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Abstract
Background Refractory chronic cough (RCC), a cough lasting longer than 8 weeks with an unexplained underlying 
etiology and unresponsive to conventional treatment, can have substantial effects on patients’ quality of life. 
For assessment of the efficacy of antitussive medication in clinical trials in RCC, patient-reported outcome (PRO) 
instruments should be fit for purpose with appropriate content validity. Here we describe the qualitative testing of a 
newly developed PRO instrument: the Severity of Chronic Cough Diary (SCCD).

Methods The SCCD was developed to assess patients’ symptom experience of cough in patients with RCC. A 
preliminary version was tested and refined based on an iterative process in a qualitative study. In total, three rounds 
of interviews were conducted with adult participants diagnosed with RCC in the USA (n = 19) and UK (n = 10). Rounds 
1–3 consisted of hybrid concept elicitation (CE) interviews and cognitive interviews (CIs), with Round 3 also including 
interviews in a subset of participants (n = 5) about the usability of the SCCD as administered on an electronic 
handheld device.

Results The CE interviews identified concepts important to patients’ experiences related to RCC that were broadly 
in line with the concepts in the preliminary version of the SCCD. Participants provided positive feedback on the draft 
SCCD across all CI rounds, reporting the instrument to be relevant and straightforward to complete, and containing 
a comprehensive set of concepts to evaluate their symptom experience of RCC. Participants demonstrated a good 
understanding of proposed item wording, response options, and the 24-hour recall period, and thought completion 
of the SCCD on the electronic device was easy. Following revisions based on results from each interview round, the 
SCCD at the end of this qualitative research study had 14 items assessing the concepts of: cough symptoms (five 
items), symptoms related to cough (four items), disruption to activities due to cough (three items), and disruption to 
sleep due to cough (two items).
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Introduction
Refractory chronic cough (RCC)—defined here as a 
cough lasting longer than 8 weeks with an unexplained 
underlying etiology and which is unresponsive to con-
ventional treatment [1]—is a significant cause of mor-
bidity, affecting around 10% of adults globally [2]. In 
addition to physical effects, RCC can have a substantial 
impact on patients’ health-related quality of life (HRQoL) 
[3, 4]. Primary endpoints in RCC clinical trials typically 
evaluate change in the frequency of cough using objec-
tive monitoring devices [5–7]. Regulatory agencies such 
as the European Medicines Agency and the US Food and 
Drug Administration (FDA) emphasize the importance 
of patient perspectives in treatment evaluation [8–11]. As 
a prerequisite, fit-for-purpose patient-reported outcome 
(PRO) instruments have to be used to assess the fre-
quency and severity of cough from the patient perspec-
tive for evaluating outcomes of novel targeted antitussive 
agents for RCC, such as purinergic P2X3 receptor antag-
onists [12]. For the development of these PRO instru-
ments, qualitative research is an essential step to ensure 
the instrument captures and evaluates important aspects 
of patients’ experiences in clinical trials [8–11, 13].

PRO instruments, such as the Leicester Cough Ques-
tionnaire [14] and the Cough-Specific Quality of Life 
Questionnaire [15], have been used widely to assess 
patients’ experiences of cough and its impact on HRQoL 
for endpoints in RCC clinical trials [5–7, 16–18]. The 
Cough Severity Diary (CSD) was later developed to bet-
ter quantify cough severity (frequency, intensity, and dis-
ruption related to cough) in order to evaluate the effects 
of new therapies [19]. The CSD has been used in clinical 
trials of gefapixant in RCC [6, 7]. However, as the CSD 
was not available for external commercial licensing, a 
new PRO instrument was required for investigating new 
therapeutic options for RCC, such as in clinical trials of 
the P2X3 antagonist eliapixant [20].

This article describes the development of a new 
PRO instrument, the Severity of Chronic Cough Diary 
(SCCD), that is designed to assess treatment efficacy 
in RCC clinical trials. We report the qualitative testing 
phase of SCCD development, with a brief overview of the 
preliminary development phases.

Methods
Overview of SCCD development
The SCCD was developed using an iterative process 
(Fig. 1). In line with FDA guidance on PRO development 

[8], a preliminary conceptual framework (Additional File 
1: Supplemental Fig. S1) for measuring patient-reported 
frequency and severity of cough and related symptoms in 
a clinical trial setting was developed based on the results 
of a targeted literature review (Stage 1) and interviews 
with three clinical experts and one regulatory consultant 
(Stage 2) conducted in 2018. This preliminary concep-
tual framework guided the development of the first draft 
of the SCCD Version 0.1 (Stage 3). Stages 1–3 are briefly 
described in the Supplementary Information.

Revisions to the SCCD leading to Versions 0.2, 0.3, and 
1.0 and the updated conceptual framework were based 
on participant feedback from the qualitative research 
study which is described here (Stage 4). Best practice 
methods were followed to ensure that robust evidence 
was collected to support the content validity of the SCCD 
[8, 21, 22].

Qualitative research study to assess the content validity of 
the SCCD
Study design
Stage 4 was a cross-sectional, non-interventional, quali-
tative interview study involving individual, in-person, 
and telephone interviews with adults with RCC in the 
USA and UK. This study was approved by a central insti-
tutional review board in the USA (Ethical & Independent 
Institutional Review Board [Study 19056-01]). Approval 
of this study was not required by the UK Health Research 
Authority because participants were not recruited via the 
National Health Service (NHS). All study participants 
provided written informed consent.

The three rounds of interviews were conducted with 
a planned total cohort of approximately 30 participants 
from the USA and UK (Fig.  1). Rounds 1 and 2 con-
sisted of hybrid concept elicitation (CE) interviews and 
cognitive interviews (CIs) conducted via telephone and 
lasted approximately 90 min. For Round 3, half the par-
ticipants took part in telephone interviews (60 min) and 
the other half took part in in-person interviews (75 min). 
The 60-min telephone interviews consisted of hybrid CE 
interviews and CIs. The 75-min in-person interviews uti-
lized an electronic version of the SCCD and consisted 
of hybrid CE interviews and CIs (60  min) and usabil-
ity testing (15  min). For all Round 3 interviews, the CE 
section could be shortened as concept saturation for 
cough severity and frequency concepts had already been 
achieved in Rounds 1 and 2.

Conclusions The results of this study provide qualitative evidence supporting the content validity of the SCCD as a 
PRO instrument for evaluating outcomes of therapies for RCC in clinical trials.

