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ABSTRACT
Background Quality of life (QoL) measures are an
important patient-relevant outcome measure for clinical
studies. Cough is the most common symptom that
results in new medical consultations. Although adult and
parent-proxy cough-specific QoL instruments have been
shown to be a useful cough outcome measure, no
suitable cough-specific QoL measure for children with
chronic cough exists. We report on the statistical
properties of a chronic cough-specific QoL (CC-QoL)
questionnaire for children.
Method 130 children (median age 10 years, IQR
8–12 years; 65 girls) participated. A preliminary 37-item
version was developed from conversations with children
with chronic cough (>4 weeks). Children also completed
generic QoL questionnaires (Pediatric QoL Inventory 4.0
(PedsQL4.0), Spence Children’s Anxiety Scale (SCAS))
and cough diary scores.
Results The clinical impact method of item reduction
resulted in 16 items that had excellent internal
consistency (Cronbach’s α=0.94) among these items and
also within each domain. Evidence for construct and
criterion validity was established with significant
correlations between CC-QoL subscales with cough
scores, PedsQL and SCAS scores. CC-QoL scores were
sensitive to change following an intervention and
significant differences were noted between those
children coughing and those who had ceased coughing.
Minimum important difference (MID) for overall and
domain CC-QoL ranged from 0.37–1.36 (distribution-
based approach) to 1.11–1.58 (anchor-based approach).
Conclusions Chronic cough significantly impacts the
QoL of children. The CC-QoL is a reliable, valid and
sensitive to change outcome measure that assesses QoL
from the child’s perspective. Pending data from a
confirmatory cohort, a MID for the CC-QoL of 1.1 is
recommended when evaluating health status change.

INTRODUCTION
Patient-related outcomes are considered essential
when evaluating health status and clinical outcomes
following interventions. The most commonly used
patient-related outcome is quality of life (QoL)
which has been increasingly integrated into health-
care and employed in a large number of interven-
tion studies in the last three decades.
Understanding and measuring QoL is important in
realising the burden of disease, in evaluating health-
care interventions, and as an outcome indicator in
epidemiological and interventional studies.1

The large number of QoL measures available
makes choosing an appropriate and relevant instru-
ment difficult. For example, a systematic review
identified almost 100 QoL instruments for children
and adolescents.1 However, QoL is a complex con-
struct and its measurement must include all areas of
life and experience relevant to the individual,
including the impact of illness and treatment.2

Thus, not surprisingly, disease-specific QoL instru-
ments have shown superior specificity and sensitiv-
ity over generic QoL instruments3 4 and this
includes cough-specific QoL instruments for
adults5 6 and parent-proxy cough-specific QoL
instruments for children.7 8

In countries where data is available, cough of
undifferentiated time length is the most common
symptom that results in new medical consulta-
tions.9 In the USA, 29.5 million office-based doctor
visits per year are for cough.9 Over recent decades,
the impact of cough on patients’ QoL has been
appreciated resulting in the development of several
cough-specific QoL instruments for adults with
cough (eg, Leicester Cough Questionnaire5) and
parents of children with cough (eg, parent-proxy
cough-specific QoL (PC-QoL)7 8 10). However,
adult QoL instruments are neither suitable for use
with children nor appropriate for paediatric use.11

Although for adults, there has been an obvious
appreciation that patient-related outcomes are
patient ‘self-reported’ outcomes, this same

Key messages

What is the key question?
▸ To determine the psychometric properties and

the minimum important difference (MID) of the
first child chronic cough-specific quality of life
(CC-QoL) measure in children with chronic
cough.

What is the bottom line?
▸ CC-QoL has convergent and criterion validity, is

sensitive to change and its MID has been
determined; thus it will be clinically useful for
evaluation of interventions.

Why read on?
▸ Chronic cough in children is common yet there

is no validated child self-reported
cough-specific QoL measurement instrument.
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recognition has not been afforded to the paediatric popula-
tion.12 While there may be circumstances when a child is too
young to complete a QoL instrument (eg, cognitively impaired,
ill or fatigued), there is evidence to suggest that children and
adolescents aged 5–18 years can reliably and validly self-report
their QoL when an age-appropriate measurement instrument is
used.13

For children younger than 5–6 years, parent-proxy reporting
is often the practice of choice.1 However, there is ample evi-
dence to suggest that with adult and paediatric populations,
information provided by proxy respondents is not equivalent to
that reported by the patient.14 15 Discrepancies between parent-
proxy and child self-reports have relevance in clinical settings as
they can impact on areas to be addressed in therapy.16 Indeed
the Food and Drug Administration (FDA) notes that “some
treatment effects are known only to the patient”.17 To date,
there is no published validated age-related, self-report, cough-

specific instrument relevant for children older than 6 years and
adolescents who can self-report on their own QoL.

