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Purpose: The Continuing to Confront COPD International Patient Survey aimed to estimate
the prevalence and burden of COPD globally and to update findings from the Confronting COPD
International Survey conducted in 1999-2000.

Materials and methods: Chronic obstructive pulmonary disease (COPD) patients in
12 countries worldwide were identified through systematic screening of population samples.
Telephone and face-to-face interviews were conducted between November 2012 and May 2013
using a structured survey that incorporated validated patient-reported outcome instruments.
Eligible patients were adults aged 40 years and older who were taking regular respiratory medica-
tions or suffered with chronic respiratory symptoms and reported either 1) a physician diagnosis
of COPD/emphysema, 2) a physician diagnosis of chronic bronchitis, or 3) a symptom-based
definition of chronic bronchitis. The burden of COPD was measured with the COPD Assessment
Test (CAT) and the modified Medical Research Council (nMRC) Dyspnea Scale.

Results: Of 106,876 households with at least one person aged =40 years, 4,343 respondents
fulfilled the case definition of COPD and completed the full survey. COPD prevalence ranged
from 7% to 12%, with most countries falling within the range of 7%-9%. In all countries,
prevalence increased with age, and in all countries except the US was greater among men (range
6%—14%) than among women (range 5%—11%). A significant disease burden was observed when
considering COPD symptoms or health status, and showed wide variations across countries.
Prevalence of moderate-to-severe dyspnea (mMRC scale =2) ranged from 27% to 61%, and
mean CAT score ranged from 16.0 to 24.8, indicating medium-to-high impairment.
Conclusion: This survey, representing 12 countries, showed similar rates of estimated COPD
prevalence across countries that were higher than those reported a decade ago in the original
Confronting COPD International Survey. A significant burden of COPD was demonstrated by
symptoms and health care-resource use, similar to that reported in the original survey.
Keywords: chronic obstructive pulmonary disease, patient perspective, prevalence, patient-

reported outcomes

Introduction

Chronic obstructive pulmonary disease (COPD) is a progressive inflammatory disease,
associated with a global social and economic burden that is projected to increase in
both developed and developing countries, due to the continued use of tobacco and
biomass fuels, and aging populations.'* Many patients with COPD suffer an impact
on their quality of life** and activities of daily living.® Exacerbations of COPD can
have a major impact on these activities, and are a risk factor for hospitalizations,
mortality, and worse disease progression,”!'' placing a large economic burden on
health care systems.!?
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A systematic review of the global population-based
prevalence estimates of COPD, chronic bronchitis, and/or
emphysema in adults aged 40 years and older reported a
pooled prevalence of 9%—10%;'* however, significant hetero-
geneity across countries and widely differing methodologies
for assessing prevalence made comparisons between studies
difficult to interpret. The use of standardized spirometry cri-
teria for quantifying the prevalence of COPD in adults aged
40 years and older shows similar intercountry variation, but
generally demonstrates higher prevalence rates than earlier
studies.!*!3

Past global population surveys have highlighted the high
morbidity burden associated with COPD. The original Con-
fronting COPD International Survey conducted in Europe
and North America in 2000 showed that many patients with
diagnosed COPD or symptoms consistent with chronic bron-
chitis underestimated their symptoms and severity of disease,
as evidenced by a high proportion experiencing limitations to
daily activities and a frequent use of health resources.'® Similar
findings were reported in the BREATHE study, conducted
in eleven countries in the Middle East, North Africa, and
Pakistan.'”"® Fletcher et al reported a high impact of COPD in
a working-age population, with approximately 40% of patients
retiring early due to COPD." The Hidden Depths of COPD
online survey also evaluated a working-age COPD population
(mean age 53 years) across 14 countries, demonstrating a
significant impact on daily activities and high levels of exac-
erbations and health care-resource use, despite the majority
of patients regarding their disease as “under control”.?

The Continuing to Confront COPD International Survey
replicated the original Confronting COPD International Sur-
vey 13 years later, and aimed to estimate COPD prevalence
and disease burden from both the patient and physician
perspective across 12 countries. This paper describes the
Continuing to Confront COPD Patient Survey methodology,
and reports on the COPD prevalence and patient-reported
burden by country.

Materials and methods

Study design and subject selection
The Continuing to Confront COPD International Patient
Survey was a population-based survey of adults fulfilling a
case definition of COPD, conducted in 12 countries (Brazil,
France, Germany, Italy, Japan, Mexico, Netherlands, Russia,
South Korea, Spain, UK, USA) between November 2012
and May 2013.

