using the Cronbach alpha coefficient and its repeatability by the intraclass consistency coefficient.
Results. The translation of the LCQ into Polish was accepted by the author of the original LCQ. The Cronbach’s 
alpha coefficient for total LCQ was 0.89, and reached 0.82, 0.86 and 0.78 for the physical, psychological and social 
domain, respectively. There were significant negative correlations between cough severity measured by VAS, the 
results of the EQ5D and SGRQ and the Polish version of the LCQ. The intraclass correlation coefficient of the test- 
-retest reliability was significant (0.99).
Conclusions. The Polish version of the LCQ has been validated and is a  reliable tool to measure the impact of 
chronic cough on quality of life of patients with chronic cough (Adv Clin Exp Med 2016, 25, 4, 649–653).
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Material and Methods
The LCQ consists of 19 questions and is divid-

ed into 3 domains: physical (8 questions), psycho-
logical (7 questions) and social (4 questions). Each 
answer is scored on a 1–7 Likert scale and each do-
main is scored separately as an average of all ques-
tions. The  total score is the sum of the three do-
main score, thus the range of the total score is 3 to 
21 points [7].

Initially, a  conceptual framework was devel-
oped for each item. Then the LCQ was translated 
into Polish by a physician who speaks English flu-
ently (MD) and then backwards into English by 
another bilingual physician (MMW). No signif-
icant differences between the forward and back-
ward translation were observed. The  backward 
translation was approved by the author of the 
original version (Surinder  S. Birring). The  com-
prehension and simplicity of the Polish version of 
the LCQ was tested on a group of 20 healthy vol-
unteers (median age 34 years, range 22–54 years, 
14 women).

Then the Polish version of the LCQ was test-
ed on 35  patients (median age 60  years, range 
22–74 years, 23  women) suffering from chronic  
(lasting >  8  weeks) cough, who were recruit-
ed from an adult respiratory out patient clin-
ic. None of the patients was a  current smoker. 
Median duration of cough was 23  weeks (range 
10 weeks–18 months).

The protocol was approved by the Institutional 
Review Board of the Medical University of Warsaw 
and all patients signed an informed consent form.

The  results of the LCQ were compared with 
a visual analogue scale (VAS) measuring cough in-
tensity and with three questionnaires measuring the 
impact of complaints on quality of life. These were:

–  Euro-Quality of Life Questionnaire (EQ5D),
–  St. George’s Respiratory Questionnaire (SGRQ),
–  Hospital Anxiety and Depression Scale 

(HADS).
The EQ5D questionnaire is a standardized in-

strument dedicated to measuring general health- 
-related quality of life. It consists of two parts: an 

EQ5D descriptive system and an EQ5D visual an-
alogue scale (EQ5D-VAS) [10]. The SGRQ is a re-
spiratory specific tool designed to measure the im-
pact on overall health and daily life in patients with 
obstructive airway diseases [11]. The HADS is an 
instrument used to determine the levels of anxiety 
and depression among patients treated in a hospi-
tal  [12]. The  Polish versions of these three ques-
tionnaires are validated and used in research con-
cerning Polish patients.

Statistical Analysis
The  data is presented as median and ranges. 

P  <  0.05 was considered statistically significant. 
The analysis of the reliability of the Polish version 
LCQ was performed by Cronbach’s alpha coeffi-
cient and its validity was assessed by comparison 
with cough severity and with other questionnaires 
by the Spearman coefficient.

Repeatability was measured by comparing the 
LCQ in 10 randomly chosen patients in an interval 
of 3–6 days. Intraclass correlation coefficient was 
analyzed using MedCalc statistical software pack-
age (MedCalc Software Ostend, Belgium).

Responsiveness was determined by compar-
ing the LCQ before and after treatment in all pa-
tients who declared an attenuation of cough inten-
sity measured by a decrease in VAS of at least 50% 
of the initial VAS result. Thus it was measured in 
10 subjects. The improvement score was defined as 
the difference between the LCQ score before and 
after 3–6 months of cough management.

Results
All the LCQ items were a straight translation 

of the original version. In  the control group, the 
Polish version of the LCQ was found comprehen-
sible and easy to answer. The median time neces-
sary to answer all the questions was 3 min (range 
2–5 min).

The detailed results of the Polish LCQ version 
are shown in Table 1. The Cronbach’s alpha coef-

Table 1. Results of the Polish version of the LCQ

Median Min Max Mean SD

LCQ total 13.4 6.6 20.6 13.9 3.7

LCQ physical   4.5 2.5   6.7   4.5 1.2

LCQ psychological   5.0 2.0   7.0   4.7 1.4

LCQ social   4.25 2.0   7.0   4.6 1.5

LCQ – Leicester Cough Questionnaire.
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ficient for the LCQ as a  whole was 0.89, and for 
the physical, psychological and social domain, it 
achieved 0.82, 0.86 and 0.78, respectively. The cor-
relations of total and all domains of the LCQ were 
significant and high (results are shown in Table 2).

The reliability of the Polish version of the LCQ 
was measured by comparing the result of the to-
tal LCQ score and all the three domains separate-
ly with cough severity measured by VAS and other 
QOLQs. There were significant negative correla-
tions between cough severity measured by VAS and 
the Polish LCQ version. Significant negative corre-

lations were also noted between LCQ, EQ5D and 
SGRQ. Correlations between LCQ (both total or for 
the individual domains) and HADS were non-sig-
nificant. These results are shown in Table 3.