In the absence of an appropriate self-report cough-specific
QoL for children and adolescents, we aimed to develop and val-
idate a child chronic cough-specific QoL (CC-QoL) question-
naire in this study. The CC-QoL is designed to assess the
impact, on older children and adolescents aged 7–17 years old,
of their chronic cough across multiple dimensions of well-being.
We also describe the minimum important difference (MID) of
the CC-QoL.

METHOD
Participants
Children aged 7–17 years and newly referred to the Royal
Children’s Hospital, Brisbane, with chronic cough (>4 weeks)
were eligible to participate. All received treatment as per proto-
cols based on standard recommendations and procedures. 18

Table 1 Impact rank order of the CC-QoL items (items numbered 1–16 included in the final CC-QoL questionnaire)

Item
How often did/were…… Item mean Proportion endorsing Impact

1. You hate your cough PSY 4.72 0.72 3.38
2. Coughing annoy you in past week PSY 4.19 0.77 3.22
3. Your cough make you feel frustrated PSY 3.79 0.69 2.60
4. Your cough disturb others SOC 3.65 0.64 2.35
5. You annoyed by your cough doing activities PSY 3.54 0.60 2.11
6. Your chest or stomach pains bother you PHY 3.33 0.62 2.05
7. Your cough make you feel tired PHY 3.43 0.58 1.98
8. You troubled sleeping at night because of cough PHY 3.37 0.58 1.94
9. Your cough wake you during night PHY 3.25 0.59 1.91
10. You have trouble getting to sleep because of cough PHY 3.36 0.55 1.83
11. Coughing up phlegm annoy you PSY 3.22 0.55 1.78
12. You find it difficult to do things because of cough PHY 3.18 0.55 1.73
13. You feel uncomfortable because of cough PSY 3.28 0.53 1.72
14. Your chest feel bad PHY 3.13 0.54 1.68
15. Your cough annoy others SOC 3.15 0.53 1.66
16. You feel frustrated because you couldn’t keep up with others SOC 3.16 0.51 1.60
17. Cough stop you from doing things you like 2.94 0.49 1.43
18. You feel you couldn’t keep up with others 2.79 0.47 1.31
19. You stop doing things you like because of cough 2.84 0.46 1.30
20. You annoyed by your chest crackles or rattles 2.76 0.43 1.18
21. Your cough embarrass you 2.52 0.37 0.94
22. Your cough make you feel self-conscious 2.57 0.36 0.93
23. Your cough make you feel worried, troubled 2.48 0.37 0.91
24. You have a headache because of cough 2.48 0.36 0.90
25. Your cough make you feel upset 2.43 0.36 0.89
26. You asked to keep quiet or stop coughing because of cough 2.27 0.33 0.74
27. You feel others stared at you because of your cough 2.29 0.31 0.70
28. Your cough make you feel sad 2.18 0.29 0.62
29. You feel different or left out 2.07 0.27 0.57
30. Your treatment for your cough make you feel different or bad 2.06 0.25 0.51
31. Your family have to turn up the TV volume because of cough 1.81 0.22 0.40
32. You told or asked to go away because of cough 1.66 0.19 0.32
33. You hide while coughing so others didn’t see 1.51 0.14 0.22

34. You teased by family and friends because of cough 1.40 0.13 0.18
35. Others shout at you because of cough 1.42 0.10 0.14
36. Someone make fun of you because of cough 1.30 0.06 0.08
37. Someone say they did not want to play with you because of cough 1.24 0.05 0.06

Domain allocation for the final 16 items noted by PHY (Physical), SOC (Social) and PSY (Psychological).
Note: For calculation of impact scores and in line with Juniper,24 item means were reverse scored so that greater numbers reflected greater impact (ie, more negative QoL).
For explanations of ‘Item mean’, ‘Proportion endorsing’ and ‘Impact’, please refer to Statistical analysis.
CC-QoL, chronic cough-specific quality of life.
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Children were excluded from the study based on the presence
of previously diagnosed respiratory diseases (eg, cystic fibrosis),
classical asthma (recurrent wheeze or dyspnoea responsive to
β2-agonist) or other underlying disorders (eg, neurodevelopmen-
tal or congenital heart disease).

