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Validation of a Spanish version
of the Leicester Cough Questionnaire
in non-cystic fibrosis bronchiectasis
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Abstract
The Leicester Cough Questionnaire (LCQ) has been validated in non-cystic fibrosis bronchiectasis
(NCFBC). The present study aimed to create and validate a Spanish version of the LCQ (LCQ-Sp) in
NCFBC. The LCQ-Sp was developed following a standardized protocol. For reliability, we assessed
internal consistency and the change in score over a 15-day period in stable state. For responsiveness, we
assessed the change in scores between visit 1 and the first exacerbation. For validity, we evaluated
convergent validity through correlation with the Saint George’s Respiratory Questionnaire (SGRQ) and
discriminant validity. Two hundred fifty-nine patients (118 mild bronchiectasis, 90 moderate bronchiectasis
and 47 severe bronchiectasis) were included. Internal consistency was high for the total scoring and good for
the different domains (Cronbach’s a: 0.86–0.91). The test–retest reliability shows an intraclass correlation
coefficient of 0.87 for the total score. The mean LCQ-Sp score at visit 1 decreased at the beginning of an
exacerbation (15.13 + 4.06 vs. 12.24 + 4.64; p < 0.001). The correlation between LCQ-Sp and SGRQ
scores was �0.66 (p < 0.01). The differences in the LCQ-Sp total score between the different groups of
severity were significant (p < 0.001). The LCQ-Sp discriminates disease severity, is responsive to change
when faced with exacerbations and is reliable for use in bronchiectasis.
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Introduction

Patients with bronchiectasis suffer from cough, daily

expectoration and exacerbations. The main objectives

of treatment are clinical improvement and to halt the

pulmonary damage progression.1 Pulmonary damage

may be measured through high-resolution computed

tomography (HRCT) and pulmonary function tests.

However, unlike patients with cystic fibrosis (CF),

these explorations, especially the pulmonary function

test, are insufficiently sensitive to monitor the

changes.2 Clinical monitoring could reveal minor

changes but its measurement is more subjective.

Health-Related Quality of Life (HRQoL) Question-

naires allow the impact of disease or of certain symp-

toms to be measured, and these are being used ever

more frequently in research.

Two English HRQoL Questionnaires initially

designed for other diseases – the St. George’s Respi-

ratory Questionnaire (SGRQ)3,4 and the Leicester

Cough Questionnaire (LCQ)5,6 – have been validated

in non-CF bronchiectasis (NCFBC).4,6,7 The SGRQ

was designed for chronic obstructive pulmonary dis-

ease (COPD) and the LCQ5 for chronic cough. Other

cough questionnaires have been designed but valida-

tion has not been performed in bronchiectasis.8–10

Given that coughing is one of the most frequent

symptoms of patients with bronchiectasis11and that

the LCQ6 is included as a variable in the studies of

these patients,2,12–16 and, furthermore, that no Spanish

version of the LCQ (LCQ-Sp) has previously been

available, the objectives of this study were to create

a LCQ-Sp17,18 and to validate it in patients with

NCFBC.

Methods

Adaptation into Spanish of the LCQ

After obtaining the permission of the authors of the

LCQ, we followed a standardized protocol for the

Spanish adaptation (translation and back translation

by bilingual speakers in consultation with a profes-

sional committee and a lay panel18,19). A first trans-

lation was produced by a bilingual speaker whose

mother tongue was Spanish. This translation was

reviewed by a committee of professionals composed

of two pneumologists and a respiratory physiothera-

pist, who rated the equivalence between this first for-

ward translation and the original version. After

changing three terms to ones that seemed to give

greater equivalence to the English original, the new

version was back translated by a bilingual speaker

whose mother tongue was English for comparison.

A harmonization meeting was convened to reconcile

differences between the original LCQ and the trans-

lated Spanish version. No further changes were made.

A panel of six patients with NCFBC were asked to

respond to the questionnaire and give their opinion

regarding possible difficulties in understanding the

questions and answers. These discussions led to the

structure of question number 2 being improved and to

one adjective being changed for a near synonym that

was considered more appropriate.

