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Abstract

Rationale: Previous studies on chronic bronchitis (CB) have used
varying definitions.

Objectives: We sought to compare an alternative CB definition,
using the St. George’s Respiratory Questionnaire (SGRQ),

a commonly used assessment tool, with the classic definition and to
investigate if it had independent or additive value.

Methods: We analyzed data from 4,513 subjects from Global
Initiative for Chronic Obstructive Lung Disease groups 1 to 4 in
the COPDGene cohort. We compared the classic definition of

CB with the SGRQ definition, defined by their answers to the
questions about both cough and phlegm. We compared the
Classic CB+ versus CB— groups, and the SGRQ CB+ and CB—
groups. We also analyzed the cohort split into four groups: Classic
CB+/SGRQ CB+, Classic CB+/SGRQ CB—, Classic CB—/SGRQ
CB+, Classic CB—/SGRQ CB—.

Measurements and Main Results: A total of 26.1% subjects
were Classic CB+, whereas 39.9% were SGRQ CB+. When the
SGRQ definition was compared with the Classic CB definition, using
this as the gold standard, the SGRQ CB definition had a sensitivity
and specificity of 0.87 and 0.77, respectively. The SGRQ CB+ and
Classic CB+ groups were strikingly similar, with more respiratory
symptoms and exacerbations, worse lung function, and greater
airway wall thickness. In addition, the Classic CB+/SGRQ CB+,
Classic CB+/SGRQ CB—, and Classic CB—/SGRQ CB+ groups
shared similar characteristics as well.

Conclusions: The SGRQ CB definition identifies more subjects
with chronic cough and sputum who share a similar phenotype
identified by the Classic CB definition. The addition of the SGRQ CB
definition to the classic one can be used to identify more patients with
chronic obstructive pulmonary disease at risk for poor outcomes.
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Chronic obstructive pulmonary disease
(COPD) is a major public health problem
that is projected to rank fifth worldwide
in terms of disease burden and third in
terms of mortality (1). According to recent
statistics, chronic bronchitis (CB) affects
approximately 10 million people in the
United States (2). CB is classically defined
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as chronic cough and sputum production
for 3 months a year for 2 consecutive years
(3). However, the classic definition has
infrequently been used in large studies.
Although CB hastens lung function decline,
increases the risk of exacerbations, reduces
quality of life, and may increase mortality
(4-7), the data on which these conclusions

are based have used various definitions,
including chronic phlegm, chronic mucus
hypersecretion, bronchial hypersecretion,
and chronic cough with phlegm (4, 8-12).
Because of its clinical sequelae, CB is
important to identify. This is especially
important now, as newer medical therapies
such as phosphodiesterase-4 inhibitors can
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reduce exacerbations in patients with CB.
Unfortunately, the majority of studies on
COPD have looked at the entire spectrum
of COPD without separation into various
clinical phenotypes, including recent large
pharmaceutical trials (13, 14). There have
been recent efforts, however, to identify this
phenotype in newer studies. But even these
studies have used different definitions
of CB, including Evaluation of COPD
Longitudinally to Identify Predictive
Surrogate Endpoints (ECLIPSE, chronic
cough), Azithromycin for Prevention of
Exacerbations of COPD study (St. George’s
Respiratory Questionnaire [SGRQ] cough
and phlegm), and Subpopulations and
Intermediate Outcomes in COPD Study
(SPIROMICS, chronic phlegm for 2 years)
(15-17). Therefore, an acceptable uniform
definition is needed to make prior, current,
and future literature more consistent.

The SGRQ has been used extensively in
large COPD clinical trials as a measure
of health-related quality of life. Within the
SGRQ are questions regarding short-term
history of cough and phlegm production.
Some studies have used a derived surrogate
for CB based on the answers to the questions
regarding cough and phlegm in the SGRQ
(18-20). Although some have criticized
this symptom assessment as not meeting
criteria for the classic definition, clinical
and radiographic characteristics have been
identified that resemble prior literature on
CB in terms of outcomes. We hypothesized
that the SGRQ definition of CB would
identify a similar phenotype described by
the classic CB definition, and the addition
of the SGRQ CB definition would have
additive value in finding a group of patients
with COPD at risk for poor outcomes.