Keywords Refractory chronic cough, RCC, Refractory unexplained chronic cough, Severity of Chronic Cough Diary, 
Content validity, Patient-reported outcome, PRO, Qualitative, Diary
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Interviews were conducted by researchers experi-
enced in qualitative interviewing techniques. The SCCD 
was completed by the study participants and all inter-
views followed a semi-structured interview guide and 
were audio recorded with participant permission. After 
each interview round, revisions to the SCCD were made 
based on participant feedback and input from the instru-
ment development team (AH, AS, CH, HK, MdlOA). 
These revisions were documented in an item tracking 
matrix and were further tested in subsequent interview 
rounds. Additional feedback on SCCD Versions 0.1 and 
0.3 was provided by one of the clinicians who previ-
ously took part in the Stage 2 interviews. The clinician 
had expertise in managing patients with RCC and eval-
uating the outcomes of interventions, and this feedback 
informed the clinical relevance of the concepts included 
in the first draft of the SCCD before the patient inter-
views were initiated. Also, a translatability assessment of 
the SCCD Version 0.2, including evaluation for neutral-
ity or “universal” English so that the instrument would 
be appropriate for use across different English-speaking 
countries, was conducted by a translation expert. The 

SCCD Version 0.3 was adapted for administration on an 
electronic handheld device in a subset of participants. 
The combination of study participant and clinical expert 
feedback on the SCCD Version 0.3 led to the finalization 
of the SCCD Version 1.0.

Participant recruitment and eligibility
Participants were recruited to one of three rounds of 
interviews via convenience sampling that used a recruit-
ment vendor’s proprietary database, social media, 
healthcare professional referrals (USA only), and patient 
associations. As this was a qualitative study, sample size 
determination was based on concept saturation with no 
formal calculation possible [11]; however, 85% of symp-
tom concepts in qualitative research studies have been 
shown to emerge after 10 interviews [23].

Inclusion and exclusion criteria for the study were cho-
sen to allow for a study population comparable to clini-
cal trials in patients with RCC. Eligible participants were 
adults (aged ≥ 18 years) residing in the USA or UK with a 
self-reported diagnosis/history of chronic cough, defined 
as a cough lasting for ≥ 8 weeks that had persisted ≥ 1 

Fig. 1 Overview of the steps involved in the development of the SCCD
aThis article focuses on Stage 4: assessing the content validity of the SCCD. The preceding Stages 1–3 of SCCD development are briefly described in the 
Supplementary Information
bStage 2 clinical expert interviews were conducted with three clinicians who treat patients with RCC in order to understand the clinical practice experi-
ence of symptoms of RCC and to assess the concepts of interest identified in the literature review concepts. Relevant cough severity concepts were 
obtained and informed the development of the patient interview guide
cClinical expert feedback from one of the three clinicians in Stage 2 was also obtained on the SCCD Version 0.1 and Version 0.3 to assess the clinical rel-
evance of the concepts included in the SCCD before the patient interviews
CE concept elicitation, CI cognitive interview, RCC refractory chronic cough, SCCD Severity of Chronic Cough Diary
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year as refractory or idiopathic. Full inclusion and exclu-
sion criteria can be found in the Supplementary Meth-
ods. Physician confirmation of RCC diagnosis was not an 
eligibility requirement in general. However, some USA 
study participants shared physician confirmation of diag-
nosis after screening.

Detailed description of the interview procedures
Concept elicitation The objective of the CE part of the 
interviews was to investigate whether concepts in the 
SCCD Versions 0.1–0.3 were relevant and would compre-
hensively capture the experiences of patients with RCC. 
Participants were first asked open-ended questions about 
their experiences of RCC in terms of its symptoms and 
impacts. Participants were then asked to describe their 
cough on a typical day, a good day, and a bad day, and to 
provide a comprehensive description of their cough symp-
toms, symptoms related to cough, disruptions to daily life 
due to impacts of coughing, ability to control their cough, 
physical impacts of coughing, and their current experi-
ence of treatment and its effectiveness. The concepts and 
experiences spontaneously reported by patients were 
recorded. Participants were then probed by interview-
ers to determine whether concepts which had not been 
mentioned spontaneously by the participant (for exam-
ple, physical discomfort due to cough was spontaneously 
mentioned by four [14%] participants across the interview 
rounds), but which were included in the preliminary con-
ceptual framework, were relevant to their experience.

Cognitive interviewing The primary objective of the CIs 
was to evaluate participants’ understanding of the item 
stems, recall period, and response options of the respec-
tive draft versions of the SCCD (Versions 0.1–0.3). In par-
ticular, participants were asked to complete the SCCD, to 
describe their initial impressions of the diary, and to pro-
vide feedback on each item stem and the response options. 
This was to ascertain the participants’ understanding and 
the relevance of each item to their experience of cough, 
and also to provide any suggestions for changes. The 
suitability and relevance of the 11-point numeric rating 
scale (NRS) and the five-point verbal rating scale (VRS) 
response options were also evaluated.

Usability testing Once the suitability of the wording of 
the SCCD had been evaluated by participants in Round 1 
and Round 2 interviews, usability testing was conducted 
in Round 3 with participants who were administered the 
SCCD loaded on an electronic handheld device (Bluebird 
Android handheld device; eResearch Technology, USA). 
Following a brief explanation of how the electronic diary 
was to be used during the study, participants were asked 
to complete the SCCD on the electronic handheld device 
and provide feedback on its usability.

Data analysis
Descriptive statistics of sociodemographic data and clini-
cal characteristics were calculated using SAS 9.4 soft-
ware. A codebook for both CE and CI qualitative data 
was developed for each round of interviews based on the 
interview discussion guide. After coding of the first tran-
script, the coding framework was revised as necessary, 
and the remaining transcripts were then coded accord-
ingly using ATLAS.ti Version 8.0.

Content analysis of RCC symptoms and impacts 
reported during the CE part of the interviews was con-
ducted using ATLAS.ti Version 8.0 to identify key con-
cepts of interest. Concept saturation was determined 
using a deductive approach and documented using a sat-
uration grid, iteratively evaluated over the three rounds 
of interviews. Concept saturation was evaluated by iden-
tifying the first instance a concept was mentioned within 
the chronologic order of data collection, and determined 
to be achieved if no new concepts were reported over two 
or more interviews.

For analyses of the CIs, the coding framework reported 
the participants’ feedback on the comprehension, rel-
evance, and acceptability of items in the SCCD.

Results of the qualitative research study
Participant demographics
In total, 29 participants from the USA (n = 19) and UK 
(n = 10) were interviewed for the Stage 4 qualitative 
research study between May 14, 2019 and November 
12, 2019. All interviews in Round 1 (n = 9) and Round 
2 (n = 10) were conducted by telephone. In Round 3 
(n = 10), five interviews using the paper-based version of 
the SCCD Version 0.3 were conducted by telephone and 
five interviews using the electronic version of the SCCD 
Version 0.3 were conducted in person. The self-reported 
sociodemographic characteristics of the participants are 
shown in Table 1.