The third version resulting from the completion of

these tasks was pilot tested with 20 NCFBC patients

(12 females, mean age 63.75 + 12.31 years). This

third version proved to be understandable and easy

to complete and so was adopted as the final version.

Study design and participants

A prospective, longitudinal multicentre study to vali-

date the (LCQ-Sp) in bronchiectasis was performed.

Consecutive adult patients with bronchiectasis diag-

nosed by clinical and HRCT, in stable phase (defined

as no exacerbation1 in the previous month), attending

the bronchiectasis clinics of six hospitals between

April 2011 and April 2012, were invited to participate

in the study. Patients were required to have had an

HRCT in the previous 5 years.

Exclusion criteria: CF, current smokers, COPD

patients with a predicted forced expiratory volume

in 1 s (FEV1) of <60%, patients with asthma, patients

with previous pulmonary resection or unable to

respond to the questionnaire or who had suffered an

exacerbation in the previous month.1

The study was approved by the Ethical Committee

of the Dr. Trueta Hospital (registration number

2011053). All patients gave their written informed

consent before inclusion.

Study protocol

In order to validate the LCQ-Sp, an analysis of its

feasibility, reliability, validity and responsiveness

was undertaken.20 All patients were invited to fill in

the LCQ-Sp, the SGRQ and the modified Medical

Research Council (mMRC) dyspnoea scale21(visit 1).

The variables recorded were sputum colour,22 sputum

volume in the previous 24 h and number of exacerba-

tions and admissions in the previous 6 months. If the

patient continued in stable phase at 15 days and there

had been no modification to their treatment, they were
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asked to fill in the LCQ-Sp again (visit 2) to analyse

the reliability. The rest of the demographic variables,

aetiology, microbiological data, respiratory function

(the last obtained in the stable phase during the pre-

vious 18 months) and HRCT studies were obtained

from the investigators’ databases. To predict the

severity of bronchiectasis, two validated severity

scales in NCFBC – the FACED score23 and the

Bronchiectasis Severity Index (BSI)24 – were used.

A categorization of the patients using variables that

were thought likely to be related with the cough was

performed to complete the validity analysis.

Patients were also asked to fill in the LCQ-Sp again

in the case that they presented an exacerbation1 in the

following 6 months (visit 3) to analyse responsiveness.

Questionnaires

The LCQ5 is a 19-item questionnaire that measures

the impact of coughing on the quality of life in the

2 weeks prior to completion in three domains: phys-

ical (8 items), psychological (7 items) and social

(4 items). The total severity score ranges 3–21, with

a lower score indicating greater impairment of health

status due to cough. The minimal clinically important

difference (MCID) for the total LCQ score is 1.3.25

The SGRQ3 consisted of 50 items grouped in three

domains: symptoms (8 items), activity (16 items) and

impacts (26 items). The total score ranges 0–100 with

zero indicating no impairment to quality of life. The

MCID is 4.26

The mMRC21 dyspnoea scale is a questionnaire

that consists of five statements about perceived

breathlessness.

Statistics

The sample size of internal consistency for the Cron-

bach’s a was calculated using Bonnett’s Formula.27

Expecting a Cronbach’s a of 0.80 for the LCQ-Sp and

setting a required level of 0.70 in a two-sided test at

a ¼ 0.05, power of 0.80 and assuming a 20% of

missing data rate, a sample size of 216 subjects would

be required. This sample size is valid for the global

questionnaire (k ¼ 19 items, n ¼ 171) and also for the

three domains (physical: k ¼ 8 items, n ¼ 186; psy-

chological: k ¼ 7 items, n ¼ 190 and social: k ¼ 4

items; n ¼ 216).

Feasibility was analysed calculating the percentage

of patients without a response for the total score and

for each domain of the LCQ-Sp in visit 1. The per-

centage of patients obtaining the lowest possible score

(floor effect) and highest possible score (ceiling

effect) was analysed.