Methods

Patient Selection and Division

The Genetic Epidemiology of COPD
(COPDGene) study is a multicenter
observational study that recruited more than
10,000 subjects. This study underwent
institutional review board approval at all
centers. Inclusion and exclusion criteria and
protocol were described previously (21).
We included subjects with COPD in the
Global Initiative for Chronic Obstructive
Lung Disease (GOLD) groups 1-4 (4,513
subjects). We compared the classic
definition of CB with a new definition
derived from the SGRQ. Subjects were

classified as Classic CB if they had chronic
cough and phlegm for at least 3 months

a year for at least 2 consecutive years,
derived from separate questions about cough
and phlegm using a modified form of the
American Thoracic Society Division of
Lung Disease Respiratory Epidemiology
questionnaire (3). Subjects were classified as
having SGRQ CB if they answered “almost
every day” or “most days a week” to the
following questions: “Over the last 4 weeks,

I have coughed:” and “Over the last 4 weeks,
I have brought up phlegm (sputum):.” See
Table 1 for description of both definitions
and how they were derived. Subjects were
divided into Classic CB+ or Classic CB—,
and SGRQ CB+ or SGRQ CB—. We also
divided the cohort in four mutually exclusive
groups: Classic CB+/SGRQ CB+ (Group
A), Classic CB+/SGRQ CB— (Group B),
Classic CB—/SGRQ CB+ (Group C), and
Classic CB—/SGRQ CB— (Group D).

Table 1. Definitions of Classic and SGRQ chronic bronchitis

Classic chronic bronchitis

1. Do you usually have a cough? (Exclude
clearing of throat.)

If Yes, do you usually cough as much as 4
times a day, 4 or more days out of the week?

2. Do you usually cough at all on getting up or
first thing in the morning?

3. Do you usually cough at all during the rest of
the day or night?

If Yes to any of the above (1-3), answer the
following:

Do you cough like this on most days, for 3
consecutive months or more during the year?

For how many years have you had this
cough?

4. Do you usually bring up phlegm from your
chest?

If Yes, do you usually bring up phlegm like this
as much as twice a day, 4 or more days
out of the week?

5. Do you usually bring up phlegm from your
chest on getting up, or first thing in the
morning?

6. Do you usually bring up phlegm from your
chest during the rest of the day or at
night?

If Yes to any of the above (4-6), answer the
following:

Do you bring up phlegm like this on most
days for 3 consecutive months or more
during the year?

For how many years have you had trouble
with phlegm?

Chronic bronchitis = cough AND phlegm for at
least 3 months a year for at least 2
consecutive years

SGRQ chronic bronchitis
1. Over the last 4 weeks, | have coughed:

2. Over the last 4 weeks, | have brought up
phlegm (sputum):

Chronic bronchitis = cough AND phlegm almost
every day or several times a week

Yes No
Yes No
Yes No

Yes No

Yes No
Number of years____
Yes No
Yes No

Yes No

Yes No

Yes No

Number of years___

Almost every day

Several days a week

A few days a month

Only with lung/respiratory infections
Not at all

Almost every day

Several days a week

A few days a month

Only with lung/respiratory infections
Not at all

Definition of abbreviation: SGRQ = St. George’s Respiratory Questionnaire.
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Clinical, Physiologic, and
Radiographic Characterization
Respiratory symptoms were collected
using a modified form of the American
Thoracic Society Division of Lung Disease
questionnaire. Subjects were also asked if
they experienced COPD exacerbations in
the past year and to quantify the number
of episodes, and if they have been to the
emergency room or hospitalized for an
exacerbation (the latter used to define severe
exacerbations). Each subject underwent pre-
and post-bronchodilator spirometry in the
chronic stable state using an EasyOne
spirometer (Zurich, Switzerland). Predicted
values were obtained using National Health
and Nutrition Examination Survey III data.
Six-minute-walk distance was measured

in standard fashion (22).

