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Abstract

Background: Chronic cough (CC) represents a significant health burden. This study assessed the prevalence of CC
(defined as per international guidelines as cough duration >8 weeks) in Spanish adults and compared characteristics
between CC and non-CC cohorts.

Methods: CC cohorts were compiled using data from adult respondents to the 2020 Spanish cross-sectional online
National Health and Wellness Survey (NHWS). Using propensity scores, respondents experiencing CC during their
lifetime and the previous 12 months were matched 3:1 to respondents without CC and their health characteristics were
compared. The number of Spanish adults affected with CC was estimated using weighted CC prevalence.

Results: CC during their lifetime or the previous 12 months was experienced by 579 (8.2%) and 389 (5.5%) of 7074
NHWS respondents, of whom 233 (38.5%) and 171 (44.0%), respectively, had physician-diagnosed CC. Based on weighted
prevalence rates, lifetime and 12-month CC were estimated to affect =3.3 million and =2.2 million Spanish adults, re-
spectively. Relative to the non-CC cohort, the 12-month CC cohort consistently demonstrated poorer health status,
poorer mental health, greater healthcare utilization, and lower productivity at work and home.

Conclusion: This study contributes novel data regarding the prevalence of CC in Spain, suggests that CC is under-
diagnosed, and reflects that CC and related comorbidities inflict a significant health burden in the affected population.
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UK and Finland®) than in Asia (2.2%’ and 2.6%" in Japan’
and Korea®), and Africa (1.1% in Nigeria®).

The absence of International Classification of Diseases
(ICD) codes for CC prevents the use of health record da-
tabases for quantifying CC prevalence. Research conducted
in clinical settings and specialist cough centers may provide
different results than in the overall population. In Spain,
evidence regarding the epidemiology of CC at the
population-level is lacking. Because CC negatively impacts
health status and quality of life (QoL),>”'*"'> emotional well-
being (associated with anger/frustration,'* depression,'* '
anxiety'*'%) daily living”'> and social activities,'* insights
on the frequency and impact of CC are of interest for
healthcare planning.

This study aimed to estimate the prevalence of CC in
Spanish adults using data from a web-based survey ad-
ministered to a panel representative of the general adult
population of Spain, and compare characteristics between
CC and matched non-CC cohorts.

Methods

The National Health and Wellness Survey (NHWS) is a
cross-sectional survey conducted in numerous countries,
including Spain, using a self-administered, internet-based
questionnaire addressed to a sample of the general pop-
ulation aged >18 years. Post-hoc analyses have shown that
the NHWS typically captures data from ~0.02% of adults
from a given country. The NHWS protocol and questionnaire
were approved by the Pearl Institutional Review Board.

Potential NHWS respondents were recruited through an
existing, general-purpose (non-healthcare-specific) web-
based panel. All panelists explicitly agreed to be panel
members. A targeted quota sampling procedure was im-
plemented to ensure that the sex and age of the NHWS
sample were representative of the Spanish adult population.
Inclusion criteria for the NHWS were age >18 years, the
ability to read and write in Spanish, and informed consent.

The 2020 Spanish NHWS was conducted between 30
December 2019 and 20 April 2020, using a Spanish-language
survey version translated from original and reviewed by expert
physicians. The covariates captured by the NHWS included
demographic variables, general health characteristics, health
status, experienced and/or diagnosed comorbidities, depres-
sion and anxiety symptoms, work productivity, and healthcare
utilization. All information was self-reported by respondents,
and no clinical charts or medical reports were reviewed.

Comorbidity burden was assessed using the Charlson
comorbidity index (CCI),'”'® which represents a weighted
sum of multiple comorbid conditions predictive of mortality
(higher scores indicate a greater comorbidity burden). The
original CCI, plus a modified version excluding chronic
obstructive pulmonary disease (COPD), a condition fre-
quently associated with CC, were used.