For the assessment of reliability,28 internal consis-

tency was estimated for the total number of items

and for each of the domains at visit 1 using Cron-

bach’s a. Test–retest reliability to analyse changes

in the LCQ-Sp score between visits 1 and 2 was esti-

mated through the intraclass correlation coefficient

(ICC) using a two-way mixed effects model and type

consistency.29 The commonly accepted minimal stan-

dard for reliability coefficients is 0.70.20 A graphical

analysis was also performed using the Bland and Alt-

man method.30 The effect size using Cohen’s criteria

has been calculated.31

The construct validity was analysed using conver-

gent validity and discriminant validity. For conver-

gent validity, correlation of LCQ-Sp and SGRQ at

visit 1 was analysed by Spearman’s rank correlation.

Discriminant validity was analysed comparing the

means of LCQ-Sp with the FACED score23 and BSI24

using analysis of variance (ANOVA). Relative mea-

surement precision (RMP) of LCQ-Sp for detecting

group differences was calculated by computing the

ratio of pairwise F statistics (F-FACED divided by

F-LCQ-Sp and F-BSI divided by F-LCQ-Sp). This

ratio indicates, as a proportion, how much more (or

less) precise are FACED and BSI compared with the

LCQ-Sp at detecting group differences.32 Further-

more, to complete the validity analyses, known-

groups validity approach was performed to compare

means of LCQ-Sp across groups with different cough

severity by using one-way ANOVA with Bonferroni

test for post hoc comparisons. In order to define the

grade of severity of cough, a score from 0 to 2 was

assigned to previously selected variables that were

thought likely to be related with the cough: sputum

volume (0: �10 mL; 1: 11–29 mL; 2: �30 mL), spu-

tum colour (0: mucous; 1: mucopurulent; 2: purulent),

chronic bronchial colonisation1 (0: no evidence; 1: by

microorganisms other than Pseudomonas aeruginosa;

2: by P. aeruginosa), predicted FEV1% (0: �70%;

1: 69–31%; 2: �30%), mMRC dyspnoea scale (0: 0;

1: 1–2; 2: 3–4) and the number of lobes affected (the

lingula was counted as separate lobe; 0: 1 lobe; 1:

2–3; 2: >3). Variables showing significant differences

in LCQ-Sp using ANOVA were used to establish

groups of cough severity of equal dimensions (mild,

moderate and severe).

For responsiveness, the mean change in total score

between visit 1 and the beginning of the first exacer-

bation was compared using the paired Student’s t-test.

130 Chronic Respiratory Disease 13(2)



A two-tailed p value of <0.05 was statistically sig-

nificant. Statistical analysis was performed using

SPSS for Windows version 22.0 (IBM Corp.,

Armonk, New York, USA) and Stata/IC 13.1 (Stata-

Corp. 2013, Stata Statistical Software: Release 13,

StataCorp LP, College Station, Texas, USA).

Results

Feasibility

A total of 259 patients were included in the study and

responded to the LCQ-Sp during visit 1 (Table 1). The

response rate of these patients was 100% both for the

total score and the three domains. No floor or ceiling

effect was observed (Table 2).

Reliability

The internal consistency of the LCQ-Sp of the 259

patients at visit 1 was high for the total score and good

for the different domains, with Cronbach’s a values

ranging 0.86–0.91 (Table 2).

The test–retest reliability was calculated with the

scores of the LCQ-Sp of the 199 patients who filled in

the questionnaire again at 15 days (Figure 1) with an

ICC that indicates excellent stability for the total

score and for the three domains, with ICC values

ranging 0.79–0.87. Using Cohen’s criteria, a small

size for difference in means has been obtained for the

total score and each domain (Table 2). A Bland–Alt-

man plot of the difference between repeat total scores

for the LCQ-Sp is shown in Figure 2.