Participant clinical characteristics
Self-reported cough-related clinical characteristics of the 
participants are shown in Additional File 1: Supplemental 
Table S1. Participants were most commonly diagnosed 
with RCC at least 10 years before enrollment (n = 10; 
34%) and most participants rated their cough as “moder-
ate” (n = 13; 45%) or “severe” (n = 10; 34%).

Concept elicitation results
Concepts of interest reported during the concept elicitation 
part of the interviews
Concepts of interest related to patients’ symptom experi-
ence of RCC were spontaneously elicited during patient 
descriptions of typical days, good days, and bad days with 
RCC. The frequencies of the spontaneously described 
concepts mentioned during the three interview rounds 
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and example participant quotes are shown in Table  2. 
Concept saturation for disruptions due to cough and 
cough symptoms/symptoms related to cough was 
achieved within Round 1 and Round 2 of CE interviews, 
respectively (Table 2).

Cough symptoms
Experiences related to the ability to control cough was 
the most common concept relating to cough symptoms. 
This concept was included in the preliminary version of 
the SCCD as an “ability to suppress cough,” but partici-
pants referred to this more as an “ability or inability to 
control” their cough. The vast majority of participants 
described their experience with cough in terms of fre-
quency, ranging daily from “always,” “constantly,” “on and 
off,” “200 times,” and “a couple of times an hour” to “the 
whole day.” Accounts of the severity of cough were based 
on characteristics such as “bellowing,” “loudness,” and the 
“longevity” of cough and the “pain,” “choking feeling,” and 
“throwing up” associated with the constant coughing or 
cough episodes. Participants also provided clear descrip-
tions of repeated coughing, most commonly referred to 
as “coughing fits” or “coughing spells.” Coughing fits were 
reported as lasting “20 to 30 seconds,” “10 to 15 mins,” 
or “20 mins,” or as happening “in bursts” or “all day,” and 
could be triggered by air temperature or quality. The urge 
to cough was described by participants as “something 
stuck in your throat,” a “tickle,” a “dryness,” an “irritation,” 
or a “lump” in the throat that would result in coughing if 
not remedied.

Symptoms related to cough
In total, eight participants experienced pain in their neck 
(n = 1), throat (n = 2), lungs (n = 1), chest (n = 1), stomach/
belly/side (n = 3), muscles (n = 1), shoulder (n = 1), lower 
back (n = 2), and ribs (n = 1) as a result of coughing, as 
well as headaches (n = 2). Pain was associated with the 
level of intensity of cough occurring during “bad days” or 
a “coughing fit.” Additionally, some participants reported 
symptoms of physical discomfort related to coughing as 
“feeling drained,” having a sore throat, feeling “uncom-
fortable,” or having to sleep upright to avoid coughing 
or vomiting due to the coughing. Breathlessness due to 
cough was described as a “strangling” or “choking” feel-
ing and as not being able to “catch your breath” or “not 
being able to breathe.”

In total, five participants described experiencing leak-
ing urine (incontinence) due to cough. All five partici-
pants were women (22% of the women in the study), who 
reported that their weakened bladder muscles were the 
result of constant coughing. Although this concept was 
reported by a limited number of participants, inconti-
nence was the most common symptom related to cough 
reported by all three clinical experts interviewed during 

Table 1 Self-reported demographics of participants
Characteristic USA

n = 19
UK
n = 10

Total
N = 29

Gender, n (%)
Male 5 (26) 1 (10) 6 (21)

Female 14 (74) 9 (90) 23 (79)

Age (years)
Mean (SD) 48 (10) 51 (15) 49 (12)

Median [range] 49 [27–62] 52 [23–68] 50 [20–68]

Ethnic background (USA only), n (%)
Hispanic or Latino 1 (5) — 1 (3)

Not Hispanic or Latino 18 (95) — 18 (62)

Racial background (USA only)a, n (%)
White 13 (68) — 13 (45)

Black or African American 6 (32) — 6 (21)

Racial background (UK)a, n (%)
White — 8 (80) 8 (28)

Mixed/multiple ethnic groups — 2 (20) 2 (7)

Black/African/Caribbean/Black 
British

— 1 (10) 1 (3)

Education level (USA)a, n (%)
High school 2 (11) — 2 (7)

Associate degree, technical, or 
trade school

3 (16) — 3 (10)

Some college 2 (11) — 2 (7)

College 9 (47) — 9 (31)

Graduate school 3 (16) — 3 (10)

Education level (UK)a, n (%)
GCSE/O levels or equivalent — 1 (10) 1 (3)

Vocational/work-based 
qualifications

— 2 (20) 2 (7)

University degree (BA, BSc) — 6 (60) 6 (21)

Postgraduate degree (MA, PhD, 
PGCE)

— 1 (10) 1 (3)

Residential status, n (%)
Living alone 3 (16) 4 (40) 7 (24)

Living as a couple, with children 10 (53) 3 (30) 13 (45)

Living as a couple, with no 
children

4 (21) 2 (20) 6 (21)

Otherb 2 (11) 1 (10) 3 (10)

Employment statusa, n (%)
Full-time employed 12 (63) 4 (40) 16 (55)

Part-time employed 4 (21) 1 (10) 5 (17)

Homemaker 2 (11) 0 (0) 2 (7)

Retired 1 (5) 3 (30) 4 (14)

Sick leave/long-term disability 2 (11) 1 (10) 3 (10)

Otherc 1 (5) 1 (10) 2 (7)
aNot mutually exclusive
bLiving as a single mother with children; living with family and daughter; living 
with parents
cDisability; freelance

BA Bachelor of Arts, BSc Bachelor of Science, GCSE General Certificate of 
Secondary Education, MA Master of Arts, O level General Certificate of Education 
Ordinary Level, PGCE Postgraduate Certificate in Education, PhD Doctor of 
Philosophy, SD standard deviation
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Stage 2 of SCCD development. This was confirmed by 
the clinical expert during Stage 4 of SCCD development, 
and was therefore deemed important and clinically rel-
evant to maintain in the conceptual framework.

Disruption to activities due to cough
Disruptions to daily activity due to cough were described 
by over half of the participants. This concept was 
included in the preliminary version of the SCCD as 
“usual activities,” but participants had variable interpreta-
tions of this wording. Participants distinguished between 
the disruptions to household activities and disruptions to 

Table 2 Concepts spontaneously reported by participants in the CE interviews and participant example quotes
Concept Number of participants reporting 

concept, n (%)
Participant example quotes

Overall
N = 29

Round 
1
n = 9

Round 
2
n = 10

Round 
3
n = 10

Experiences of cough with RCC
Cough characteristics 29 (100) 9 (100) 10 (100) 10 (100) “It first starts like a tickle, like you have something in your throat, and then you just start 

choking.”