Volumetric chest CT acquisitions were
obtained at full inspiration (200 mAs) and
at the end of normal expiration (50 mAs).
Quantitative image analysis to calculate
percent emphysema and percent gas trapping
was performed using 3D SLICER (http://
www.slicer.org/). Percent emphysema was
defined as the total percent with attenuation
values less than —950 Hounsfield units
on inspiratory images, and percent gas
trapping was defined as the total percent
with attenuation values less than —856
Hounsfield units on expiratory images.
Airway disease was quantified as wall area
percent (WA%: [wall area/total bronchial
area] X 100]) using VIDA (http://www.
vidadiagnostics.com) (23). The mean WA%
was calculated as the average of the values
for six segmental bronchi in each subject.
Using 3D SLICER, airway wall thickness was
also expressed as the square root of the wall
area of a hypothetical 10-mm and 15-mm
internal perimeter airway (Pil0 and Pil5,
respectively) as previously described (24).

Statistics

Statistical analysis was performed using
SPSS v 21.0 and SAS v 9.3 (Cary, NC). The
Classic CB and SGRQ CB definitions were
compared with Chi-square test and paired
analyses such as kappa statistics and
McNemar test, using the Classic CB
definition as the gold standard. We
compared clinical and radiologic measures
between the Classic CB+ and Classic CB—
groups using unpaired t test or Chi-square
test. We compared the SGRQ CB+ and
SGRQ CB— groups using similar
techniques. We also analyzed the four
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mutually exclusive groups (Groups A, B, C,
and D) with Chi-square test or one-way
analysis of variance with Tukey test for post
hoc analysis. We performed multivariate
logistic and linear regressions to assess the
risks conferred by SGRQ CB or Classic CB
on severe exacerbations and exacerbation
frequency. We used SGRQ CB and Classic
CB in the same model as well as separately,
with age, race, sex, current smoking,
FEV; % predicted, and modified Medical
Research Council scores as covariates. P <
0.05 was considered statistically significant.
More detailed methods can be found
in the online supplement.

Results

A total of 1,179 of the 4,513 subjects were
classified as Classic CB+ (26.1%), and 1,801
subjects were classified as SGRQ CB+
(39.9%). The numbers in the four mutually
exclusive groups were 1,030 (22.8%) for
Group A (Classic CB+/SGRQ CB+), 149
(3.3%) for Group B (Classic CB+/SGRQ
CB—), 771 (17.1%) for Group C (Classic
CB—/SGRQ CB+), and 2,562 (56.8%)

for Group D (Classic CB—/SGRQ CB—),
respectively. Figure 1 shows the breakdown
of subjects according to SGRQ and Classic
CB definitions. When the SGRQ definition
was compared with the Classic CB
definition, using the Classic CB definition
as the gold standard, the SGRQ CB
definition had a sensitivity and specificity
of 0.87 and 0.77, respectively, to detect
classically defined CB. Positive and negative
predictive values were 0.57 and 0.95. The
kappa statistic between the two tests was