Table 1. Baseline characteristics of recruited patients.a

All patients Mild Moderate Severe

n 259 118 (46) 90 (35) 47 (18)
Females 154 (59) 72 (61) 51 (56) 28 (59)
Age (years) 58.37 + 18.10 55.91 + 17.74 58.71 + 19.53 63.89 + 14.73
Ex-smokers 78 (30) 33 (28) 34 (37) 10 (21)

Aetiology
Post-infective 94 (36.3) 42 (35.6) 34 (37.7) 19 (40.4)
Idiopathic 78 (30.4) 34 (28.8) 26 (28.9) 18 (38.3)
Ciliary dyskinesia 26 (10.1) 12 (10.2) 6 (6.7) 1 (2.1)
Immune defect 21 (7.8) 10 (8.4) 7 (7.8) 3 (6.4)
Connective pathologies 7 (2.7) 2 (1.7) 3 (3.3) 1 (2.1)
Aspiration or GE reflux 2 (0.8) 0 0 2 (4.3)
Other 31 (11.7) 18 (15.3) 14 (15.4) 3 (6.3)

BMI (kg/m2) 25.45 + 5.21 24.78 + 4.6 25.80 + 6.05 26.48 + 5.02
Exacerbations in the preceding 6 months 0.83 + 0.98 0.69 + 0.86 0.82 + 1.07 1.23 + 1
Hospitalizations in the preceding 6 months 0.12 + 0.38 0.07 + 0.25 0.08 + 0.3 0.36 + 0.6
24 h Sputum volume (mL) 22.35 + 25.69 8.08 + 10.92 22.55 + 17.62 57.34 + 31.55

Sputum colour
No expectoration 41 (16) 35 (29.7) 6 (6.7) 0
Mucous 77 (30) 56 (47.5) 20 (22.2) 0
Mucopurulent 97 (37.7) 24 (20.3) 50 (55.6) 22 (46.8)
Purulent 42 (16.3) 3 (2.5) 14 (15.6) 25 (53.2)

Chronic colonization
None 98 (38) 71 (60.2) 23 (25.6) 2 (4.3)
Other than Pseudomonas 88 (34.1) 38 (32.2) 38 (42.2) 12 (25.5)
Pseudomonas aeruginosa 72 (27.9) 9 (7.6) 29 (32.2) 33 (70.2)

FEV1 % predicted 65.9 + 22.1 76.6 + 18.2 61.8 + 22.1 47.1 + 15.3
FVC % predicted 74.5 + 18.7 82.3 + 15.5 71.4 + 19.1 61.1 + 16.4
mMRC dyspnoea score 1 + 0.96 0.54 + 0.64 1.16 + 0.96 1.85 + 0.99
Number of affected lobes 3 + 1.49 2.8 + 1.5 2.9 + 1.3 3.5 + 1.5

FEV1: forced expiratory volume in 1 s; FVC: forced vital capacity; GE: gastroesophageal; mMRC: modified Medical Research Council;
BMI: body mass index.
aData are presented as mean + SD or n (%), unless otherwise stated.
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Validity

In the analysis of convergent validity, the LCQ-Sp

had a significant moderate inverse correlation with

the SGRQ at visit 1 for the total score and for the

three domains, with scores ranging from �0.59 to

�0.67 (Table 3).

For the analysis of the discriminant validity, we

selected the 255 patients for whom we had all of the

data of the chosen variables (Figure 1). Significant

differences for the FACED score between mild and

severe bronchiectasis (p ¼ 0.001) and significant dif-

ferences for the BSI between mild and moderate (p ¼
0.001) and mild and severe bronchiectasis (p < 0.001)

were observed (Table 4). RMP analysis shows that the

FACED and the BSI are 21.70% and 29.34% as pre-

cise, respectively, as the LCQ-Sp in detecting three-

group differences.

In the preliminary analysis of the chosen variables,

it was observed that all variables except the extent of

Table 2. Feasibility and reliability of the LCQ-Sp.