Health status was assessed using the Medical Outcomes
Study 12-item Short Form Survey (SF-12v2)."? Better health
status is represented by higher domain (physical functioning,
physical role limitations, bodily pain, general health, vitality,
social functioning, emotional role limitations, and mental
health), physical component summary (PCS), and mental
component summary (MCS) scores. A score of 50 (£10), was
assumed to be the population norm. The SF-12v2 response
pattern was converted to SF-6D Utility Scores, which range
from 0 (health state equivalent to death) to 1 (perfect health).

Depression and anxiety symptoms over the prior 2 weeks
were evaluated respectively by the 9-item Patient Health
Questionnaire (PHQ-9)?° and 7-item Generalized Anxiety
Disorder scale (GAD-7).?' Each item is scored from 0-3 for
a total PHQ-9 score of 0-27 (scores >10 suggest major
depressive disorders)®* and a total GAD-7 score of 0-21
(scores of 5, 10, and 15 are the cutoff for mild, moderate,
and severe anxiety symptoms, respectively).

Work productivity over the previous 7 days was assessed
by the 6-item Work Productivity and Activity Impairment
(WPAI) questionnaire, which measured health-related ab-
senteeism (percentage of work time missed), presenteeism
(percentage of impairment experienced while at work),
overall work productivity loss (absenteeism plus pre-
senteeism), and activity impairment (percentage of
impairment in daily activities outside of work).”> All re-
spondents provided activity impairment data, but only full-
or part-time respondents provided work-related data.

Sleep problems (self-reported or physician-diagnosed) in
the previous 12 months were assessed via direct questions to
the respondents. To assess healthcare utilization, respon-
dents were asked to report any-cause hospitalizations, and
any visits to HCPs, relevant specialists, and emergency
rooms (ER) during the previous 6 months.

Cohort selection

NHWS respondents were asked questions pertaining to CC
(defined in the survey as daily cough lasting >8 weeks,
according to the European Respiratory Society guidelines
available at the time of study design and data collection®).
Individuals reporting that they had experienced CC at any
point in their lifetime or during the previous 12 months
formed the lifetime and 12-month CC cohorts, respectively.
Individuals reporting CC diagnosed by a physician in their
lifetime or the previous 12 months formed the diagnosed
lifetime and diagnosed 12-month CC cohorts, respectively.

Statistical analysis

Descriptive data are reported as means (+ standard deviation) for
quantitative variables, and frequencies for categorical variables.
The prevalence of CC was calculated using the total number of
NHWS respondents as the denominator. The weighted
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prevalence of CC was estimated using post-stratification
Horvitz-Thompson sampling weights based on the age
and sex distribution in Spain according to data from the
US Census’ International Database (https://www.census.
gov/programs-surveys/international-programs/about/
idb.html#). The weighted prevalence of CC was pro-
jected to the Spanish adult population to estimate the
number of Spanish adults affected by CC.

To compare outcomes, respondents of the 12-month CC
cohort were matched 1:3 to NHWS respondents without CC
in the previous 12 months using a propensity score calculated
using age, sex, modified CCI score, marital status, household
income, and a marital status/household income interaction
term. These variables were selected to account for differences
in healthcare and general health status between adults of
different sexes, ages, and socioeconomic status, and to ac-
count for comorbid conditions not associated with CC.

Chi-squared tests were used to compare proportions, and
Student t-tests were used to compare continuous variables.
Two-tailed p-values of <0.05 were considered statistically
significant. Statistical analyses were performed using SPSS
(v23), R (v4.0.2), and SAS (v9.4).

Results

Sample

The NHWS Spanish sample included 7074 respondents,
3487 males (49.3%) and 3587 females (50.7%) (Table 1).

The mean respondent age was 46.6 (+15.0) years; re-
spondents were generally well distributed across age cat-
egories (Table 1), except the >75-year age category, which
had 131 respondents (1.9%). Most (62.1%) respondents
were employed. Current, former and never smokers ac-
counted for 31.1%, 31.2%, and 37.7% of respondents. One-
third (34.3%) of respondents were overweight (body mass
index [BMI] 25 to <30 kg/m?), and 14.6% were obese
(BMI >30 kg/m?).