COPD patients were identified systematically by screen-
ing probability samples of households using three sampling

approaches. In countries with high rates of telephone cover-
age (France, Germany, Italy, Netherlands, Spain, UK, USA),
random-digit dialing (RDD) of a sample of landline-telephone
households was conducted, and respondents were interviewed
by computer-assisted telephone interviewing (CATI). The
sampling was stratified by region, and produced a nation-
ally representative sample of the urban/rural population. In
countries with variable or poor telephone coverage (Brazil,
Mexico, Russia, South Korea), households were sampled by
area-probability sampling of urban areas, and respondents
were interviewed face to face. In Japan, where neither of
the aforementioned methods was feasible, an online health
panel that was demographically representative of the Japa-
nese population was used for sampling and screening COPD
patients. As with the other countries, respondents from the
online panel who met the case definition of COPD were then
interviewed by CATI.

With all sampling methods, households were initially
screened for any persons aged 40 years or older; respon-
dents were then screened for case definition of COPD
according to the questionnaire qualifying criteria. Prior
to completion of the survey, all respondents gave verbal
consent to participate, and could terminate the interview at
any time. Participation in the survey was voluntary, and all
subject data were confidential and anonymous. This survey
qualified for institutional review board exemption (see full
details in the Supplementary materials). Further details about
each sampling method can be found in the Supplementary
materials.

Case definition

The case definition for COPD in this survey was adults

aged 40 years and older meeting one of the following

definitions:

e physician diagnosis of COPD, chronic obstructive airway
disease, or emphysema, and either regularly used medica-
tion to treat these conditions or had chronic cough with
phlegm most days

e physician diagnosis of chronic bronchitis and either
regularly used medication to treat this condition or had
chronic cough with phlegm most days

e chronic bronchitis defined by symptomatology (cough and
sputum production on most days for at least 3 months in
the year for at least 2 consecutive years)*'?? and either
regularly used medication to treat this condition or had
chronic cough with phlegm most days.

Eligibility was determined using a hierarchal approach:

a respondent who qualified with a physician diagnosis of
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COPD, chronic obstructive airway disease, or emphysema
was not further queried to see if they also would qualify based
on physician diagnosis of chronic bronchitis. Only patients
who did not report any of the physician-diagnosed conditions
were assessed for the symptom-based definition of chronic
bronchitis. Therefore, it was possible that a respondent could
have suffered from more than one condition.

Data collection

Interviews were conducted using a structured questionnaire
with similar content to the original Confronting COPD Inter-
national Survey, supplemented with validated patient-reported
outcome (PRO) instruments, including the Work Productivity
and Activity Impairment (WPATI) Questionnaire,” the COPD
Assessment Test (CAT),?* the modified Medical Research
Council (mMRC) Dyspnea Scale,” the eight-item Morisky
Medication Adherence Scale,?® and the Patient Activation
Measure (PAM).?” An mMRC cutoff point of =2 indicates
moderate-to-severe breathlessness upon physical exertion.?
The total CAT score can range from 0 (best health status) to
40 (worst health), with scores =10 indicating medium-to-
very high impact of COPD on the patient’s life.”® Full details
of the PRO instruments can be found in the Supplementary
materials.

Subjects were further questioned about the severity of
their disease, daytime and nighttime symptoms, treatment
with antibiotics/corticosteroids, emergency room visits and
hospitalizations due to “worsening breathing problems”,

Persons aged >40 years in household

(n=106,876)
|

attitudes and views toward health care professionals and
treatments, and passive smoking/environmental smoke/dust/
fumes exposure. Respondent smoking status was defined as
current smoker (presently smoking cigarettes/cigars/pipe at
least once a day), former smoker (not currently smoking,
but had smoked at least 100 cigarettes in their lifetime and
at some point smoked on a daily basis), or never-smoker
(smoked fewer than 100 cigarettes in their lifetime or never
smoked at all). A recall of a physician diagnosis of prese-
lected comorbidities was queried (asthma, hypertension, heart
attack, heart failure, stroke, cancer). Body mass index was
calculated based on self-reported weight and height.” The
questionnaire was translated locally by professional transla-
tors experienced in health-survey research and reviewed by
at least two independent translators, and piloted within each
country. Validated translations of the PRO instruments were
used. Interviews were conducted in the local language using
the translated questionnaire, and had an average duration of
36 minutes (details by country shown in the Supplementary
materials). For quality-control purposes, a minimum of
10% of interviews (all sampling methods) were validated
by recontact or review of recorded interviews.