Domain
Items
(N)

No response
(%) Mean + SD

Floor
(%)

Ceiling
(%) Cronbach’s a ICC (95% CI) Effect size

Physical 8 0 4.96 + 1.37 1.50 (0.8) 7 (4.2) 0.870 0.87 (0.84–0.90) �0.08365
Psychological 7 0 4.99 + 1.50 1.42 (0.4) 7 (9.7) 0.874 0.82 (0.77–0.86) �0.00996
Social 4 0 5.34 + 1.49 1 (0.4) 7 (18.5) 0.860 0.79 (0.73–0.84) 0.000604
Total 19 0 15.26 + 4.07 5.67 (0.4) 21 (3.1) 0.911 0.84 (0.79–0.87) �0.04416

SD: standard deviation, ICC: intraclass correlation coefficient; LCQ: Leicester Cough Questionnaire; LCQ-Sp: Spanish version of the LCQ.

Visit 1 (LCQ-Sp, SGRQ, mMRC) (n = 259)

Analyses of:
• Feasibility
• Reliability (internal consistency)
• Convergent Validity

Analysis of discriminant validity n = 255

Visit 2 (LCQ-Sp in stable state at 15 days) (n = 199)

Analysis of reliability (test–retest)

Visit 3 (LCQ-Sp in exacerbation) (n = 95)

Analysis of responsiveness

Excluded (n = 56) (do not fill in LCQ-Sp at 15 days)

Excluded (n = 104) (no exacerbation or not fill in LCQ-Sp
at the first exacerbation)

Excluded (n = 4) (insufficient data)

Figure 1. Flow chart of the study. LCQ-Sp: Spanish version of the Leicester Cough Questionnaire; SGRQ: Saint Georges
Respiratory Questionnaire; mMRC: modified Medical Research Council dyspnoea scale.
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bronchiectasis were significantly associated with the

LCQ-Sp, and so this variable was excluded from the

categorization of cough severity. On dividing the pos-

sible range of values of the total score of the variables

into three groups of equal dimensions, mild cough

was defined as a score of �3, moderate as 4–6 and

severe as �7. With this categorization, 118 patients

were classified as having mild cough with an LCQ-Sp

total score of 17.13 + 3.36, 90 patients as having

moderate cough with an LCQ-Sp total score of

14.68 + 3.78 and 47 patients as having severe cough

with an LCQ-Sp total score of 11.81 + 3.73. The

differences in the mean of the LCQ-Sp total score

between the three groups (mild vs. moderate; mild

vs. severe and moderate vs. severe; p < 0.001) were

significant and greater than the previously established

MCID for the LCQ (>1.3) (Table 4).

Responsiveness

The mean total score at visit 1 decreased in the 96

patients that filled in the questionnaire at the begin-

ning of the first exacerbation (15.13 + 4.06 vs.

12.24 + 4.64, respectively; p < 0.001). The magni-

tude of the difference was higher than the MCID of

1.3. The mean score of the individual domains

also decreased significantly (physical 4.82 + 1.44

vs. 3.89 + 1.49; psychological 4.97 + 1.45 vs.

4.09 + 1.64 and social 5.32 + 1.47 vs. 4.24 +
1.71; p < 0.001).

Discussion

We have created a LCQ-Sp and have validated it in

adult NCFBC patients in a multicentre study. This

version is shown to be able to discriminate disease

severity, responsive to change and reliable for use in

NCFBC.

The analysis of feasibility shows that all of the

patients completed all of the answers, suggesting that

patients do not find it difficult to respond to. The

absence of a floor or ceiling effect indicates that the

results of the questionnaire were not affected by

extreme values.

With regard to reliability, good internal consis-

tency for all of the domains as well as for the total

score were obtained, with a high Cronbach’s a, a good

repeatability, a high ICC and a low effect size. These

results are similar to those obtained in the original

version of the questionnaire.5 With regard to Murray,6

in patients with bronchiectasis, no data were available

regarding internal consistency and the repeatability

was analysed 6 months after the completion of the

initial questionnaire in patients in stable phase whose

treatment had not been modified.