Chronic cough prevalence

During their lifetime, CC was experienced by 579 re-
spondents (8.2%), and 233 (3.2%) reported physician-
diagnosed CC (Table 1). CC during the previous
12 months was experienced by 389 respondents (5.5%), and
171 (2.4%) had physician-diagnosed CC during this period.
A physician diagnosis of CC was received by 38.5% and
44.0% of respondents who experienced CC during their
lifetime or the previous 12 months, respectively (Table 1).

For lifetime CC, the weighted prevalence of experi-
encing CC was 8.2%, estimated to affect ~3.35 million
adults in Spain, and of being diagnosed with CC was 3.2%,
estimated to affect ~1.30 million (Table 2). For 12-month
CC, the weighted prevalence of experiencing CC was 5.5%,
estimated to affect 2.2 million Spanish adults, and of being
diagnosed with CC was 2.4%, affecting =<1 million. The
weighted prevalence of 12-month CC was slightly higher in

Table I. Unweighted prevalence of chronic cough (experienced or diagnosed by a physician) in Spain.

Lifetime chronic cough

I2-month chronic cough

NHWS respondents (n) EXP, n (%)* DIA, n (%)* DIA/EXP (%)° EXP, n (%)* DIA, n (%)* DIA/EXP (%)°

Total (7074) 579 (8.2) 223 (3.2) 385 389 (5.5) 171 (2.4) 44.0

Gender
Female (3587) 320 (8.9) 123 (3.4) 384 222 (6.2) 97 (2.7) 43.7
Male (3487) 259 (7.4) 100 (2.9) 38.6 167 (4.8) 74 (2.1) 443
p-value 0.022 0.177 0.010 0.11

Age (years)
18-29 (1109) 115 (10.4) 35 (3.2) 30.4 64 (5.8) 26 (2.3) 40.6
30-39 (1289) 133 (10.3) 40 (3.1) 30.1 81 (6.3) 28 (2.2) 34.6
4049 (1634) 124 (7.6) 51 (3.1) 41.1 92 (5.6) 42 (2.6) 45.7
50-64 (1865) 142 (7.6) 70 (3.8) 49.3 105 (5.6) 56 (3.0) 53.3
65-74 (1046) 53 (5.1) 21 (2.0 39.6 38 (3.6) 15 (1.4) 39.5
275 (131) 12 (9.2) 6 (4.6) 50.0 9 (6.9) 4 3.1 444
p-value <0.001 0.181 0.098 0.171

Smoking status
Current/former (4409) 419 (9.5) 169 (3.8) 40.3 293 (6.6) 135 3.1) 46.1
Never (2665) 160 (6.0) 54 (2.0) 338 96 (3.6) 36 (1.4) 375
p-value <0.001 <0.001 <0.001 <0.001

DIA: diagnosed by a physician; EXP: experienced; NA: not available; NHWS: National Health and Wellness Survey.

*Values indicate, by variable, the number and percentage (in brackets) of cohort members with chronic cough; percentages are based on the number of

NHWS respondents with that variable.
®Values indicate the percentage of DIA members within the EXP cohort.
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women than in men (6.0% vs. 4.9%; p = 0.049), but no
other significant between-gender differences were shown
(Table 2).

The non-weighted (Table 1) and weighted (Table 2)
prevalence of lifetime and 12-month CC were significantly
(» <0.001) higher in current/former smokers than in never-
smokers. In the cohorts self-reporting CC, more current/
former smokers than non-smokers had physician-diagnosed
CC (Table 1).

The weighted prevalence of lifetime CC differed sig-
nificantly between age categories (p<0.001), being higher in
those aged 18-39 and >75 years than in those aged 40-74
years (<10% vs. =7%; Table 2). In the cohort self-reporting
lifetime CC, physician-diagnosed CC was less common in
individuals aged 18-39 years than in those aged >40 years
(=30% vs. ~40-50%; Table 1).