0.55. Results were similar when the cohort
was divided into individual GOLD stages
(see Table E1 in the online supplement).
Table 2 summarizes the differences
between the Classic CB+ and Classic
CB— groups. The Classic CB+ group was
younger, had a greater percentage of white
subjects and men, had a greater pack-year
history of smoking, was more likely to
be current smokers, and had worse lung
function and lower 6-minute-walk distance.
Dyspnea was greater, there were more
allergic ocular and nasal symptoms,
more exposures to dusts and fumes, more
nocturnal awakenings from cough or
breathlessness, a greater history of
gastroesophageal reflux disease, and a larger
number of total and severe exacerbations in
the Classic CB+ group. There were no
differences in percent of emphysema or
percent of gas trapping between groups, but
airway wall thickness, measured as Pil0,
Pil5, and WA% segmental, was greater in
the Classic CB+ group. When the SGRQ
CB+ group was compared with the SGRQ
CB— group, the results were strikingly
similar (Table 3). The SGRQ CB+ group
had similar demographic characteristics
to the Classic CB+ group and had
greater symptoms, smoking, exposures,
and exacerbations compared with the
SGRQ CB— group. Similar trends were
present in airway wall thickness measures
between the SGRQ CB+ and SGRQ CB—
groups. The only radiographic difference is
that the SGRQ CB+ group had a greater
degree of percent gas trapping compared
with the SGRQ CB— group. Figure 2
demonstrates similarities between the
Classic CB+ and SGRQ CB+ groups.

3000
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1500 1

1000 ]

500 —

M Classic CB+
[ Classic CB—

SGRQ CB-

SGRQ CB+

Figure 1. Breakdown of patients according to St. George’s Respiratory Questionnaire (SGRQ) and
Classic chronic bronchitis (CB) definitions in the entire cohort.
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In addition, when the four mutually
exclusive groups were compared, trends
were also similar. Table 4 summarizes
the results. There were statistically
significantly different values across groups
for most variables except for body mass
index and percent emphysema, in concert
with the results of the individual analyses
between Classic CB+ versus Classic
CB— and SGRQ CB+ versus SGRQ CB—.
Subjects in Group A (subjects who were
both SGRQ and Classic CB+) were more
likely to be white, men, and current
smokers compared with those in group D
(subjects who were both SGRQ and Classic
CB—). Group A had greater symptoms,
more gastroesophageal reflux disease, more
exposures to dusts and fumes, and more
exacerbations compared with group D.
Airway wall measures were also greater in
group A compared with group D. Much
like group A, groups B and C had greater
symptoms, more upper airway

symptoms, more exacerbations, and
greater airway wall thickness on CT scan
compared with group D. Figure 3
demonstrates differences between groups
A, B, C, and D.

The results of the multivariate logistic
and linear regression for SGRQ CB and
Classic CB are shown in Table E2. For severe
exacerbations, SGRQ CB+ had an odds
ratio (OR) of 1.43 (95% confidence interval
[CI], 1.21, 1.691) and Classic CB+ had an
OR of 1.313 (95% CI, 1.098, 1.57). Using
both SGRQ CB+ and Classic CB+ in the
same model, SGRQ CB+ had an OR of
1.363 (95% CI, 1.22, 1.656) and Classic
CB+ 1.107 (95% CI, 0.9, 1.363). For
exacerbation frequency, SGRQ CB+ had
a parameter estimate of 0.362 with SE of
0.036 (P < 0.0001), and Classic CB+ had
a parameter estimate of 0.322 with SE
of 0.040 (P < 0.0001). Using both in the
same model, SGRQ CB+ had a parameter
estimate of 0.289 and SE of 0.042 (P <

Table 2. Classic chronic bronchitis positive versus classic chronic bronchitis negative