Duration of cough 19 (66) 9 (100) 10 (100) 0 (0) “[The cough] started, well, it would be over a year ago now, went on for weeks…It went 
on and on…I was just coughing the whole time.”

Variability of cough 
frequency

19 (66) 9 (100) 10 (100) 0 (0) “Sometimes it’s frequent and sometimes it’s not. Sometimes you may have a couple of 
bouts in a day and then nothing.”

Cough symptoms and symptoms related to cough
Ability to control cough 28 (97) 9 (100) 9 (90) 10 (100) “If I start to cough, then it doesn’t stop…when it’s in full mode I have no control over that 

at all.”

Frequency of cough 27 (93) 9 (100) 10 (100) 8 (80) “As the day goes on it gets more frequent, I cough more often.”

Coughing fits 26 (90) 9 (100) 10 (100) 7 (70) “Once I have a coughing spell, they get closer together…but I feel like it gets out of 
control in a way where I feel like it’s getting worse by the second.”

Severity of cough 26 (90) 9 (100) 10 (100) 7 (70) “Well, when it’s been very bad, it’s been bad to the point of choking or vomiting.”

Urge to cough 23 (79) 8 (89) 6 (60) 9 (90) “It’s almost like a dryness in my throat…And then that’s when I cough and then it’s a 
constant.”

Breathlessness due to 
cough

16 (55) 3 (33) 5 (50) 8 (80) “Not being able to breathe…I feel like my chest is tightening or itching on the inside.”

Pain due to cough 8 (28) 6 (67) 2 (20) 0 (0) “Can be quite severe if I’ve had a proper coughing fit…My throat can be really, really 
sore.”

Leaking urine due to 
cough

5 (17) 0 (0) 5 (50) 0 (0) “Because it’s [the coughing has] been going on for so long…my bladder muscles have 
been affected, resulting in incontinence.”

Physical discomfort due 
to cough

4 (14) 3 (33) 1 (10) 0 (0) “It’s pretty uncomfortable, it’s very draining.”

Impacts and disruptions due to cough
Disruptions to social 
interaction

18 (62) 9 (100) 9 (90) 0 (0) “I really don’t want to be around people because…I guess you couldn’t really socialize or 
anything like that because I didn’t want to be coughing non-stop in front of people.”

Disruptions to daily 
activity

17 (59) 2 (22) 6 (60) 9 (90) “It’s scary and it also ruins my days. If I’m planning on going someplace like going to the 
supermarket and if I know that that’s happening, that’s cancelled, so I’ll have to wait until 
another day and maybe my husband will take me.”

Emotional impactsa 13 (45) 8 (89) 5 (50) 0 (0) “[I] feel really depressed and sad over it because I want to be able to do everything that 
other people are doing.”

Disruptions to strenu-
ous physical activities

12 (41) 6 (67) 6 (60) 0 (0) “I actually limit my physical activity…because the more active I am, it’ll just aggravate 
things.”

Disturbance of sleep 25 (86) 9 (100) 9 (90) 7 (70) “I’ll have to change my sleeping position, instead of me laying down, I’ll have to prop up 
to try to sit up.”

Waking up from sleep 22 (76) 6 (67) 9 (90) 7 (70) “Sometimes I’ll only get 2 hours’ sleep; I’m up all night or I fall asleep and then I wake up 
in the middle of the night coughing.”

Difficulty falling asleep 13 (45) 7 (78) 6 (60) 0 (0) “You might just be kind of like relaxing and drifting off, and then suddenly you end up 
having a coughing fit. And it can kind of startle you, wake you up again, as well as the 
person lying next to you.”

Text in bold and italic indicates the first mention of the concept
aSaturation was not reached at the symptom impact level, only at the domain level

CE concept elicitation, RCC refractory chronic cough
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strenuous activities; strenuous activities due to physical 
exertion from coughing included activities such as walk-
ing, exercise, and playing sports.

Emotional impacts due to cough
As emotional impacts were multidimensional and 
encompassed several psychological, emotional, and 
mood concepts, saturation was not reached at the symp-
tom impact level (e.g., feeling sad, embarrassed, anxious, 
etc.) but only at the domain level. Given the context-spe-
cific nature of the emotional impacts, it was not possible 
to create an item that was clearly worded and still rele-
vant to the majority of participants with RCC.

Disruption to sleep due to cough
Waking up from sleep due to coughing was reported by 
around three-quarters of participants, whereby a “sud-
den coughing fit” could “startle” them and wake them up. 
Disturbance of sleep due to coughing was described as 
having difficulty falling asleep and not being able to stay 
asleep, get back to sleep, or sleep soundly. Impacts on 
daytime performance resulting from sleeplessness from 
coughing the night before included: not going to work, 
being “not fully able to participate,” or having to “cut 
short” work due to difficulties with “focus” and feeling 
“uncoordinated” and “fatigued” the next day.

Support for recall period and response scale
Participants reported that their RCC could vary from day 
to day, supporting the 24-hour recall period for measur-
ing symptom experiences of cough severity and the con-
cept of a daily diary measurement. RCC on a “typical day” 
ranged from a predictable pattern of cough throughout 
the day to a changeable pattern of cough depending on 
the time of day. Participants described a “good day” and 
a “bad day” of cough in terms of the frequency of cough 
symptoms and their perception of severity.

Participants’ feedback on cough symptoms such as 
cough severity, pain, and discomfort supported the use 
of a severity scale, while cough frequency, urge to cough, 
and difficulty controlling cough appeared to be better 
measured with a frequency scale.

Cognitive interview results
Concept coverage and revisions
Across all interview rounds, participants provided posi-
tive feedback on the SCCD in general and found the 
instrument to be relevant, with a comprehensive set of 
concepts to evaluate the symptom experience of RCC. 
Further information can be found in Additional File 1: 
Supplemental Table S2.

After Round 1, the number of items in the SCCD was 
increased from 11 in Version 0.1 to 15 in Version 0.2; 
items on urinary incontinence, ability to do strenuous 

physical activities, impact on social interactions, and dif-
ficulty staying awake the next day due to coughing the 
night before were added for testing in Round 2 (SCCD 
Version 0.2). After Round 2, an item on breathlessness 
was added to the SCCD Version 0.3 (16 items) for evalu-
ation in Round 3. After Round 3, two sleep items—fre-
quency of waking from sleep and the impact of sleep 
disturbance on the ability to stay awake the next day—
were removed, leaving 14 items in the final SCCD Ver-
sion 1.0. The revised conceptual framework of the SCCD 
is shown in Fig. 2.