General health and comorbidities

The cohort self-reporting CC in the past 12 months and the
matched non-CC cohort of NHWS respondents had similar
distributions of all covariates included in the propensity
score algorithm. Mean ages in the 12-month CC and the
matched non-CC cohorts were similar (45.1 and 45.3 years),
as was the gender distribution (percentage of females:
57.1% and 58.2%, respectively). There were no significant
differences between the 12-month CC and non-CC cohorts
concerning weight-related parameters: mean BMI of 25.5
(£5.2) kg/m? versus 25.2 (+5.2) kg/m* (p=0.394), 30.3%

versus 32.6% of cohort members were overweight, and
16.7% versus 13.3% were obese. The percentage of em-
ployed respondents was similar between the 12-month
CC cohort (65.8%) and the matched non-CC cohort
(61.7%).

Smoking status differed significantly (p < 0.001) be-
tween the 12-month CC and non-CC cohorts. Current
smokers accounted for 50.1% versus 30.9% of the 12-
month CC and non-CC cohorts, respectively, previous
smokers for 25.2% versus 30.8%, and never smokers for
24.7% versus 38.3%.

CCI scores indicated that comorbidities were signifi-
cantly (p < 0.05) more common in the 12-month CC than in
the non-CC cohort (Table 3). Digestive disorders (specifi-
cally gastroesophageal reflux disease/acid reflux, heart-
burn), neurologic disease, respiratory diseases (specifically
allergies, asthma, COPD, chronic bronchitis), and rheu-
matoid arthritis were significantly more common in the CC
cohort than in the non-CC cohort.

Respondents with past 12-month CC had significantly
poorer health status than those in the non-CC cohort, as
shown by their 3.8 and 3.3 point lower mean SF-12v2 PCS
and MCS scores, and 2.7-4.3 point lower mean domain
scores (Table 4; all p < 0.001).

Depression and anxiety symptoms were more common
in the 12-month CC cohort than in the non-CC cohort, as
indicated by their significantly (p < 0.001) higher mean
PHQ-9 and GAD-7 scores (Table 4). Significantly (p <
0.001) more individuals in the CC cohort than in the non-

Table 2. Weighted prevalence of chronic cough (experienced or diagnosed by a physician) in Spain.

Lifetime chronic cough

12-month chronic cough

Spanish population (n) EXP, n (%)* DIA, n (%)? EXP, n (%)* DIA, n (%)*
Adults (40,663,139) 3,345,015 (8.2) 1,296,104 (3.2) 2,236,153 (5.5) 980,074 (2.4)
Gender
Female (20,767,414) 1,792,882 (8.6) 714,049 (3.4) 1,256,228 (6.0) 551,295 (2.7)
Male (19,895,725) 1,552,133 (7.8) 582,055 (2.9) 979,925 (4.9) 428,779 (2.2)
p-value 0.229 0.247 0.049 0.191
Age, years
18-29 (6,025,059) 652,365 (10.8) 196,785 (3.3) 351,639 (5.8) 145,701 (2.4)
30-39 (6,790,933) 719,511 (10.6) 215,580 (3.2) 437,452 (6.4) 149,101 (2.2)
40-49 (8,600,286) 634,864 (7.4) 261,698 (3.0) 470,306 (5.5) 214,450 (2.5)
50-64 (10,149,558) 779,304 (7.7) 382,797 (3.8) 577,281 (5.7) 306,462 (3.0)
65-74 (8,181,336) 464,631 (5.7) 192,074 (2.3) 337,713 (4.1) 135911 (1.7)
>75 (915,967) 94,340 (10.3) 47,170 (5.1) 61,762 (6.7) 28,449 (3.1)
p-value <0.001 0.341 0.267 0.372
Smoking status
Current/former (25,229,919) 2,428,625 (9.6) 964,116 (3.8) 1,696,750 (6.7) 764,453 (3.0)
Never smoked (15,433,220) 916,390 (5.9) 331,988 (2.2) 539,403 (3.5) 215,621 (1.4)
p-value <0.001 <0.001 <0.001 <0.001

DIA: diagnosed; EXP: experienced; NA: not available; NHWS: National Health and Wellness Survey.
*Values indicate, by variable, the estimated number of adults in Spain with chronic cough and (in brackets) the weighted prevalence in the overall NHWS

population.
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Table 3. Physician-diagnosed comorbidities during the previous 12 months.