Variable Classic CB— Classic CB+ P Value
(n=3,333) (n=1,179)
Race, white 75.7 81.4 <0.0001
Sex, male 53.8 62.1 <0.0001
BMI, kg/m? 27.89 + 6.01 27.86 £ 6.34 0.863
Age, yr 63.56 + 8.62 63.10 £ 3.25 <0.0001
Smoking history, pack-years 50.18 = 26.28 55.38 = 28.18 <0.0001
Current smoking 37.8 58.9 <0.0001
FEV, % predicted 58.68 + 23.34 53.59 +20.71 <0.0001
FVC % predicted 82.60 + 20.49 79.69 = 19.79 <0.0001
FEV4/FVC 0.53+0.13 0.50 = 0.13 <0.0001
FEV4 ch post-BD, L 0.100 + 0.164 0.108 +0.174 0.075
FEV; % ch post-BD 8.03 =12.24 8.96 = 13.23 0.006
6-min-walk distance, m 380 = 126 363 =120 <0.0001
mMRC dyspnea score 1.74 £1.46 2.36 =1.40 <0.0001
GERD 27.9 32.8 0.002
Noct awake cough 22.1 53.6 <0.0001
Noct awake SOB 221 42.3 <0.0001
Allergic nasal symptoms 50.4 69.6 <0.0001
Allergic ocular symptoms 40.9 53.3 <0.0001
Dusty job ever 47.5 61.2 <0.0001
Fumes job ever 48.3 61.7 <0.0001
Exac freq, no./patient/yr 0.54 = 1.06 0.98 + 1.46 <0.0001
History of severe exac 17.6 254 <0.0001
Radiology
% Emphysema 11.76 =12.32 (3,103)  11.20 = 11.71 (1,095) 0.194
% Gas trapping 35.82 +21.01 (2,831)  36.53 = 20.55 (995) 0.356
Pi10 3.693 = 0.139 (3,080) 3.727 = 0.154 (1,083) <0.0001
Pi15 5.175 £ 0.201 (3,080) 5.247 =0.220 (1,083)  <0.0001
Wall area %, segmental 62.20 + 3.13 (3,118) 63.10 = 3.25 (1,100)  <0.0001

Definition of abbreviations: BD = bronchodilator; BMI = body mass index; CB = chronic bronchitis;
ch = change; Exac = exacerbation; Freq = frequency; GERD = gastroesophageal reflux disease;
mMRC = modified Medical Research Council; Noct awake cough = nocturnal awakenings secondary
to cough; Noct awake SOB = nocturnal awakenings secondary to dyspnea; Pi10 = airway thickness
of 10-mm airway; Pi15 = airway thickness of 15-mm airway.

Data expressed as mean = SD or %. Radiographic data expressed as mean = SD (n).
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0.0001), and Classic CB+ had a parameter
estimate of 0.156 with SE of 0.046 (P=
0.0008). These data suggest that SGRQ
CB+ is more informative for predicting
severe exacerbations than Classic CB+.

Discussion

Using the classic CB definition as the gold
standard, we determined that the SGRQ
CB definition had good sensitivity and
specificity as well as very good negative
predictive value, which held true in all
subjects with COPD as well as in each
GOLD stage. We found that the CB
definition derived from the SGRQ identified
a very similar population of subjects with
COPD compared with the classic CB
definition, both in clinical and radiographic
phenotypes. When subjects were further
divided into those that were both SGRQ and
Classic CB positive or negative, and those in
between, the subjects were similar to when
they met criteria for either the SGRQ CB
definition or Classic CB definition alone. We
also reemphasize that those with cough
and sputum, independently from how it is
defined, are more dyspneic, have shorter
6-minute-walk distances, have more upper
airway symptoms, are more prone to
exacerbations, and have a more airway-
predominant radiologic phenotype. Of note,
those who were Classic CB— SGRQ CB+ or
Classic CB+ SGRQ CB— also had worse
symptoms, more exacerbations, and greater
airway wall thickness compared with those
who were Classic and SGRQ CB—. To our
knowledge, this is the first study that has
directly compared these two definitions of
CB and has found similar results.

The search for a uniform method of
reporting respiratory symptoms dates
back more than 60 years. In the 1950s, the
British Medical Research Council (MRC)
committee on CB began a pioneering series
of investigations into the epidemiology of
CB and chronic airflow obstruction (25).
They devised the MRC questionnaire
based on the hypothesis that mucus
hypersecretion leads to repeated lower
respiratory infections and subsequently to
airflow obstruction and emphysema (26).
In a population-based survey conducted by
the Royal College of General Practitioners
(27), a report of chronic morning
phlegm, winter bouts, and breathlessness
discriminated those patients characterized
by their physicians as having CB. Another
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Table 3. St. George’s Respiratory Questionnaire chronic bronchitis positive versus St.
George’s Respiratory Questionnaire chronic bronchitis negative