Understanding and interpretation of the SCCD instructions, 
recall period, and response options
Instructions and recall period  Throughout all three 
interview rounds, all participants (n = 29; 100%) found the 
instructions clear and easy to understand. The 24-hour 
recall period was clearly understood, with participants 
generally thinking back to the same time yesterday. Fur-
ther information can be found in Additional File 1: Sup-
plemental Table S2.

Response options  The 11-point NRS of the SCCD Version 
0.1 was changed to a five-point VRS after Round 1 based 
on participant feedback. Both NRS and VRS options were 
tested for relevance in Round 2, with the VRS format gen-
erally being preferred over the NRS. After Round 2 a “no 
cough” option was added to items assessing the impact 
of cough in the previous 24 h (e.g., cough control, cough-
related pain). Further information can be found in Addi-
tional File 1: Supplemental Table S2.

Understanding and interpretation of individual items
An overview of participants’ understanding of individual 
items and revisions to the SCCD based on CI feedback 
is shown in Table 3. Across the three rounds of CIs, par-
ticipants demonstrated clear understanding of the item 
stems and interpreted them in a consistent manner. Par-
ticipants’ symptom experience of RCC as measured by 
SCCD scores during each interview round is shown in 
Additional File 1: Supplemental Table S3.

Electronic version of the SCCD usability study results
In Round 3, all five participants (female, n = 4; age range 
31–62 years) who completed the SCCD on an electronic 
handheld device were asked about their user experience. 
None of these five participants had previously used an 
electronic PRO device, and one participant had not pre-
viously used a smartphone. All five participants (100%) 
thought the electronic handheld device was simple and 
easy to use and had no difficulty reading the text on the 
screen.
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Discussion
In line with FDA guidance on PRO development [8], 
the SCCD was developed to evaluate patients’ symptom 
experiences of RCC, with the objective of assessing treat-
ment efficacy in clinical trials. The de-novo development 
of the SCCD was necessary, as an alternative instrument 
was not available for external commercial licensing at 
the time of the current study. Overall, the concepts that 
emerged from the literature review and interview feed-
back from three clinical experts were found to be broadly 
relevant to the study cohort of 29 adults with RCC. 
Moreover, results from the qualitative research study, 
consisting of CE interviews, CIs, and usability testing of 
the electronic handheld device, as well as feedback from 
a clinical expert, supported the content validity of the 
SCCD among patients with RCC.

After Round 1 of CE interviews, the SCCD Version 0.1 
was confirmed to evaluate concepts that are important 
to patients with RCC. Based on the additional symptoms 
related to cough (cough-induced incontinence) and its 
impacts (on strenuous physical activities, social interac-
tions, and difficulty staying awake during the next day) 
that emerged from Round 1, items were developed and 
tested in subsequent rounds of interviews. One item 
(ability to “suppress” cough) was revised (ability to “con-
trol” cough) to better reflect participants’ experiences 

related to RCC. CIs to assess the SCCD suggested that 
the instrument was easy to complete and understand, 
with most participants not finding any aspect of the 
SCCD (i.e., instructions, item stems, response scale, and 
recall period) confusing. Those participants asked found 
the electronic assessment method of the SCCD easy to 
use.

The SCCD at the end of the qualitative research study 
(Version 1.0) included 14 items for evaluating key dimen-
sions of participants’ experiences related to RCC: five 
items about cough symptoms, four items about symp-
toms related to cough, three items about the disruption 
to activities due to cough, and two items that capture 
the disruption to sleep due to cough. Although only five 
women out of 23 (22%) raised the issue of urinary incon-
tinence during the study, incontinence was noted by cli-
nicians participating in the development of the SCCD to 
be clinically relevant and therefore expected on an RCC 
questionnaire. However, based on participant feedback 
during this study it may be valuable to evaluate the inclu-
sion of a “not applicable” response option, particularly for 
men, during further testing.

Compared with the more recently developed SCCD 
and CSD, older PROs such as the Leicester Cough Ques-
tionnaire and the Cough-Specific Quality of Life Ques-
tionnaire were developed before current best practice 

Fig. 2 Revised conceptual framework of the SCCD Version 1.0 following qualitative research
aImportant for women only
RCC refractory chronic cough, SCCD Severity of Chronic Cough Diary

 



Page 9 of 12Orden Abad de la et al. Journal of Patient-Reported Outcomes            (2023) 7:65 

It
em

N
um

be
r o

f p
ar

tic
ip

an
ts

 w
ith

 a
 

cl
ea

r u
nd

er
st

an
di

ng
 o

f t
he

 it
em

Pa
rt

ic
ip

an
ts

’ d
es

cr
ip

tio
n 

of
 th

e 
ite

m
Ch

an
ge

s 
to

 th
e 

ite
m

 s
te

m
 b

as
ed

 o
n 

CI
 fe

ed
ba

ck
A

dd
iti

on
al

 n
ot

es

Co
ug

h 
sy

m
pt

om
s

Fr
eq

ue
nc

y 
of

 c
ou

gh
Ro

un
d 

1:
 n

 =
 9

 (1
00

%
)

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 in

 te
rm

s 
of

 d
ay

-t
o-

da
y 

va
ria

bi
lit

y 
an

d 
va

ria
tio

n 
du

rin
g 

th
e 

da
yt

im
e 

ve
rs

us
 th

e 
ni

gh
tt

im
e

N
on

e
Se

ve
ra

l p
ar

tic
ip

an
ts

 fo
un

d 
it 

di
ffi

cu
lt 

to
 re

m
em

be
r 

th
e 

nu
m

be
r o

f t
im

es
 th

ey
 

co
ug

he
d 

in
 th

e 
pa

st
 2

4 
h

Se
ve

rit
y 

of
 c

ou
gh

Ro
un

d 
1:

 n
 =

 9
 (1

00
%

)
Ro

un
d 

2:
 n

 =
 1

0 
(1

00
%

)
Ro

un
d 

3:
 n

 =
 1

0 
(1

00
%

)

D
es

cr
ib

ed
 in

 te
rm

s 
of

 h
ow

 b
ad

 a
 p

ar
tic

i-
pa

nt
’s 

co
ug

h 
ex

pe
rie

nc
e 

w
as

, n
ot

in
g 

th
at

 
se

ve
re

 c
ou

gh
in

g 
ca

n 
be

 “d
eb

ili
ta

tin
g”