12-month chronic cough Matched non-chronic cough
Comorbidity-related outcome cohort (n = 389) cohort (n = |164) p value
CCI Original
Mean score (SD) 0.77 (1.19) 0.47 (1.06) <0.001
No. of comorbidities, n (%)*
0 214 (55.0) 869 (74.7) <0.001
| 108 (27.8) 162 (13.9)
>2 67 (17.2) 133 (11.4)
CCl Modified (without COPD)
Mean score (SD) 0.50 (1.05) 0.43 (1.01) 0.235
No. of comorbidities, n (%)*
0 277 (71.2) 893 (76.7) 0.042
| 69 (17.7) 149 (12.8)
22 43 (I11.1) 122 (10.5)
Comorbidity (responder n®), n (%)
Cancer, any? (1539) 14 (3.6) 54 (4.7) 0.457
Digestive disease, any® (1530) 124 (32.4) 193 (16.8) <0.001
GERD or acid reflux (1544) 33 (8.5) 42 (3.6) <0.001
Heartburn (1544) 76 (19.6) 95 (8.2) <0.001
Liver disease (1535) 5(1.3) 14 (1.2) 0.893
Cardiovascular disease, any’ (1540) 40 (10.4) 124 (10.7) 0.876
Neurological disease, any® (1540) 14 (3.6) 14 (1.2) 0.005
Rheumatoid arthritis (1540) 24 (6.2) 39 (34) 0.025
Respiratory disease, any" (1542) 267 (69.0) 391 (33.6) <0.001
Allergies, any (1542) 148 (38.2) 342 (29.6) 0.002
Asthma (1549) 66 (17.0) 78 (6.7) <0.001
Rhinitis (1541) 17 (4.4) 27 (2.3) 0.055
COPD (1544) 21 (5.4 13 (I.1) <0.001
Chronic bronchitis (1543) 86 (22.3) 33 (27) <0.001
Emphysema (1544) 4 (1.0) 8 (0.7) 0.742
Chronic cough, diagnosed (1541) 171 (44.2) 10 (0.9) <0.001

CClI: Charlson Comorbidity Index; COPD: chronic obstructive pulmonary disease; GERD: gastroesophageal reflux disease; NHWVS: National Health and
Wellness Survey; SD: standard deviation.

*Values in the cohort columns indicate the absolute number and percentage (in brackets) of cohort members with variable; percentages were calculated
based on the total number of members in the cohort.

PProvides the total number of responders to each question in both cohorts (maximum possible 1553); the remaining respondents declined to respond to
this question.

“Values in the cohort columns indicate the absolute number and percentage (in brackets) of cohort members with variable; percentages were based on the
number of cohort members who responded to the specific comorbidity question.

YIncludes any tumor, leukemia, lymphoma, and metastatic solid tumors.

Includes GERD, acid reflux, heartburn, irritable bowel syndrome (with constipation and/or diarrhea), ulcerative colitis, and active/peptic stomach or
duodenal ulcer.

fincludes congestive heart failure, ischemic heart disease, cerebrovascular disease (transient ischemic attack, stroke), and peripheral vascular disease.
#Includes dementia, current hemiplegia, multiple sclerosis, and Parkinson’s disease.

PIncludes asthma, chronic bronchitis, COPD, emphysema, hay fever, physician-diagnosed chronic cough and allergies.

CC cohort had moderate-to-severe depression (39.9% vs. Activity/work impairment

21.6%) or moderate-to-severe anxiety symptoms (26.8% vs.

13.8%). As assessed by the WPAI, mean activity impairment in the
Sleeping disorders (experienced or physician-diagnosed) previous 7 days was higher in the 12-month CC cohort than

were significantly more common in the 12-month CC cohort  in the non-CC cohort (38.5% [+28.2] vs. 25.1% [£27.4];

than in the non-CC cohort, as were insomnia, narcolepsy p<0.001). Among actively working cohort members, the

(experienced only), sleep apnea, and other sleep difficulties CC cohort had significantly (p<0.001) higher mean per-

(Table 5). centages of absenteeism (11.9% [£20.0] vs. 6.5% [£16.6]),
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Table 4. Health status, depression, and anxiety in the previous 12 months.