The  repeatability of LCQ was measured by 
the intraclass correlation coefficient for all the do-
mains and total LCQ –  the results are shown in 
Table 4.

Responsiveness was tested by the improve-
ment score, which was 2.95 for the LCQ as a whole 
and 1.31, 0.91 and 1.5 for the physical, psychologi-
cal and social domains, respectively.

Table 2. The correlation of total LCQ and each LCQ domain

LCQ physical LCQ psychological LCQ social

LCQ total r = 0.87
p = 0.000000

r = 0.90
p = 0.000000

r = 0.92
p = 0.000000

LCQ physical r = 0.64
p = 0.00004

r = 0.76
p = 0.00000

LCQ psychological r = 0.64
p = 0.00004

r = 0.78
p = 0.00000

LCQ social r = 0.76
p = 0.00000

r = 0.78
p = 0.00000

r – Spearman’s coefficient; LCQ – Leicester Cough Questionnaire.

Table 3. Concurrent validity of the Polish version of LCQ

VAS EQ5D VAS EQ5D HADS SGRQ

LCQ total r = –0.39
p = 0.02

r = 0.51
p = 0.003

r = –0.59
p = 0.0001

ns. r = –0.49
p = 0.002

LCQ physical r = –0.37
p = 0.03

r = 0.52
p = 0.002

r = –0.61
p = 0.0001

ns. r = –0.68
p = 0.000008

LCQ psychological ns. ns. r = –0.40
p = 0.02

ns. ns.

LCQ social r = –0.37
p = 0.03

r = 0.58
p = 0.0006

r = –0.59
p = 0.0002

ns. r = 0.49
p = 0.002

r – Spearman’s coefficient; ns. – non significant; LCQ – Leicester Cough Questionnaire; VAS – cough intensity visual 
analogue scale; EQ5D – Euro-Quality of Life Questionnaire; EQ5D VAS – visual-analogue scale in EQ5D questionnaire; 
HADS – hospital anxiety and depression scale; SGRQ – St. George’s Respiratory Questionnaire.

Table 4. Results of test-retest reliability analysis

Intraclass correlation coefficient 95% CI

LCQ total 0.99 0.97–0.99

LCQ physical 0.98 0.92–0.99

LCQ psychological 0.94 0.78–0.98

LCQ social 0.99 0.96–0.99

LCQ – Leicester Cough Questionnaire.
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Discussion
Our results confirmed that the Polish version of 

LCQ is a valid and reliable tool to monitor the influ-
ence of chronic cough on QOL. Its reliability, mea-
sured by internal consistency using the Cronbach’s 
alpha coefficient, was similar to the original ver-
sion of the LCQ and its other translations (Table 5)  
[7, 13, 14]. The validity of the Polish LCQ was test-
ed by comparing it to other health-related ques-
tionnaires. There were significant correlations of 
the Polish version of LCQ with SGRQ, EQ-5D and 
VAS. On the other hand, we did not find any cor-
relation with the HADS, despite the fact that such 
a  correlation was documented for the Dutch ver-
sion of the LCQ [13]. The repeatability, measured 
by intraclass consistency coefficient, was signifi-
cant (0.99). The intraclass coefficient in the original 
LCQ was 0.96. The responsiveness was comparable 
to other validated LCQ versions [7, 13, 14].

Measurement of cough severity is difficult, 
as it is a subjective ailment which depends on the 
cough intensity, the patients’ perception of cough 
severity and the impact of the cough on quality of 
life [8, 15]. Cough intensity may be objectively mea-
sured by cough frequency monitors, while cough 
severity may be measured by using tools such as 
VAS, descriptive scores and diaries or cough spe-
cific QOLQs [2, 8, 9, 16]. The results of subjective 
cough questionnaires only moderately correspond 

to the results of objective methods such as cough 
monitoring techniques [17]. Subjective and objec-
tive methods may rather complement than substi-
tute each other. The ERS guidelines suggest using 
cough specific QOLQs in the assessment of chron-
ic cough and in clinical trials [2].

There are three cough specific QOLQs which 
have been validated so far: Leicester Cough Ques-
tionnaire (validated in English), Cough Quali-
ty of Life Questionnaire (in English) and Chronic 
Cough Impact Questionnaire (in Italian) [7, 18, 19]. 
The  LCQ is the shortest and consists of 19 items. 
The  minimal important difference (MID) for the 
original LCQ is 1.3  [20]. It  has been validated in 
Dutch, Portuguese, Korean and Chinese [13, 14, 21, 
22]. Moreover, the validity of LCQ was also proved 
in patients with bronchiectasis or COPD  [23, 24]. 
There has been no cough-specific QOLQ in Polish 
so far. Our results show that the Polish version of 
the LCQ may be used to assess the impact of chronic 
cough on QOL. This makes possible its application 
in Polish patients and not only widens the oppor-
tunities for research in chronic cough but may also 
improve the assessment of treatment efficacy in pa-
tients with this relatively common ailment.

The Polish version of the LCQ is a comprehen-
sive and reliable method to assess QOL in patients 
with chronic cough. It corresponds well with QOL 
measured by both general and respiratory disease- 
-specific quality of life questionnaires.

Table 5. Comparison of internal reliability of different versions of LCQ

Cronbach’s alpha coefficient

English LCQ Dutch version Korean version Polish version

LCQ total 0.92 0.93 0.91 0.89

LCQ physical 0.79 0.77 0.84 0.82

LCQ psychological 0.89 0.84 0.86 0.86

LCQ social 0.85 0.83 0.87 0.78

LCQ – Leicester Cough Questionnaire.
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