Materials
CC-QoL: To obtain relevant items for the CC-QoL, a number
of focus group discussions were held with older children and
adolescents who had a chronic cough or who had recently
sought medical assistance for chronic cough, as was done for
our previous PC-QoL.7 10 Discussions were audio recorded and
verbatim transcripts independently analysed to arrive at a pool
of appropriate items. The resultant draft CC-QoL questionnaire
included 37 items that assessed the level of frequency of feelings
and behaviours related to a child’s cough (see table 1). The
CC-QoL questionnaire was designed to reflect a number of
domains including physical (eg, coughing makes you feel tired),
social (eg, others stared at you) and psychological (eg, feel
upset). Items referred to a ‘past week’ recall and were rated on a
7-point Likert-type scale (1=all the time to 7=none of the
time) with higher scores reflecting fewer concerns (ie, higher
quality of life).

Cough measures: To quantify the severity of the children’s
cough, a Cough Visual Analogue Scale (Cough VAS) and a
Cough Verbal Category Descriptive Scale (VCD)19 were
included. For both measures, increasing scores reflected greater
trouble with, or interference in, their usual activities.

Pediatric QoL Inventory 4.0 (PedsQL):20 Participants com-
pleted the child version of this 23-item generic multidimen-
sional questionnaire. The items load on to four QoL dimensions
—physical (8 items), emotional (5 items), social (5 items) and
school (5 items). Children responded on a 5-point Likert-type
scale (0=never a problem to 4=almost always a problem).
Responses were reverse-scored so that lower scores reflected
more negative functioning and were consistent with the scoring
direction of the CC-QoL.

Spence Children’s Anxiety Scale (SCAS): The SCAS version
for older children21 22 is a 44-item (including 6 filler items),
4-point scale measure of the child’s anxiety relating to six sub-
scales—social phobia, separation anxiety, panic attack/agorapho-
bia, obsessive-compulsive disorder, generalised anxiety and
physical injury fears. The measure has demonstrated good psy-
chometric properties with an internal consistency of 0.92 for
the total scale and a 12-week test-retest reliability of 0.63.22

Procedure
At an initial appointment (Time-1), each child completed the
CC-QoL questionnaire along with the two measures of cough
chronicity—Cough VAS and VCD.19 Additionally, the children
completed the PedsQL20 and SCAS.21 All children received a
treatment intervention in accordance with the Australian paedi-
atric cough guidelines,18 an approach that has recently been
tested in a randomised controlled trial.23 At a follow-up visit
(Time-2), on average 13 weeks post initial visit, children
repeated all the questionnaires at the hospital clinic.

Statistical analysis
We used the clinical impact method as outlined by Juniper24 to
arrive at a reduced set of items. This involves calculating impact
scores that represent the product of an item mean
(‘Importance’) and the proportion of respondents endorsing
that item (‘Frequency’). Items were then ranked according to
these impact scores. Following Juniper24 where higher scores

reflected greater impact on QoL, our CC-QoL items were
reverse scored for these calculations only. That is, higher
numbers indicated greater difficulties with well-being. The cri-
teria for inclusion of an item in the final CC-QoL questionnaire
was endorsement of the impact of that item by ≥50% of partici-
pants along with a natural break in rank-ordered impact scores.

Non-parametric analyses are reported as the data were not
normally distributed. Descriptive data are presented as medians
and IQR; Mann-Whitney U test was used for unpaired compari-
sons and Wilcoxon test for paired comparisons; Spearman’s cor-
relation (rs) was used to determine relationships between
variables. Cronbach’s α was used to assess the internal consist-
ency of the items. Scores on α can vary between 0 and 1 with
high values (generally >0.8) indicating that the items contribute
to an underlying construct. Test-retest reliability was assessed
with intraclass correlation coefficient (ICC). Data were analysed
using SPSS software V.21.