12-month chronic cough

Matched non-chronic cough

Outcome, instrument cohort (n = 389) cohort (n = |164) p value
Health status, SF-12-v2
Physical Component Summary score, mean (SD) 47.68 (8.25) 51.44 (8.03) <0.001
Mental Component Summary score, mean (SD) 42.42 (9.14) 45.69 (9.31) <0.001
Domain scores, mean (SD)
Physical functioning score 47.69 (9.79) 51.87 (8.40) <0.001
Physical role limitation score 43.79 (8.76) 47.94 (8.82) <0.001
Bodily pain score 45.07 (9.77) 49.20 (9.45) <0.001
General health score 46.35 (9.91) 49.25 (9.02) <0.001
Vitality score 49.80 (9.08) 52.51 (8.99) <0.001
Social functioning score 42.38 (9.10) 46.40 (9.23) <0.001
Emotional role limitations score 39.23 (10.75) 43.58 (10.82) <0.001
Mental health score 44.57 (9.09) 47.82 (8.71) <0.001
Health utility, SF-6D
Utility score, mean (SD) 0.65 (0.11) 0.70 (0.12) <0.001
Depression, PHQ-9*
Total score, mean (SD) 8.84 (6.64) 5.78 (5.88) <0.001
Classification of depression, n (%)*
None-minimal (score 0—4) 118 (30.3) 624 (53.6) <0.001
Mild (score 5-9) 116 (29.8) 289 (24.8)
Moderate (score 10-14) 84 (21.6) 136 (11.7)
Moderately severe (score 15-19) 40 (10.3) 74 (6.4)
Severe (score 20-27) 31 (8.0) 41 (3.5)
Anxiety, GAD-7
Mean score (SD) 6.91 (5.30) 4.56 (4.53) <0.001
Classification of anxiety, n (%) *
None (score 0-4) 145 (37.3) 660 (56.7) <0.001
Mild (score 5-9) 140 (36.0) 344 (29.6)
Moderate (score 10-14) 66 (17.0) 110 (9.5)
Severe (score 15-21) 38 (9.8) 50 (4.3)

GAD-7: Generalized Anxiety Disorder-7 scale; NHWS: National Health and Wellness Survey; PHQ-9: Patient Health Questionnaire-9; SD: standard
deviation; SF-12v2: Medical Outcomes |2-item Short Form Survey Instrument; SF-6D Short-Form Six-Dimension health index.
?Values indicate the number and percentage (in brackets) of cohort members with that classification; percentages are based on the total number of NHWS

respondents in the cohort.

presenteeism (34.6% [£27.9] vs. 21.6% [£26.3]), and total
work productivity impairment (38.4% [£31.1] vs. 24.1%
[£28.7]) than the non-CC cohort.

Healthcare utilization

During the previous 6 months, significantly (p<<0.001) more
12-month CC cohort than of non-CC cohort members used
healthcare resources, including all-cause hospitalization,
and visits to any HCP, relevant specialists, and ER
(Figure 1). The CC cohort, relative to the non-CC cohort,
had a significantly (p<0.001) higher mean number of
visits to any HCP (7.6 [£9.9] vs. 4.1 [+4.7]), relevant
specialists (4.4 [£5.8] vs. 2.3 [£3.2]), primary-care phy-
sicians (2.6 [£3.3] vs. 1.5 [£1.9]), and ER (1.4 [£2.1] vs.
0.7 [£2.2]).

Discussion

Given the lack of epidemiological studies of CC in Spain,
this study, based on the NHWS cross-sectional survey,
contributes novel data regarding the estimated prevalence of
CC in adults in Spain and the significant health burden
experienced by this population. In this study, the weighted
prevalence of lifetime and 12-month CC was 8.2% and
5.5% respectively. These figures are in line with recently
published NHWS surveys from the USA** and Japan®
using similar methodology, which reported a weighted
prevalence of 12-month CC of 5.0%°* and 4.3%,%
respectively.