Sample population and statistical analysis

The sampling and screening process identified 106,876 house-
holds with a respondent aged 40 years and older who agreed
to be interviewed (Figure 1). Of these, 73,745 households
provided valid responses and completed the screening process

N=12,163 refused or unable to complete

v

Completed age/sex roster and random

selection (n=94,713)

\4

age/sex roster of the household

N=20,968 could not complete screening

* N=1,955 health or language problems,
ineligible age

* N=6,197 sampling quota for geographic

v

Denominator

prevalence calculation
of prevalence

Completed valid screening allowing for

\4

area fulfilled before screening completed

« N=12,816 met age qualification but
refused/not able to be reached after
repeat attempts

N=68,096 completed the screener but did
not meet one of the case definitions

(n=73,745)
| .
Numerator Fulfilled COPD case criteria
of prevalence (n=5,649)
| .

Consented and completed full survey

(n=4,343)

Figure | Study-consort diagram.
Abbreviation: COPD, chronic obstructive pulmonary disease.

N=1,306 did not consent and complete full
survey
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(denominator of the prevalence calculation). A valid response
was defined as a definitive response to all the qualifying ques-
tions; respondents who did not provide a response or who
were unable to complete the screening section of the ques-
tionnaire (eg, did not know, refusal, interruption, unable to
be interviewed due to poor health) were not included. Out of
this cohort, 5,649 respondents fulfilled the case definition of
COPD (numerator of the prevalence calculation). Response
rates ranged from 25% in the UK to 74% in Brazil. A total of
4,343 respondents fulfilled the case definition of COPD and
consented to complete the full survey (final survey popula-
tion). (A detailed flowchart is available in the Supplementary
materials, Figure S1). About a quarter of the final survey
population (n=1,001) were from the US, with the remaining
eleven countries each providing a sample of approximately
300 patients. This sample size allowed for a sample precision
for the prevalence estimates of between 0.3% to 1.1% at the
95% confidence level.

To minimize the effect of sex and age imbalances in the
sampling and screening process, the final survey population
(n=4,343) were weighted by age and sex according to the
latest census data available in each country. In addition,
data combining all 12 countries were weighted according to
population size. Therefore, all percentages presented in the
paper are weighted percentages. Descriptive statistics have
been used to present all data.

Results

COPD prevalence

The overall COPD prevalence ranged from 7% to 12%,
with the majority of individual country estimates ranging
from 7% to 9% (Figure 2). Prevalence rates were generally

15% 1

10% -

5%

0 -
Total

US Mexico Brazil France Germany lItaly

higher among men (range 6%-14%) than among women
(range 5%—11%). This pattern was consistent across all coun-
tries, with the exception of the US (men 6.2%, women 7.1%)
(Table 1). In all countries, prevalence increased with age.

Demographic data

Among the 4,343 respondents who fulfilled the case defini-
tion of COPD and consented to complete the full survey,
45% qualified with a physician diagnosis of either COPD,
chronic obstructive airway disease, or emphysema; 45% had
a physician diagnosis of chronic bronchitis; and 10% had
symptom-based chronic bronchitis (Table 2). About half
of the respondents were males (48%). There was variabil-
ity in respondent age across countries, with the highest
proportion of younger patients aged 40—49 years in Brazil
(31%), Japan (28%), and Russia (27%), and the proportion
of those 70 years and older was greatest in France (44%)
and Spain (39%). Thirty percent of all patients were in cur-
rent employment, ranging from 17% in the UK to 53% in
Russia. Hypertension (45% [range 20%—62%]) and asthma
(42% [range 12%—54%]) were the most commonly reported
comorbidities.

Smoking history and other exposure

Thirty-six percent of the total weighted population were clas-
sified as never smokers (range 24%—64%), 37% as former
smokers (range 27%-47%), and 28% as current smokers
(10%—34%) (Table 2 and Figure 3). Overall, men (79%) were
more likely than women (50%) to report being current/former
smokers. Among both sexes, current/former smokers were
more likely to report that they also had environmental expo-
sure, including passive tobacco smoke in the home or smoke/

Spain UK NL Russia Japan SK

Figure 2 Estimated prevalence of chronic obstructive pulmonary disease by country. Prevalence was weighted by country size.

Abbreviations: NL, Netherlands; SK, South Korea.
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Table | Estimated overall household COPD prevalence by country, and split by sex and age (years)

Country Estimated household COPD prevalence (%)