Two methods were adopted for MID calculations (see online
supplement file): (A) a distribution method based on criteria
that link important differences to a statistical parameter and
include effect size (ES),25 SEM26 and a half SD,27 as minimally
important difference estimates; and (B) an anchor-based
approach28 where changes in QoL were examined against
changes in an external but meaningful anchor, cough severity,
using VCD. A positive QoL change score (ie, higher scores at
Time-2 than at Time-1) represented an improved QoL. The
anchor change scores were derived from the differences in
ratings of VCD at the two time points with classification schema
based on previous research28 29 and seen as a change of visible
difference. We previously classified using anchor values.30

RESULTS
One hundred and thirty children (median age 10 years, IQR 8–
12 years; 65 girls) participated in this study. Protracted bacteria
bronchitis was diagnosed in 42 children (32.3%), asthma in 19
(14.6%) and tracheomalacia in 15 (11.5%). Preliminary analyses
were conducted to ensure that the children with protracted bac-
teria bronchitis did not differ from other participants. No sig-
nificant differences in age or in the PedsQL scores at Time-1 or
Time-2 were evident so the data across the differing respiratory
conditions could thus be reliably combined.

Item reduction
Table 1 presents the rank ordering of the 37 QoL items accord-
ing to the strength of their impact. With an inclusion criteria set
at ≥50% endorsement of an item together with a natural break
in impact rating, the 16 highest impact scores were selected.
Based on table 1 data, this reduced CC-QoL scale was internally
consistent, α=0.94, with a median score of 4.63 (IQR 3.5–
5.56). Interitem correlations ranged from rs=0.11 to rs=0.83
(mean=0.51). This internal consistency was replicated at
13 weeks with α=0.97, median score of 6.75 (IQR 5.81–7) and
interitem correlations ranging from rs=0.23 to rs=0.87
(mean=0.65). Further, the 13-week test-retest reliability was
moderate, ICC=0.40. Age was not significantly related to
CC-QoL total scores either at Time-1, rs=−0.10, p=0.347 or at
Time-2, rs=0.21, p=0.076.

Domains
Based on the WHO definition of health, the 16 items of the
CC-QoL questionnaire were allocated into Physical (physical
manifestation or physical consequence of cough), Social
(outcome or consequence in the social domain or a response of
others to the cough) and Psychological (feeling, reaction or
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emotional response related to the cough) domains, as previously
done.10 Seven items were allocated to the Physical domain;
three to the Social domain; and six to the Psychological domain
(see table 1). Face validity of each item to their allocated
domain was determined by the expert opinion of a panel of
respiratory clinicians and psychologists.

All three domains were shown to be internally consistent with
α ranging from 0.76 to 0.90 (Time-1) and 0.87 to 0.95
(Time-2). Item-total correlations (lowest: 0.42–0.72 for Social
domain at Time-1) and test-retest reliability (ICCs: 0.39–0.45)
further support the reliability of the domains.

Validity
Construct (convergent) and criterion (concurrent) validity for
the CC-QoL full scale and domain scores were examined
through correlations with VCD, VAS and the subscales of the
PedsQL and the SCAS (table 2). For the full scale CC-QoL, con-
vergent validity was demonstrated with significant correlations
with the VCD and VAS at Time-1, rs≥−0.44, p≤0.02, and
Time-2, rs≥−0.89, p≤0.001. Higher cough scores were related
to poorer quality of life. Concurrent validity at Time-1 was evi-
denced with significant correlations with all the PedsQL subscale
scores, rs≥0.32, p≤0.003, such that higher ratings of QoL across
each of the PedsQL domains was related to child reporting of
higher cough-related QoL. For the SCAS, only the correlations
between child-reported panic and social phobia with QoL
reached significance, rs≥0.33, p≤0.043. In all cases, higher
anxiety scores were related to poorer quality of life. As can be
seen in table 2, and although generally weaker, similar signifi-
cant correlations at Time-2 with the PedsQL further confirm the
psychometric qualities of the CC-QoL.

For the domain scores of the CC-QoL, there were significant
correlations with VAS and VCD across all domains and time
points (except for the Social domain with VAS at Time-1, rs=
−0.34, p=0.078). The correlations with the PedsQL subscale
scores further confirm the concurrent validity of the CC-QoL
domains (see table 2).