Ba
se

d 
on

 p
ar

tic
ip

an
t f

ee
db

ac
k 

fro
m

 R
ou

nd
 1

, t
he

 it
em

 s
te

m
 

w
or

di
ng

 w
as

 c
ha

ng
ed

 fr
om

 “b
ad

” t
o 

“s
ev

er
e”

—

Co
ug

hi
ng

 fi
ts

Ro
un

d 
1:

 n
 =

 9
 (1

00
%

)
Ro

un
d 

2:
 n

 =
 1

0 
(1

00
%

)
Ro

un
d 

3:
 n

 =
 1

0 
(1

00
%

)

D
es

cr
ib

ed
 a

s “
ep

is
od

es
,” “

fit
s,”

 “s
pe

lls
,” o

r 
“u

nc
on

tr
ol

la
bl

e”
 o

r “
co

ns
ta

nt
” c

ou
gh

Ba
se

d 
on

 p
ar

tic
ip

an
t f

ee
db

ac
k 

fro
m

 R
ou

nd
 1

, t
he

 it
em

 s
te

m
 

w
as

 m
od

ifi
ed

 fr
om

 fr
eq

ue
nc

y 
of

 “a
 c

ou
gh

in
g 

fit
” t

o 
“c

ou
gh

-
in

g 
fit

s”

—

U
rg

e 
to

 c
ou

gh
Ro

un
d 

1:
 n

 =
 9

 (1
00

%
)

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 a

s 
th

e 
ne

ed
 o

r w
an

t t
o 

co
ug

h 
an

d 
a 

“t
ic

kl
e”

 in
 th

e 
th

ro
at

N
on

e
—

A
bi

lit
y 

to
 c

on
tr

ol
 c

ou
gh

Ro
un

d 
1:

 n
 =

 9
 (1

00
%

)
Ro

un
d 

2:
 n

 =
 9

 (9
0%

)
Ro

un
d 

3:
 n

 =
 9

 (9
0%

)

D
es

cr
ib

ed
 a

s 
tr

yi
ng

 to
 s

up
pr

es
s 

co
ug

h 
or

 
at

te
m

pt
s 

to
 le

ss
en

 th
e 

fre
qu

en
cy

 o
f c

ou
gh

 
an

d 
“c

al
m

in
g 

it 
do

w
n”

Ba
se

d 
on

 p
ar

tic
ip

an
t f

ee
db

ac
k 

fro
m

 R
ou

nd
 1

, t
he

 it
em

 s
te

m
 

w
as

 re
vi

se
d 

fro
m

 th
e 

ab
ili

ty
 to

 “s
up

pr
es

s 
co

ug
h”

 to
 “c

on
tr

ol
 

co
ug

h”
 to

 re
fle

ct
 p

ar
tic

ip
an

t l
an

gu
ag

e

Pa
rt

ic
ip

an
ts

 in
di

ca
te

d 
th

at
 

th
ei

r a
bi

lit
y 

to
 c

on
tr

ol
 th

ei
r 

co
ug

h 
w

as
 d

ep
en

de
nt

 o
n 

th
e 

se
ve

rit
y 

an
d 

fre
qu

en
cy

 
of

 th
e 

co
ug

h

Sy
m

pt
om

s 
re

la
te

d 
to

 c
ou

gh
Pa

in
 d

ue
 to

 c
ou

gh
Ro

un
d 

1:
 n

 =
 9

 (1
00

%
)

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 in

 te
rm

s 
of

 fr
eq

ue
nc

y 
an

d 
se

ve
rit

y
Ba

se
d 

on
 p

ar
tic

ip
an

t f
ee

db
ac

k 
fro

m
 R

ou
nd

 2
, t

he
 w

or
di

ng
 o

f 
th

is
 it

em
 s

te
m

 a
nd

 re
sp

on
se

s 
fo

r p
ai

n 
w

er
e 

re
vi

se
d 

to
 b

et
te

r 
in

di
ca

te
 s

ev
er

ity

So
m

e 
pa

rt
ic

ip
an

ts
 re

ga
rd

-
ed

 th
e 

pa
in

 a
nd

 d
is

co
m

fo
rt

 
ite

m
s 

as
 re

pe
tit

iv
e 

an
d 

fe
lt 

th
at

 th
ey

 w
er

e 
si

m
ila

r c
on

-
ce

pt
s, 

w
hi

le
 o

th
er

s 
fe

lt 
it 

w
as

 im
po

rt
an

t t
o 

as
k 

ab
ou

t 
bo

th
 c

on
ce

pt
s, 

no
tin

g 
th

at
 

it 
is

 p
os

si
bl

e 
to

 e
xp

er
ie

nc
e 

di
sc

om
fo

rt
 w

ith
ou

t p
ai

n

Ph
ys

ic
al

 d
is

co
m

fo
rt

 d
ue

 
to

 c
ou

gh
Ro

un
d 

1:
 n

 =
 9

 (1
00

%
)

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 in

 te
rm

s 
of

 fr
eq

ue
nc

y 
an

d 
se

ve
rit

y
Ba

se
d 

on
 p

ar
tic

ip
an

t f
ee

db
ac

k 
fro

m
 R

ou
nd

 2
, t

he
 w

or
di

ng
 o

f 
th

is
 it

em
 s

te
m

 a
nd

 re
sp

on
se

s 
fo

r d
is

co
m

fo
rt

 w
er

e 
re

vi
se

d 
to

 
be

tt
er

 in
di

ca
te

 s
ev

er
ity

Br
ea

th
le

ss
ne

ss
 d

ue
 to

 
co

ug
h

Ro
un

d 
1:

 N
/A

Ro
un

d 
2:

 N
/A

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 in

 te
rm

s 
of

 a
n 

in
ab

ili
ty

 to
 c

om
-

pl
et

e 
da

ily
 ta

sk
s 

du
e 

to
 d

iffi
cu

lty
 c

at
ch

in
g 

br
ea

th

N
on

e
—

Le
ak

in
g 

ur
in

e 
du

e 
to

 
co

ug
h

Ro
un

d 
1:

 N
/A

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 a

s 
in

vo
lu

nt
ar

ily
 “w

et
tin

g 
yo

ur
se

lf”
 

or
 “p

as
si

ng
 u

rin
e”

 w
he

n 
co

ug
hi

ng
N

on
e

A
 m

al
e 

pa
rt

ic
ip

an
t m

en
-

tio
ne

d 
th

at
 th

is
 it

em
 w

as
 

le
ss

 re
le

va
nt

 to
 m

en
 a

nd
 

pr
ob

ab
ly

 m
or

e 
ap

pl
ic

ab
le

 
to

 w
om

en

D
is

ru
pt

io
n 

to
 a

ct
iv

iti
es

 d
ue

 to
 c

ou
gh

D
is

ru
pt

io
ns

 to
 u

su
al

 
ho

us
eh

ol
d 

ac
tiv

iti
es

Ro
un

d 
1:

 n
 =

 9
 (1

00
%

)
Ro

un
d 

2:
 n

 =
 1

0 
(1

00
%

)
Ro

un
d 

3:
 n

 =
 1

0 
(1

00
%

)