Overall Males Females Age 40-49 years Age 50-59 years Age 60-69 years Age =70 years
USA 6.7 6.2 7.1 39 6.4 6.7 8.9
Mexico 8.6 1.2 74 42 6.9 14.2 18.1
Brazil 1.8 13.5 10.7 8.7 1.6 13.1 17.8
France 7.5 83 7.0 38 5.9 8.2 1.2
Germany 85 10.1 7.6 5.8 82 10.5 13.0
Italy 7.0 8.7 5.5 4.7 5.7 7.5 9.2
Spain 6.5 8.4 5.0 35 5.1 6.6 8.7
UK 8.1 9.5 73 4.9 6.9 8.7 10.6
Netherlands 82 8.9 77 4.6 7.6 10.8 12.5
Russia 9.2 1.4 83 72 9.9 1.1 15.0
Japan 7.0 8.7 5.5 5.5 6.5 8.8 14.2
South Korea 82 1.1 5.9 4.6 72 9.5 15.6
Total 7.8 8.6 72 5.3 7.3 8.5 1.0
Note: Total prevalence was weighted by country size.
Abbreviation: COPD, chronic obstructive pulmonary disease.
dust/fumes at home or in the workplace (Figure 3). Among Discussion

the total weighted population, 18% of respondents indicated
neither smoking history nor environmental exposures. The
proportion of patients self-reporting an asthma diagnosis was
not markedly different in this nonsmoking/not environmentally
exposed group (44%) compared to the other three smoking/
environmental exposure categories (smokers/environmentally
exposed, 43%; smokers/not environmentally exposed, 34%;
nonsmokers/environmentally exposed, 49%).

COPD burden

When queried about their perception of the severity of their
COPD, on average a third (29%, range 14%—59%) of respon-
dents considered their disease mild, a further 48% stated their
disease was moderate (range 40%—65%), and 23% reported
severe or very severe disease (Figure 4).

A significant COPD burden was demonstrated using
validated measures of COPD-specific health status (CAT),
dyspnea (mMRC), COPD medication use, and health care-
resource use (Table 3 and Figure 5). Mean CAT scores ranged
from 16.0 in Japan to 24.8 in Brazil, with half of the countries
having a mean greater than 20, indicating high or very high
impact on patients’ daily lives. Frequency of moderate-to-
severe dyspnea ranged from 27% in Japan to 62% in the UK.
South Koreans reported the lowest use of day and nighttime
rescue medication (every day or most days), whereas patients
in the UK reported the highest use. Exacerbations (defined
as worsening breathing problems in the past 12 months)
that resulted in an emergency room visit were reported by
8%—61%, and 5%—25% of patients reported at least one
hospital admission for an exacerbation (Figure 5).

The Continuing to Confront COPD International Survey
sought to estimate the prevalence and burden of COPD in a
representative sample of COPD patients, using a range of cul-
turally relevant sampling techniques and a structured survey
that incorporated validated PRO instruments. Estimates of
COPD prevalence ranged from 7% to 9%, with the exception
of Brazil, which was 12%. In countries that were surveyed in
both the current study and the original Confronting COPD
International Survey, the estimate of COPD prevalence
(smokers and nonsmokers combined) showed an approximate
absolute increase of 1% (Italy, USA, Spain, Germany), 2%
(UK, France), and 4% (Japan), despite the more restrictive
case definition in the current study (requirement of regular
medication use or chronic symptoms).'*** Among countries
that did not participate in the original Confronting COPD
International Survey (Mexico, Russia, South Korea, Brazil),
there have been few studies with comparable methodologies
and COPD case definitions. A population-based survey using
a symptom-based definition of chronic bronchitis (cough and
sputum production during the majority of days for at least
3 consecutive months in the previous 2 or more successive
years) in Brazil reported a similarly high prevalence (13%)
as observed in the current study (12%).3! Population surveys
conducted in Mexico and South Korea using spirometric-
based COPD definitions report higher COPD prevalence
than the current survey (18% in adults =40 years in South
Korea,*? and 12% in adults =40 years in Mexico'®), which is
consistent with findings that COPD prevalence is often higher
when based on spirometric criteria compared with patient-
reported and physician-diagnosed COPD. 3143335
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10%

Nonsmoker/not exposed
environmentally

0,
18% 26%

m Nonsmoker/exposed
environmentally

B Smokers/not exposed
environmentally

B Smokers/exposed
environmentally

Total

Females

Males

Figure 3 Self-reported tobacco and environmental exposure by sex.

Notes: Smokers included current smokers (smoking cigarettes/cigars/pipe at least once a day) and former smokers (not currently smoking, but had smoked at least
100 cigarettes in their lifetime and at some point smoked on a daily basis). Nonsmokers included those who had smoked fewer than 100 cigarettes in their lifetime or never
smoked at all. Exposed environmentally included those reporting secondhand tobacco exposure in their home or that they had lived or worked in a location for more than

a year where they were exposed to dust/fumes from cooking, burning, mining, welding, or something else.