Similar to prior CC studies,” being a current/former
smoker was consistently associated with an increased
prevalence of CC. A significantly higher weighted preva-
lence of CC in females than in males was shown only in the
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Table 5. Sleep disorders in the previous |2 months.

I2-month chronic
cough cohort (n = 389)

Both cohorts (n = 1553)

Matched non-chronic
cough cohort (n = |164)

Sleep disorder Responded to question (n)* n (%)° n (%)° p value
Experienced in the previous |2 months
Any 1545 286 (73.6) 513 (44.3) <0.001
Specific disorders 1545
Insomnia 1545 186 (48.1) 296 (25.6) <0.001
Narcolepsy 1545 9 (2.3) 5 (0.4) 0.002
Sleep apnea 1545 59 (15.2) 79 (6.8) <0.001
Other sleep difficulties 1545 154 (39.8) 243 (21.0) <0.001
Diagnosed by a physician in the previous |2 months
Any 1540 143 (37.1) 209 (18.1) <0.001
Specific disorders
Insomnia 1539 99 (25.8) 138 (11.9) <0.001
Narcolepsy 1540 I (0.3) 1 (0.1) 1.000
Sleep apnea 1539 35 (9.1) 58 (5.0) 0.004
Other sleep difficulties 1542 51 (13.2) 71 (6.1) <0.001

*The remaining cohort members declined to answer these questions.

PPercentage based on the number of members of that cohort who responded to that specific question.
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Figure 1. Use of all-cause healthcare resources in the previous
6 months. Any specialist is a summary of any of a group of
specialties most relevant to persons with chronic cough,
specifically general/family practitioner, internist, allergist,
cardiologist, gastroenterologist, neurologist, nurse practitioner/
physician assistant, otolaryngologist, psychiatrist, psychologist/
therapist, and pulmonologist. All p < 0.001.

12-month CC cohort; similar between-gender differences
have been reported in other studies,” " '*?® including the
NHWS survey from the USA.>* Age significantly influ-
enced only the weighted prevalence of lifetime CC. Of
interest, although respondents aged 1839 years had higher
rates of lifetime CC than those aged 40—74 years, rates of
diagnosed CC were lower in younger individuals. Studies
frequently describe CC as being more common in middle-
aged populations (aged 40-65 years),%'%!"142% byt this
study suggests that younger populations may have a higher
relative prevalence of CC than previously described. This
finding could be due in part to a higher percentage of

underdiagnosis in this age group, who are less often in
contact with the health system and less likely to seek
medical care.

Matching the 12-month CC cohort to a non-CC cohort
allowed this study to explore differences in these pop-
ulations while controlling for differences in age, gender,
CCI, marital status, and income. Comorbidities were more
common in individuals with CC during the previous
12 months than those without CC, both overall and with
regard to particular types of comorbidities, including dis-
eases affecting the digestive, neurologic, and respiratory
systems, and rheumatoid arthritis. Potential relationships
have been suggested between CC and many other condi-
tions, primarily gastrointestinal symptoms>®2°=! and re-
spiratory conditions,®''**! as well as sleep apnea®*>*
and laryngeal hypersensititivy.>>

Individuals with CC during the previous 12 months had
poorer overall, physical, and mental health status than those
without CC, as shown by their significantly lower SF-12v2
PCS, MCS, and domain scores. Similar results have been
shown in other studies. For example, the condition was
burdensome and affected daily living measures in CC pa-
tients in a US study,'® adversely affected the QoL of 96% of
CC patients in a European survey,'' and decreased QoL
scores in CC patients relative to healthy volunteers in a
Chinese study'? and matched non-CC respondents in
Japanese13 and Korean'’ surveys.