Sensitivity to change
The CC-QoL measure was sensitive to change across time fol-
lowing intervention. Descriptive data (medians with IQRs)
along with Wilcoxon tests of difference are presented in table 3.
All domain and full scale scores showed significant improvement
in child-reported QoL following the intervention, all p<0.001.
Further evidence for this sensitivity is demonstrated when the
CC-QoL domain and full scale scores for those who had and
had not ceased coughing at Time-2 were compared. Descriptive
data (medians with IQRs) and the Mann-Whitney tests of differ-
ence are presented in table 4 and show that those children who
had not ceased coughing reported significantly lower QoL than
did those children who had ceased coughing, all p<0.001.

Minimal important difference
For the distribution-based approach of computing MID,
methods were based on computing the ES, the SEM and the SD
of the sample in relation to the final 16-item CC-QoL scores as
well as the domains. ES MID for the 16-item scale was 1.27 and
ranged from 1.10 to 1.36 for the domain QoLs. With α=0.94
and baseline SD=1.50, the SEM for the 16-item CC-QoL
instrument was 0.37. SEMs for the QoL domains ranged from
0.51 to 0.86. Half the SD for overall QoL was 0.75 with the
domains ranging from 0.78 to 0.81.

Based on the anchor-based calculation method (ie, equivalent
to a ‘small’ change in VCD), an MID of 1.44 was suggested for

the 16-item CC-QoL instrument and ranged from 1.11 to 1.58
for the domains. Given that MID is the ‘minimal’ difference
that would indicate a change of importance, a value of 1.1 was
therefore selected. Based on this value, 11 of the 12 children
who had a valid VCD change score ≥1 would have been identi-
fied with a clinically important QoL change score.

DISCUSSION
This study sought to generate a reliable and valid paediatric
QoL instrument for children with chronic cough. The CC-QoL
instrument is an important addition to the suite of QoL instru-
ments as it measures the impact of cough on a child’s own
reported well-being and burden across multiple dimensions. The
original 37 items were developed through focus groups and
interviews with children and adolescents and thus reflected
issues of relevance to those directly impacted by the cough. The
clinical impact method identified 16 items that were reported by
the children to make the greatest impact on their lives. Overall,
the final 16-item CC-QoL instrument was psychometrically
sound as were the domains. All had excellent internal consist-
ency and moderate test-retest reliability, correlated with a
generic QoL instrument and cough measures (thus valid), and
were sensitive to change (significant difference demonstrated fol-
lowing resolution of the child’s cough post intervention).
Although there was a wide age range with the children in this
study, age was not significantly related to CC-QoL scores.

We determined the MID for the CC-QoL instrument using
two approaches to assist clinicians and researchers in interpret-
ing meaningful changes in health-related QoL in children with
chronic cough. Using the distribution-based method, the MID
for overall QoL ranged from 0.37 to 1.27, while the anchor-
based method established the MID as 1.44 for overall QoL and
1.11–1.58 for the domains. The larger MIDs derived from
anchor-based methods exceeded the distribution-based MIDs
and are supported by our previous research with PC-QoL30 and
by Kolotkin et al’s31 research with severe initial impairments in
obesity-specific QoL. Nonetheless, that the values from the two
methods differed and were higher than our previous PC-QoL
values calls into question as to which MID value would be most
appropriate for clinical and research use. As reported elsewhere,
each method has advantages and disadvantages.28 32 The
distribution-based approach uses the sample statistics, which are
relatively easy to generate, to establish an MID. The anchor-
based method emphasises the patient’s individual opinion where
the ‘anchor’ represents change across an independent measure.
Often a single global change rating scale is used as the anchor28

however this method has been criticised as being highly corre-
lated to the patient’s present state.33 We therefore employed
change across Time-1–2 VCD scores as the anchor, a method
previously used by us30 and others.34 Based on this approach
that is patient-driven, an MID of 1.1 would seem appropriate as
this value represents the minimal change across the domains and
overall QoL. This value would have identified 92% (11/12) of
our selected sample with complete data at Time-2 as achieving a
clinically important difference in their QoL. It should be noted
that our MID is based on a small sample size and is sample-
specific. Therefore, more research with larger and separate
cohorts of children with chronic cough is needed to validate
this figure.

Adult cough-specific QoL questionnaires have been used for
several years.5 6 However, the use of adult measures with paedi-
atric populations is generally inappropriate.11 For the area of
cough for example, the inclusion of items such as ‘My cough
has interfered with my job’5 is not relevant to children. As with
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all measures, QoL instruments should accurately reflect the
concept they purport to measure. Non-valid measures may
wrongly represent the impact of treatments and interventions
on a range of dimensions for the individual patient or their
broader network.