As reported in other studies, the estimated COPD preva-
lence in most countries was higher in men compared with
women, and showed a steady increase with age.'* >3 The
sex differences were consistent with a higher prevalence of
current smokers reported among males. While a majority
of our sample were former or current smokers, over a
third of the current population (36%) reported that they
had never smoked (range 24%—64%). This percentage of

MW Very severe
W Severe
W Moderate

Mild

100%

20% -
29% 31%

20%
1on 2% %

80% -
60% -
40% A

26%

never-smokers is higher than reported in the Hidden Depths
of COPD survey (12%),%° but relatively comparable to the
US National Health and Nutrition Examination Surveys
(32% for patients with spirometry results suggestive of
airway obstruction)** and other studies from high-income
countries (20%-30% never-smokers).**3” Half of the never-
smokers in the current survey reported environmental expo-
sure, such as dust or fumes in the home or workplace, which

59%

27% 24% 27% 25%

14%

Total

Figure 4 Patient-reported chronic obstructive pulmonary disease severity.

us 'Mexico' BraziI'France 'German'y Italy ' Spain' UK
n=4,343 n=1,001 n=328 n=300 n=300 n=300 n=302 n=303 n=305 n=303 n=301

NL Russia Japan SK
n=300 n=300

Note: Calculated from response to the question, “Overall, how would you rate your COPD now! Is it very severe, severe, moderate, or mild?”
Abbreviations: COPD, chronic obstructive pulmonary disease; NL, Netherlands; SK, South Korea.
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Figure 5 Emergency room visits and hospitalizations due to chronic obstructive pulmonary disease exacerbations in past 12 months.
Notes: Calculated from response to the questions, “In the past 12 months, did any of these episodes (worsening of your breathing problems) require an emergency room
visit?” and “In the past 12 months, did any of these episodes (worsening of your breathing problems) require hospitalization?”

Abbreviations: NL, Netherlands; SK, South Korea.

is in line with data from low-income country settings, where
up to 60% of COPD cases may be attributed to causes other
than cigarette smoking.*® It may be possible that the high
rate of COPD observed in the nonsmoking population is
attributable to asthma comorbidity; however, we did not see a
substantial difference in the presence of asthma self-reported
diagnosis over the four smoking/environmental exposure
subcategories. Additional risk factors for the development
of lung obstruction, such as early respiratory infections or
tuberculosis, may have also played a role, but this was not
measured in our survey.>’

Patient-reported COPD burden, including validated
measures of symptoms and health status, showed heteroge-
neity in responses, but indicated a significant impact of the
disease on daily activities. Forty-seven percent of patients
had moderate-to-severe exercise-related dyspnea (mMRC
grade =2) (range 27%—61% across countries), similar to
that reported in the Confronting COPD International Survey
(43% for total population)'® and the Hidden Depths of COPD
survey (range 25%—58%).2° Six of the 12 countries reported a
mean CAT >20, indicating severe and very severe burden.?
CAT was not measured in the original Confronting COPD
International Survey, but the mean CAT scores reported in
this study (range 16.0-24.8) were similar to a spirometry-
classified COPD population in Europe and the US (range
17.8-21.5).** Approximately 15% of patients reported a
hospitalization due to COPD in the previous 12 months, simi-

lar to that reported in the Confronting COPD International
Survey (13%); the proportion reporting an emergency room
visit was higher in our survey than that reported previously
(24% versus 14%, respectively).'¢ Brazilian patients reported
the highest attendance at an emergency room for an exacerba-
tion (61%), which may reflect the urban sampling used for
this country.® These results suggest that while COPD appears
to have a high or very high impact on patients’ daily lives,
many patients perceive that their COPD severity is mild or
moderate. This discordance was also demonstrated in the
original Confronting COPD International Survey, where
more than a third of patients who scored the most severe
mMRC grade (“Too breathless to leave house”) assessed
their disease as mild or moderate.'® Other studies have shown
that patients find it difficult to assess the severity of their
disease and symptoms, pointing to the importance of using
validated instruments to assess disease and severity and its
impact.*! The exception in our survey was observed in Japan,
where patients were most likely to report their disease as mild
(59%), concordant with this country having the lowest (least
severe) mean scores for CAT and mMRC scale. This is also
consistent with a high proportion of undiagnosed COPD, as
reported in other surveys in Japan.3%33

A strength of this survey is that it represents a diverse
global population of patients from disparate health care
systems with varying COPD-diagnosis practices. Due
to the range of settings, intercountry COPD-prevalence
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heterogeneity must be interpreted in the context of the COPD
case definition and sampling methodology used. Our case
definition included a variety of conditions consistent with
how COPD may be diagnosed in different countries, includ-
ing both physician-diagnosed disease and chronic bronchitis
symptomatology without an official diagnosis. The decision
to include patients with symptoms only addresses the issue
of COPD underdiagnosis and physicians’ use of alternative
diagnosis terms when speaking to their patients.*>* While
only 10% of the final sample comprised patients who had
symptoms only, it is possible that some patients with lung
diseases other than COPD may have been included under
this definition. For example, a differential diagnosis between
asthma and COPD can be challenging, especially when
spirometric confirmation is not possible.**