In the case of the validity, as with the two previous

studies,5,6 it was observed that the LCQ-Sp total score

had a significant negative correlation with the total

SGRQ score. In the three studies, the correlation was

only moderate, probably because the LCQ and the

SGRQ are providing information on different aspects

of the impact of bronchiectasis on the HRQoL.5,6 With

regard to the analysis of discriminant validity, we have

used two classifications on the severity of bronchiec-

tasis – the FACED score23 and the BSI24 – which clas-

sify severity according to its prognosis and have

recently been published. The analysis proves the

capacity of the LCQ-Sp to discriminate disease sever-

ity. Before having these classifications available to us,

we had categorized patients into mild, moderate and
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Figure 2. Bland–Altman plot of LCQ-Sp total score
repeated over 15 days in 199 patients with stable bronch-
iectasis. —: Mean difference between the two scores
(�0.10); - - - - - -: 95% limits of agreement (�4.8 to 4.6).
LCQ: Leicester Cough Questionnaire; LCQ-Sp: Spanish
version of the LCQ.

Table 3. Correlation of the LCQ-Sp with the SGRQ at
visit 1, convergent validity.

SGRQ

LCQ-Sp Symptoms Activity Impacts Total

Physical �0.55a �0.54a �0.65a �0.67a

Psychological �0.46a �0.45a �0.64a �0.59a

Social �0.52a �0.53 �0.66a �0.65a

Total �0.52a �0.53a �0.68a �0.66a

LCQ: Leicester Cough Questionnaire; LCQ-Sp: Spanish version
of the LCQ; SGRQ: Saint George’s Respiratory Questionnaire.
aSignificant Spearman correlation: p < 0.01 (bilateral).
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severe cough using variables that we considered could

be related to the severity of the cough. Therefore, in

addition to the criteria of Murray et al.6 (sputum col-

our, chronic colonization and extension in HRCT), we

also considered sputum volume, FEV1 and dyspnoea.

The extension of bronchiectasis was initially consid-

ered but finally excluded when we failed to find an

association of this with the LCQ-Sp. The analysis

showed that with this categorization the questionnaire

was able to identify different cough severities.

It has been shown that the LCQ is responsive to

change after treatment. Birring et al.5 tested the instru-

ment before the performance of different treatments to

improve cough and at 2 months of the interventions in

nine patients with an effect size for change in the total

LCQ score of 1.68. Murray et al.6 tested the question-

naire in 32 patients with bronchiectasis with an exacer-

bation prior to treatment and 1 week following its

completion, showing a significant improvement in both

the individual domain and total scores between the start

and end of treatment with a median improvement in the

total score of 4.6 (3.2–7.2). Unlike earlier studies, we

analysed responsiveness at the beginning of an exacer-

bation and a significant worsening was detected across

all domains and in the total score. This suggests that the

LCQ can also detect changes in health status as a result

of an exacerbation and might be a useful outcome

measure in assessing such changes. The utility of this

questionnaire in monitoring changes has been shown in

several studies of bronchiectasis, in which it has been

used to detect changes in cough status resulting from

different interventions.2,12–16 Two of these studies have

even taken the LCQ as the primary end point.12,16

The LCQ has been also validated in other

languages in chronic cough33–35 and in COPD.36,37

The results in repeatability and concurrent validity

measured with different questionnaires are similar to

our results.33–37 Responsiveness has been studied at 2

or 6 months after improvement or treatment but not at

the beginning of an exacerbation. No data about fea-

sibility, discriminant validity were reported.

Regarding other questionnaires for chronic cough,

only the Cough Quality of Life Questionnaire8 has

been validated and compared with the LCQ in chronic

cough, COPD, asthma and bronchiectasis.38 No sig-

nificant differences in the total scores of the two

questionnaires were observed between groups. How-

ever, differences in the analysis of subdomains with

the CQLQ were observed, suggesting that both ques-

tionnaires can each provide important additional

information concerning the impact of cough.38

In conclusion, the LCQ-Sp is able to discriminate

disease severity, is responsive to change in the event

of exacerbations and is reliable.
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