D
es

cr
ib

ed
 a

s 
do

in
g 

la
un

dr
y,

 c
le

an
in

g 
th

e 
ho

us
e,

 o
r g

ar
de

ni
ng

A
ft

er
 R

ou
nd

 1
, t

hi
s 

ite
m

 s
te

m
 w

or
di

ng
 w

as
 c

ha
ng

ed
 fr

om
 

“u
su

al
 a

ct
iv

iti
es

” t
o 

“u
su

al
 h

ou
se

ho
ld

 a
ct

iv
iti

es
” f

or
 c

la
rit

y 
an

d 
di

ffe
re

nt
ia

tio
n 

fro
m

 th
e 

ne
w

 s
ep

ar
at

e 
ite

m
 a

bo
ut

 d
is

ru
p-

tio
ns

 to
 s

tr
en

uo
us

 a
ct

iv
iti

es

—

Ta
bl

e 
3 

Pa
rt

ic
ip

an
ts

’ u
nd

er
st

an
di

ng
 o

f i
nd

iv
id

ua
l i

te
m

s 
an

d 
re

vi
si

on
s 

to
 th

e 
SC

C
D

 b
as

ed
 o

n 
C

I f
ee

db
ac

k



Page 10 of 12Orden Abad de la et al. Journal of Patient-Reported Outcomes            (2023) 7:65 

It
em

N
um

be
r o

f p
ar

tic
ip

an
ts

 w
ith

 a
 

cl
ea

r u
nd

er
st

an
di

ng
 o

f t
he

 it
em

Pa
rt

ic
ip

an
ts

’ d
es

cr
ip

tio
n 

of
 th

e 
ite

m
Ch

an
ge

s 
to

 th
e 

ite
m

 s
te

m
 b

as
ed

 o
n 

CI
 fe

ed
ba

ck
A

dd
iti

on
al

 n
ot

es

D
is

ru
pt

io
ns

 to
 s

tr
en

uo
us

 
ph

ys
ic

al
 a

ct
iv

iti
es

Ro
un

d 
1:

 N
/A

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 a

s 
ex

er
ci

se
 a

nd
 h

ou
se

w
or

k 
re

qu
iri

ng
 m

or
e 

ph
ys

ic
al

 e
ffo

rt
N

on
e

—

D
is

ru
pt

io
ns

 to
 s

oc
ia

l 
in

te
ra

ct
io

n
Ro

un
d 

1:
 N

/A
Ro

un
d 

2:
 n

 =
 1

0 
(1

00
%

)
Ro

un
d 

3:
 n

 =
 1

0 
(1

00
%

)

D
es

cr
ib

ed
 a

s 
m

ee
tin

g 
an

d 
sp

ea
ki

ng
 to

 
ot

he
r p

eo
pl

e
N

on
e

—

D
is

ru
pt

io
n 

to
 s

le
ep

 d
ue

 to
 c

ou
gh

D
iffi

cu
lty

 s
ta

yi
ng

 a
w

ak
e 

du
rin

g 
th

e 
da

y 
du

e 
to

 
co

ug
hi

ng
 th

e 
ni

gh
t 

be
fo

re

Ro
un

d 
1:

 N
/A

Ro
un

d 
2:

 n
 =

 8
 (8

0%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 a

s “
dr

ift
in

g 
off

,” “
fe

el
in

g 
dr

ow
sy

,” 
an

d 
“n

ot
 fe

el
in

g 
re

fre
sh

ed
”

G
iv

en
 th

e 
di

ffi
cu

lty
 e

xp
er

ie
nc

ed
 b

y 
so

m
e 

pa
rt

ic
ip

an
ts

 in
 a

t-
tr

ib
ut

in
g 

tir
ed

ne
ss

 d
ur

in
g 

th
e 

da
y 

to
 c

ou
gh

in
g 

at
 n

ig
ht

, t
he

 
ite

m
 s

te
m

 w
as

 re
w

or
de

d 
fo

r R
ou

nd
 3

 to
 e

ns
ur

e 
at

tr
ib

ut
io

n 
w

as
 m

ad
e 

to
 c

ou
gh

. T
he

 it
em

 w
as

 d
el

et
ed

 fr
om

 V
er

si
on

 1
.0

 
of

 th
e 

SC
C

D
 a

s 
th

e 
in

st
ru

m
en

t d
ev

el
op

m
en

t t
ea

m
 fo

un
d 

th
e 

co
nc

ep
t c

ou
ld

 b
e 

in
flu

en
ce

d 
by

 fa
ct

or
s 

su
ch

 a
s 

co
m

or
bi

d 
co

nd
iti

on
s 

(e
.g

., 
ob

st
ru

ct
iv

e 
sl

ee
p 

ap
ne

a)
 a

nd
 w

ou
ld

 a
ls

o 
be

 
in

ap
pr

op
ria

te
 fo

r n
ig

ht
 w

or
ke

rs
 o

r p
eo

pl
e 

w
ho

 s
le

ep
 d

ur
in

g 
th

e 
da

y

Pa
rt

ic
ip

an
ts

 m
en

tio
ne

d 
th

at
 it

 w
as

 d
iffi

cu
lt 

to
 

kn
ow

 th
e 

re
as

on
 th

ey
 h

ad
 

ha
d 

di
st

ur
be

d 
sl

ee
p.