We did observe variability between counties in the
qualifying case definition, with Japan having the highest
percentage of patients with the symptom-based criterion
(31%, other countries range 1%—13%), possibly reflecting a
cultural reluctance to diagnosis COPD. Indeed, a high propor-
tion of undiagnosed COPD was seen in Japan in the original
Confronting COPD International Survey,* and in another epi-
demiological survey, which showed only 9.4% of participants
with airflow limitation had a previous diagnosis of COPD.*
Another consideration when interpreting prevalence data
between countries is differences in sampling techniques. For
example, the online health panel used in Japan resulted in a
younger sample population, and the largely urban sampling
used in Russia and Brazil may have resulted in a population
with greater environmental exposure.

Data on COPD burden in terms of symptoms and health
care-resource use should also be interpreted within the
limitations of self-reported survey techniques. While it
was not possible to validate patient-reported exacerbation
frequency or medication use with clinical records, we did
augment patient-perceived symptom burden and severity of
disease with validated PRO instruments. The use of rescue
medication to relieve symptoms likely represents not only
differences in symptom burden across countries but also
cultural variation in access to medication.

In summary, this global survey of patients who met our
case definition of COPD (physician-diagnosed COPD or
emphysema, or physician-diagnosed or symptom-based
chronic bronchitis) reported a prevalence of 7%—12% in a
40-year or older population, which is greater than reported a
decade ago in the Confronting COPD International Survey.
Similar to the Confronting COPD International Survey, this
updated survey confirms findings that COPD causes a high

societal and personal burden, as demonstrated by high levels
of symptoms, poor health status, and high frequency of severe
exacerbations of COPD. This substantial patient burden is
discordant with patients’ perceptions of disease severity,
emphasizing the importance of utilizing validated patient-
reported outcomes as part of COPD disease management to
improve patient care.
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Supplementary materials

Materials and methods

Subject selection

COPD patients were identified systematically by screening
probability samples of households using three sampling
approaches.

Random-digit dialing

In countries with high rates of telephone coverage (France,
Germany, Italy, Netherlands, Spain, UK, USA), house-
holds were sampled by RDD of a nationally representative
sample of landline-telephone households, and respondents
were interviewed by CATI. The RDD sampling procedure
randomly selects blocks of numbers from all theoretically
possible landline telephone numbers based on area codes
and exchanges (typically blocks of 100, based on the last two
digits). The sampling was stratified by region, and produced
a nationally representative sample by region and the urban/
rural population. Households were screened for any persons
aged 40 years or older. If more than one person fulfilled the
age criterion, the program randomly selected an individual
to participate. Respondents were then screened for COPD
according to the questionnaire qualifying criteria. Up to five
attempts were made to recruit the selected respondent, and
callback attempts were conducted at different times of the
day and different days of the week to maximize potential
contact and cooperation.

Area-probability sampling

In countries with poor or variable telephone coverage in some
regions (Brazil, Mexico, Russia, South Korea), households
were sampled by area-probability sampling of urban areas,
and respondents were interviewed face to face. Sampling
was restricted to urban areas, due to the fieldwork costs of
screening a large number of households face to face.

The urban population was sampled by region and roughly
proportionate to population size. States/districts and then
the smallest administrative units were selected by a random
procedure. Primary sampling units were randomly selected
and starting points assigned (an address or quadrant/block)
within each cluster. Interviewers conducted a random route
walk from the starting point, contacting households to
conduct the screener interview. A maximum of five inter-
views per cluster were allowed for the sampling design; the
maximum actually attained during the course of fieldwork
in all four countries was three interviews per cluster. The
households were screened for any persons aged 40 years or
older. If more than one person was aged 40 years or older,

the Kish' random-selection method was used to select an
individual to participate. Respondents were then screened
for COPD according to the questionnaire qualifying criteria.
After each completed screening (if no qualifying patient was
selected) or each completed interview with a COPD patient,
three households were skipped. A maximum of two quali-
fied interviews were allowed in multistory buildings, and a
floor was skipped after each qualified interview. Up to three
attempts were made to recruit the selected respondent, and
callback attempts were conducted at different times of the
day and different days of the week to maximize potential
contact and cooperation.

Online panel of prescreened COPD and chronic
bronchitis patients

The survey in Japan was initially designed as a telephone
survey, with a sample drawn by RDD. However, after 3 weeks
of fieldwork, the survey team determined that Japanese
respondents were not comfortable when approached at ran-
dom to discuss respiratory conditions. The incidence rate of
qualified COPD patients was 0.8%.