Furthermore, depression, anxiety, and sleep problems
were significantly more common in individuals with CC in
the previous 12 months than in those without CC, as has
been previously shown. Depression was significantly
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associated with CC in elderly patients in Korea,'® depres-
sion, anxiety, and sleep disturbances more common in
patients with CC than in matched non-CC respondents in
Japan,' and depression, anxiety, and disturbed sleep were
each reported in 55-77% of patients with CC in the UK.'*
These aspects must be taken into account when studying
patients with CC.

In addition, CC impacted the daily life and work of
individuals to a significant extent. Relative to individuals
without CC, those with 12-month CC had 1.4-fold higher
impairment of daily activities and, in individuals who were
currently working, a 1.6-fold higher impairment of total
work productivity. This confirms the findings of other
studies, in which CC significantly impaired daily activities
and work productivity by 1.4-and 1.5-fold in Japan,'® sig-
nificantly affected the employment, social life, hobbies, and
holidays of Swedish patients,”® and affected the daily ac-
tivities and social life of >60% of UK patients.'*

Finally, healthcare utilization for any reason was more
common in patients with than without CC, including a 1.2-.
1.7-, and 2.0-fold higher proportion who visited any HCP or
specialist, visited the ER, or who were hospitalized, re-
spectively. Likewise, the Japanese survey showed that CC
patients had higher numbers of visits to HCPs and the ER
than matched non-CC respondents'?

The incremental burden of CC on comorbidities, health
status, depression, anxiety, sleep problems, daily life and
work activities, and healthcare utilization, indicate that there
is an unmet need to improve overall health in patients with
CC. Furthermore, CC may be difficult to treat successfully
and is often persistent.''*">® Given the estimated preva-
lence of CC in Spain and other countries, CC represents a
considerable burden to healthcare payers, and, when work
impairment is included, to society. Better interventions and
targeted treatments are needed to manage CC,** ** which
have the potential to improve the overall health status and
QoL of patients, as well as reduce CC-related depression,
anxiety, sleep problems, daily living, and work impairment,
and healthcare utilization.

The current study has limitations that should be con-
sidered. In common with other internet-based, patient-
reported surveys, the NHWS sample likely under-
represents people without access to or familiarity with
electronic media, including the elderly, institutionalized
individuals, and those with severe comorbidities and dis-
abilities that may make access to, and ability to participate
in, online survey panels more difficult. As all information
was self-reported by participants, it may be subject to recall
and self-representation bias and cannot be verified.

Our sample can be considered representative of the adult
Spanish population aged 18—75 years, but not of those
aged >75 years, who accounted for only 1.9% of NHWS
respondents. Smoking or the use of angiotensin-converting
enzyme inhibitors (ACEi) did not exclude participation in

the survey. Respondents were asked about smoking habits,
but not specifically ACEi use, therefore, its impact on CC
prevalence could not be analyzed. The calculation of CCI
may be slightly low, as the NHWS does not capture the
comorbidities of moderate/severe liver disease and para-
plegia (usually included in the definition of hemiplegia).

Finally, it should be noted that many of the outcomes that
were worse in patients with CC (health status, depression,
anxiety, sleep disorders, healthcare utilization, and activity
and work-productivity impairment) may be influenced by
existing comorbidities, beyond those accounted for in the
modified CCI used in matching, rather than by CC itself.
Future research is warranted specifically in populations with
refractory CC or unexplained CC. Patients with these
conditions constitute a subset of the overall CC population
with a greater burden of cough, and exploration of outcomes
in this population where cough has been adequately diag-
nosed and managed may reveal additional insights on the
burden of cough not related to underlying conditions.
Further studies evaluating the influence of comorbidities
and other potential confounding factors on these outcomes
would be of value.

Conclusion

This study showed that CC is frequent in Spanish adults,
with 8.2% (=3.2 million) and 5.5% (=2.2 million) experi-
encing CC lifetime or in the past 12 months, but it appears
underdiagnosed, especially in younger age groups. Re-
spondents afflicted with CC experience a significant health
and QoL burden relative to those without CC, that might be
related to CC itself, and also to comorbidities not included
in the modified CCI.
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