 O
ne

 
pa

rt
ic

ip
an

t r
es

po
nd

ed
 to

 
th

e 
ite

m
 b

as
ed

 o
n 

th
ei

r 
di

ffi
cu

lty
 s

le
ep

in
g 

at
 n

ig
ht

, 
ra

th
er

 th
an

 th
ei

r d
iffi

cu
lty

 
st

ay
in

g 
aw

ak
e 

du
rin

g 
th

e 
da

y,
 a

nd
 a

no
th

er
 p

ar
tic

i-
pa

nt
 s

ug
ge

st
ed

 d
el

et
in

g 
th

e 
ite

m
 a

s 
it 

w
as

 a
 b

it 
le

ng
th

y 
an

d 
co

m
pl

ic
at

ed

D
iffi

cu
lty

 fa
lli

ng
 a

sl
ee

p
Ro

un
d 

1:
 n

 =
 9

 (1
00

%
)

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

D
es

cr
ib

ed
 a

s 
no

t b
ei

ng
 a

bl
e 

to
 g

o 
to

 s
le

ep
 

du
e 

to
 c

ou
gh

in
g 

an
d 

ta
ki

ng
 lo

ng
er

 to
 fa

ll 
as

le
ep

A
ft

er
 R

ou
nd

 1
 th

is
 it

em
 s

te
m

 w
or

di
ng

 w
as

 m
od

ifi
ed

 fr
om

 
“t

ro
ub

le
” t

o 
“d

iffi
cu

lty
” i

n 
or

de
r t

o 
em

ph
as

iz
e 

ho
w

 p
ar

tic
i-

pa
nt

s 
vi

ew
ed

 th
e 

co
nc

ep
t

—

D
is

tu
rb

an
ce

 o
f s

le
ep

Ro
un

d 
1:

 n
 =

 9
 (1

00
%

)
Ro

un
d 

2:
 n

 =
 1

0 
(1

00
%

)
Ro

un
d 

3:
 n

 =
 1

0 
(1

00
%

)

D
es

cr
ib

ed
 a

s 
in

te
rr

up
te

d 
sl

ee
p,

 p
oo

r s
le

ep
 

qu
al

ity
, o

r b
ei

ng
 w

ok
en

 u
p 

du
e 

to
 c

ou
gh

in
g

N
on

e
W

or
di

ng
 re

vi
si

on
s 

w
er

e 
m

ad
e 

by
 th

e 
tr

an
sl

at
ab

ili
ty

 
te

am

W
ak

in
g 

up
 fr

om
 s

le
ep

Ro
un

d 
1:

 n
 =

 7
 (7

8%
)

Ro
un

d 
2:

 n
 =

 1
0 

(1
00

%
)

Ro
un

d 
3:

 n
 =

 1
0 

(1
00

%
)

Pa
rt

ic
ip

an
ts

 d
es

cr
ib

ed
 ti

m
es

 w
he

n 
th

ey
 

w
ok

e 
up

 a
t n

ig
ht

 c
ou

gh
in

g
Pa

rt
ic

ip
an

ts
’ fe

ed
ba

ck
 in

di
ca

te
d 

th
at

 th
is

 c
on

ce
pt

 w
as

 
ca

pt
ur

ed
 b

y 
“s

le
ep

 d
is

tu
rb

ed
 b

y 
co

ug
h”

 a
nd

 a
 d

ec
is

io
n 

w
as

 
m

ad
e 

by
 th

e 
in

st
ru

m
en

t d
ev

el
op

m
en

t t
ea

m
 to

 d
el

et
e 

th
e 

ite
m

 fr
om

 V
er

si
on

 1
.0

 o
f t

he
 S

CC
D

 d
ue

 to
 re

du
nd

an
cy

Pa
rt

ic
ip

an
ts

 p
re

fe
rr

ed
 th

e 
ite

m
 o

n 
sl

ee
p 

di
st

ur
ba

nc
e 

as
 it

 w
as

 m
or

e 
de

sc
rip

tiv
e 

of
 th

ei
r e

xp
er

ie
nc

e
CI

 c
og

ni
tiv

e 
in

te
rv

ie
w

, N
/A

 n
ot

 a
pp

lic
ab

le
, S

CC
D

 S
ev

er
it

y 
of

 C
hr

on
ic

 C
ou

gh
 D

ia
ry

Ta
bl

e 
3 

(c
on

tin
ue

d)

 



Page 11 of 12Orden Abad de la et al. Journal of Patient-Reported Outcomes            (2023) 7:65 

guidance [24] and were not designed to directly assess 
cough severity [14, 15, 19]. A benefit of the SCCD is 
that it includes items assessing symptom experience of 
cough, including cough severity, which were identified 
as important concepts of interest by qualitative research 
in the current study. Respective measures assessing these 
important concepts of interest might need to be added 
to alternative appropriate patient-focused measurement 
strategies. Compared with the 14 items and four domains 
of the SCCD Version 1.0, the CSD has seven items and 
three domains: three items assessing cough frequency, 
two items assessing cough intensity, and two items 
assessing the disruption due to cough [19]. The addition 
of concepts in the SCCD which patients felt were impor-
tant to understand their experiences of RCC, such as 
cough-induced incontinence and impacts on sleep and 
social interactions, may be beneficial for capturing more 
information when evaluating the efficacy of interventions 
in clinical trials. The response options of the two dia-
ries also differ, with the CSD using an 11-point NRS [19] 
compared with the VRS of the SCCD as a result of the 
qualitative research in this study.

The main strengths of the study are that the SCCD was 
developed using current best practice standards with 
robust and state-of-the-art methodology and reflects up-
to-date understanding of RCC [21, 22, 24]. An additional 
strength of the study is that the patient population was 
broadly similar to patients recruited to recent clinical tri-
als of antitussive therapies (e.g., enrollment of patients 
with RCC and exclusion of smokers and patients with 
significant lung disease or recent respiratory tract infec-
tions) [5–7, 20]. However, some participants reported low 
scores on the SCCD in the past 24 h. This could likely be 
explained by the reported day-to-day variability of cough 
and the nature of the interview participation; participants 
may have scheduled their interview on a day when they 
were not experiencing cough exacerbation, as noted by 
several participants who requested to reschedule their 
interview. Another limitation of the study is that the sam-
ple of participants did not represent individuals at lower 
education levels as in the current study most partici-
pants in the USA had at least some college education and 
most UK participants had a university degree. Additional 
testing in individuals with lower education levels is sug-
gested. As physician confirmation of RCC diagnosis was 
not an eligibility requirement for this study, exit inter-
views with participants from phase 2 trials with clinically 
confirmed RCC should be considered for the future.

Psychometric analyses of the SCCD Version 1.0 are 
planned to provide evidence of construct validity, reli-
ability, sensitivity to change, and interpretability of SCCD 
scores. The conceptual framework might be revised as 
the SCCD is tested in future research to make sure that 
the finalized versions of both the conceptual framework 

and the SCCD are accurately representing patients’ expe-
riences of the frequency and severity of cough in the con-
text of clinical trials.

Conclusions
The ability to assess the frequency and severity of RCC 
and its related symptoms together with the day-to-day 
disruptions that RCC imposes on patients’ lives is impor-
tant for evaluating the efficacy of interventions for RCC 
in clinical trials. In this article, we described the devel-
opment and refinement of a new PRO instrument—the 
SCCD—based on qualitative research with patients with 
RCC and continuous expert input. The results of the 
study provide evidence supporting the content validity of 
the SCCD for evaluating outcomes of therapies for RCC.
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