Our own PC-QoL instrument7 8 10 30 is a psychometrically
sound parent-proxy measure for use in families with a very
young child with chronic cough and has been translated into
four languages. However, the evidence suggests that
proxy-reporting and child self-reporting of QoL are not equiva-
lent.14 Further, Varni et al13 note that child patient-reported
outcomes (ie, ‘the voices of children’) should be the standard
when measuring matters pertaining to their health and well-
being. Hence, we sought to develop a child-specific chronic
cough QoL as this was a clinical research gap. This was also
articulated in a recent review of the available tools for assessing

outcomes in studies of chronic cough.35 The reliable and vali-
dated CC-QoL reported in this study, with further testing, can
become a valuable tool in the evaluation of future treatment
and clinical research and therefore contribute to improving QoL
of children with chronic cough.

This study is not without its limitations. The self-report mea-
sures (eg, VCD, VAS) used as an outcome against which valid-
ation was determined and as an anchor for MID can suffer
from response biases and therefore their use is questionable.
Indeed, the correlations between CC-QoL scores and the VCD
and VAS were significantly higher at Time-2 than at Time-1
which might provide evidence for biased reporting. However,
self-reported cough measures have been shown to be valid indi-
cators of objective cough metered counts and can reliably reflect
changes in cough.19 The age range of our cohort was large with
likely different comprehension skills. However, the youngest

Table 2 Spearman’s correlations of domain and total CC-QoL scores with cough measures and SCAS and PedsQL subscale scores at initial (T1)
and 13-week follow-up (T2) visits

CC-QoL

Physical Social Psychological Total

T1 T2 T1 T2 T1 T2 T1 T2

Cough measures
Cough VCD −0.53** −0.87*** −0.40* −0.68** −0.49** −0.88*** −0.48* −0.89***
Cough VAS −0.45** −0.91*** −0.34# −0.80** −0.43* −0.93*** −0.44* −0.89***

SCAS
Social phobia −0.47** −0.30 −0.32# −0.22 −0.27 −0.24 −0.37* −0.19
Separation anxiety −0.04 −0.07 −0.22 −0.32# −0.07 −0.13 −0.02 −0.05
Panic attack/agoraphobia −0.36* −0.13 −0.23 −0.26 −0.32# −0.13 −0.33* −0.12
Obsessive-compulsive disorder −0.24 −0.14 −0.07 −0.22 −0.26 −0.06 −0.25 −0.12
Generalised anxiety −0.26 −0.19 −0.32# −0.30 −0.19 −0.15 −0.24 −0.16
Physical injury fears 0.04 −0.15 0.03 −0.33 0.13 −0.25 −0.11 −0.26

PedsQL4.0
Psychosocial 0.49*** 0.32** 0.34** 0.33** 0.45*** 0.24# 0.48*** 0.30*
Physical 0.52*** 0.66*** 0.24* 0.60*** 0.36** 0.58*** 0.44*** 0.62***
Emotional 0.44*** 0.29* 0.20 0.32** 0.39*** 0.20# 0.41*** 0.26*
Social 0.32** 0.26* .022* 0.13 0.29** 0.09 0.32** 0.16
School 0.37** 0.24# 0.38*** 0.26* 0.36** 0.25* 0.40*** 0.26*

Note: #p<0.10; *p<0.05; **p<0.01; ***p<0.001.
Higher scores on the CC-QoL questionnaire reflect better quality of life; higher scores on cough VCD represent greater interference in usual activities; higher scores on cough VAS
represent greater trouble with the cough; higher scores on SCAS reflect greater anxieties; and higher scores on PedsQL4.0 reflect more positive functioning.
CC-QoL, chronic cough-specific quality of life; PedsQL, Pediatric QoL Inventory 4.0; SCAS, Spence Child Anxiety Scale; VAS, Visual Analogue Scale; VCD, Verbal Cough Descriptor.