Consequently, an online health panel that was demo-
graphically representative of the Japanese population was
used for sampling and screening COPD patients. A sample
of patients aged 40 years or older was then invited to be
screened for COPD according to the questionnaire qualify-
ing criteria. Respondents who accepted the invitation were
then contacted by telephone, screened, and further inter-
viewed if they fulfilled the COPD case criteria. As with the
other countries, respondents who met the case definition of
COPD were then interviewed by CATI. Up to three attempts
were made to recruit the selected respondent, and callback
attempts were conducted at different times of the day and
different days of the week to maximize potential contact
and cooperation.

This survey qualified for institutional review board
exemption, as the following criteria were met: involved no
medicine administration, medical devices, or biospecimen
collection; respondent participation was voluntary; there was
no respondent burden other than completion of the survey;
the survey population was not a vulnerable population (any
elderly respondents could opt out at any time, and interview-
ers were trained to terminate interviews with any respondents
struggling with cognitive or health issues); the survey was
not conducted for litigation purposes; the survey did not
collect sensitive data; there were no risks of data disclosure;
and respondents could not be named or identified directly
or indirectly.
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In countries where face-to-face interviews were con-
ducted in the respondents’ home, modest incentives may
have been offered, the value of which was less than US$6
(eg, mobile phone top-up card, tea, chocolates). In Japan,
the members of the online panel were compensated by the
panel provider directly, typically $11. No other incentives
were provided.

Case definition of COPD

The case definition for COPD was adults =40 years meeting

one of the following definitions:

e physician diagnosis of COPD, chronic obstructive airway
disease, or emphysema, and either regularly used medica-
tion to treat these conditions or had chronic cough with
phlegm most days

e physician diagnosis of chronic bronchitis and either
regularly used medication to treat this condition or had
chronic cough with phlegm most days

e chronic bronchitis defined by symptomatology (cough
and sputum production on most days for at least 3 months
in the year for at least 2 consecutive years*?) and either
regularly used medication to treat this condition or had
chronic cough with phlegm most days.

Eligibility was determined using a hierarchal approach,
such that a respondent who qualified with a physician

diagnosis of COPD, chronic obstructive airway disease, or
emphysema was not further queried to see if they also quali-
fied based on physician diagnosis of chronic bronchitis.
A flowchart of how the sample of 4,343 patients qualified
for the survey is shown in Figure S1.

Data collection

The finalized English-language questionnaire was translated
into local languages by an independent translator who was
a native of the target country and who had experience in
translating health surveys. As part of the translation process,
the translation was reviewed by a second independent transla-
tor, as well as the in-country survey team, to ensure that the
intent of the English-language questionnaire was conveyed
correctly and translations were culturally appropriate.

The interviews were conducted using the local language
questionnaire and lasted on average 36 minutes (Table S1).
Response rates ranged from 26% in France to 74% in Brazil
(Table S2). Response rates were the highest in the countries
surveyed face to face (Mexico 74%, Brazil 72%, South Korea
68%, and Russia 63%), because this mode is more likely to
successfully reach and screen households. Response rates for
the countries surveyed by telephone were lower by compari-
son, given the ease with which respondents can avoid contact
and refuse to participate (US 43%, Italy 39%, Netherlands

Fulfilled COPD case criteria, consented and completed full survey

(n=4,343)
4 N \
Physician diagnosed chronic
COPD bronchitis (or met bronchitis . . .
(emphysema/COAD/COLD) criteria if in South Korea, Questionnaire-based chronic
(n=2,000) Russia) (n=1,989) bronchitis (n=354)
2 \2 \”

Taking any medication for condition
most days in the past 12 months?

Taking any medication for condition
most days in the past 12 months?

Taking any medication for condition
most days in the past 12 months?

v N N N N \2
Yes No Yes No Yes No
(n=1,794) (n=206) (n=1,677) (n=312) (n=298) (n=56)

\2 v v

Chronic cough with

Chronic cough with

Chronic cough with

phlegm most days in
the past 12 months?

phlegm most days in
the past 12 months?

phlegm most days in
the past 12 months?

Yes Yes Yes
(n=206) (n=312) (n=56)
Figure SI Flowchart of COPD definition among patients completing full survey.
Note: NB: n’s are unweighted.
Abbreviation: COPD, chronic obstructive pulmonary disease; COAD, chronic obstructive airway disease; COLD, chronic obstructive lung disease.
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Table S| Patient survey mode, language and interview length

Country Survey mode Languages Average
interview
length (minutes)

USA Telephone English/Spanish 32

Mexico Face to face Spanish 49

Brazil Face to face Portuguese 42

France Telephone French 32

Germany Telephone German 37

Italy Telephone Italian 34

Spain Telephone Spanish 33

UK Telephone English 35

Netherlands ~ Telephone Dutch 36

Russia Face to face Russian 44

Japan Online*/ Japanese 36

Telephone
South Korea  Face to face Korean 37
Total 36

Note: *Patients in Japan were recruited from an online health panel. Interviews
were administered by telephone.

33%, Germany 32%, Spain 31%, France 26%, and UK 25%).
The response rate for Japan (51%) was somewhere in
between, which reflects a high noncontact and refusal rate for
the online screening portion but an extremely high coopera-
tion rate for the telephone-interviewing portion.

The following validated PRO instruments were included
in the survey using the approved translations.

Modified Medical Research Council Dyspnea Scale

The mMRC Dyspnea Scale is a measure of five grades of
breathlessness due to physical exertion, and is self-rated by
the patient to indicate how much their breathlessness affects
their mobility.* The five grades are 0 (“I only get breathless
with strenuous exercise”), 1 (“I get short of breath when hur-
rying on the level or up a slight hill”), 2 (“I walk slower than
people of the same age on the level because of breathlessness
or have to stop for breath when walking at my own pace on

Table S2 Patient survey response rates

the level”), 3 (“I stop for breath after walking 100 yards or
after a few minutes on the level”), and 4 (“I am too breathless
to leave the house™).

COPD Assessment Test

The CAT is an eight-item, self-administered health-status
questionnaire that measures current symptoms and impact of
COPD.’* The eight questions relate to cough, phlegm, chest
tightness, breathlessness going up hills/stairs, activity limita-
tions at home, confidence leaving home, sleep, and energy.
CAT scores range from 0 to 40, representing the patient’s
best and worst health status, respectively.

Work Productivity and Activity Impairment

The WPAI questionnaire measures impact due to poor health
on work, described as: absenteeism or percentage of time
missed from work; presenteeism or percentage of impairment
while working; percentage overall work-productivity impair-
ment, which considers both absenteeism and presenteeism;
and percentage impairment in daily activities.® Higher per-
centages indicate greater impairment and less productivity.
The recall period of the WPAI is 7 days.

Patient Activation Measure
The short-form PAM is a 13-item questionnaire that measures a
patient’s self-confidence in their role in managing their disease
and their assertiveness in dealing with the health care system.”
This scale includes such measures as responsibility for manag-
ing their health condition, taking an active role, confidence in
minimizing symptoms, knowing what medications do, know-
ing when to seek care, ability to tell provider about concerns,
ability to follow through with treatments at home, understand-
ing the nature of their health condition, knowing the treatment
options available, able to maintain lifestyle changes, knowing
how to prevent further problems, confidence in figuring out
solutions to new problems, and confidence in maintaining
lifestyle changes even during times of stress. Patients were
asked to rate each question as 1 (totally disagree), 2 (somewhat
disagree), 3 (somewhat agree), or 4 (totally agree). The PAM
yields a theoretical score from 0 to 100, and patients were
assigned a PAM level based on this score:
e level 1 (PAM score of 47.0 or lower) — starting to take a
role
e level 2 (PAM score of 47.1-55.1) — building knowledge
and confidence
e level 3 (PAM score of 55.2-67.0) — taking action
e level 4 (PAM score of 67.1 or above) — maintaining
behaviors.

Country Response rate
USA 43%
Mexico 72%
Brazil 74%
France 26%
Germany 32%
Italy 39%
Spain 31%
UK 25%
Netherlands 33%
Russia 63%
Japan 51%
South Korea 68%
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Morisky Adherence Scale

The Morisky eight-item Medication Adherence Scale (Mor-
isky-8). Its predictive value has been explored for treatment
with antihypertensive agents,® but little is known about its
predictive value for other conditions. This scale includes
such measures as forgetting to take medicine, missing
medicine for other reasons in the past 2 weeks, cutting back
or stopping taking medicine, forgetting to take medicine
when away from home, sometimes stopping medicine when
symptoms are under control, feeling hassled about sticking
to treatment plan, and difficulty in remembering to take all
of the medicine.

The first seven items are dichotomous, and the last con-
tains a Likert scale. Six of the eight items address general
adherence rather than over a specific time scale, and items
two and five address adherence over a fortnight and a day,
respectively. The Morisky-8 produces an overall adherence
score that ranges from 1 to 8, a higher score indicating a
greater extent of adherence. Respondents can also be classi-
fied as low (score 1-5), medium (score 6—7), or high (score 8)
adherers according to their overall score.
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The International Journal of COPD is an international, peer-reviewed
journal of therapeutics and pharmacology focusing on concise rapid
reporting of clinical studies and reviews in COPD. Special focus is given
to the pathophysiological processes underlying the disease, intervention
programs, patient focused education, and self management protocols.
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