Table 3 Preintervention and postintervention median scores (with
IQR in brackets) for CC-QoL full scale and domain scores and for
VCD and VAS with Wilcoxon signed-rank tests of difference (N=68)

Domains Preintervention Postintervention Wilcoxon test (Z)

VCD 3.00 (2.00–4.00) 0.00 (0.00–2.00) 2.47*
VAS 5.00 (4.00–7.00) 1.00 (1.00–3.75) 2.63**
CC-QoL
Physical 4.86 (3.43–6.14) 6.71 (6.00–7.00) 5.83***
Social 4.67 (3.33–6.33) 7.00 (6.00–7.00) 5.25***
Psychological 4.00 (2.83–5.67) 6.83 (5.50–7.00) 6.32***
Total 4.63 (3.5–5.56) 6.75 (5.81–7.00) 6.25***

***p<0.001; **p<0.01; *p<0.05.
CC-QoL, chronic cough-specific quality of life; VAS, Visual Analogue Scale; VCD,
Verbal Category Descriptive.

Table 4 Median scores (with IQR in brackets) for CC-QoL full
scale and domain scores for those children and adolescents who
did (n=48) and did not (n=15) cease coughing post intervention
together with Mann-Whitney tests of difference

Ceased coughing post
intervention

Domains No Yes Mann-Whitney (Z)

CC-QoL
Physical 6.00 (4.86–6.43) 7.00 (6.52–7.00) 4.05**
Social 5.33 (3.67–7.00) 7.00 (6.67–7.00) 3.78**
Psychological 5.17 (3.33–6.00) 7.00 (6.54–7.00) 5.06**
Total 5.44 (4.44–6.25) 7.00 (6.52–7.00) 4.81**

**p<0.001.
CC-QoL, chronic cough-specific quality of life.
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children (7 years) are consistent with previous research36 that
has found this age group reliable and accurate in understanding
and responding to similarly worded items. Our sample of chil-
dren was mainly young (75% ≤11 years) and this may have
masked any age-related changes in QoL. It remains for future
research to explore this further. The variation in the MIDs cal-
culated under the different approaches raises the question of
which is the most appropriate for use in clinical and research
practices. Continuing and more varied sample research in this
area is necessary.

As with all QoL tools, the CC-QoL questionnaire is a subject-
ive measure and, as such, should not be expected to replace
objective measures of cough. But, it will reveal the severity of
the impact of cough from the perspective of the person who
matters—the child patient—and therefore should be seen as a
necessary complement for a patient-related outcome in illnesses
where cough is the dominant symptom. The importance of
measuring the impact of cough symptoms on well-being can
provide key insights into the overall management of cough in
paediatrics. Although, the CC-QoL questionnaire was shown to
be reliable, valid and sensitive to change, more work needs to
be completed to validate the discriminant utility of the measure.
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Development of a Child Chronic Cough Quality of Life questionnaire (CC-QOL): 

Development and validation 

Peter A Newcombe, Jeanie Sheffield, Helen Petsky, Julie Marchant,  

Carol Willis, and Anne Chang. 

 

SUPPLEMENTARY FILE 

Two methods were adopted for MID calculations. The first, distribution method, was based 

on criteria that link important differences to a statistical parameter, most notably effect size 

(ES),1 standard error of measurement (SEM)2 and standard deviation (SD)3 of the QoL. The 

effect size reflects a standardized measure of change and is found by dividing the pre- to 

post-test outcome absolute difference scores by the SD at pre-test. The SEM is not sample 

dependent and is calculated as the standard deviation of a measure multiplied by the square 

root of one minus its reliability coefficient. A one-SEM criterion is commonly seen as 

representing a minimally important difference in QoL scores.2 A final distribution method 

that considers a one-half a standard deviation as a minimally important difference3 was also 

adopted for the absolute QoL change scores. 

A second method in calculating MID scores involved an anchor-based approach4 where 

changes in QoL were examined against changes in an external but meaningful anchor, cough 

severity using VCD. A positive QoL change score (i.e., higher scores at Time-2 than at Time-

1) represented an improved QoL. The anchor change scores were derived from the 

differences in ratings of VCD at the two time points with classification schema based on 

previous research4-5 and seen as a change of visible difference. A classification of 

“unchanged” was indicated by a VCD change score of 0. An absolute VCD change score of 1 



denoted a “small” change, equivalent to a minimally important difference (MID). A 

“moderate” change was represented by absolute VCD change scores of 2 and 3 with a “large” 

change signified by scores >3. We previously classified using anchor values.6  
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