Variable

Race, white
Sex, male
BMI, kg/m?
Age, yr

Smoking history, pack-years

Current smoking
FEV; % predicted, %
FVC % predicted, %
FEV4/FVC

FEV, ch post-BD, L
FEV; % ch, post-BD

6-min-walk distance, m

mMRC dyspnea score
GERD

Noct awake cough
Noct awake SOB

Allergic nasal symptoms
Allergic ocular symptoms

Dusty job ever
Fumes job ever

Exac freq, no./patient/yr

History of severe exac
Radiology
% Emphysema
% Gas trapping
Pi10
Pi15

Wall area %, segmental

SGRQ CB-
(n=2,771)

75.3
52.8
27.83 £5.92
63.64 = 8.62
49.35 = 25.81
35.4
59.77 + 23.32
83.61 +20.28
0.53+0.13
0.100 £ 0.168
7.97 £12.05
385+ 124
1.65*1.45
27.6
18.2
19.6
48.6
39.7
46.2
48
0.47 £0.96
15.9

11.77 + 12.48 (2,553)
35.19 + 21.14 (2,303)
3.687 + 0.133 (2,509)
5.163 = 0.199 (2,509)

62.06 + 3.15 (2,541)

SGRQ CB+
(n=1,801)

80.1
60.7
27.97 £6.36
62.18 = 8.55
54.83 + 28.81
55
53.71 £ 21.48
79.20 = 20.16
0.51£0.13
0.100 = 0.165
8.74 £13.18
361 =123
229 x1.41
31.7
48.6
39.1
65.9
50.7
58.5
57.5
0.94 =1.44
25.2

11.36 = 11.66 (1,665)
37.23 + 20.46 (1,523)
3.725 + 0.155 (1,654)
5.241 +0.214 (1,654)

63.00 + 3.16 (1,677)

P Value

<0.0001
<0.0001
0.456
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.830
0.015
<0.0001
<0.0001
0.003
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

0.287

0.003
<0.0001
<0.0001
<0.0001

Data expressed as mean = SD or %. Radiographic data expressed as mean = SD (n).

Definition of abbreviations: BD = bronchodilator; BMI = body mass index; CB = chronic bronchitis; ch =
change; Exac = exacerbation; Freq = frequency; GERD = gastroesophageal reflux disease; mMRC =
modified Medical Research Council; Noct awake cough = nocturnal awakenings secondary to cough;
Noct awake SOB = nocturnal awakenings secondary to dyspnea; Pi10 = airway thickness of 10-mm
airway; Pi15 = airway thickness of 15-mm airway; SGRQ = St. George’s Respiratory Questionnaire.

population-based survey in Great Britain
showed that a diagnosis of CB was
made less often by physicians than by
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questionnaire (28). In 1978, the American
Thoracic Society subsequently derived its
own questionnaire on lung diseases, which

Figure 2. Clinical characteristics of each group. CB = chronic bronchitis; GERD = gastroesophageal
reflux disease; SOB = shortness of breath; SGRQ = St. George’s Respiratory Questionnaire.
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has remained the standard by which CB has
been defined (3).

Despite the standardization of the CB
definition, many prior studies on CB have
used variable definitions, including chronic
phlegm, chronic mucus hypersecretion,
chronic cough, and cough and sputum
(4, 7, 15, 29). These studies have revealed
different prevalences of CB and varying
effects on outcomes, making the literature
difficult to interpret. In the COPDGene
study, classifying subjects with CB using
the classic definition identified a group
with more exacerbations, more
respiratory symptoms, worse exercise
capacity, and greater airway thickening
(30). However, some recent large studies
have used alternative definitions of CB,
which clouds the picture (15, 16). This
phenomenon is at least partially
responsible for the variable and
sometimes conflicting data on outcomes
associated with CB.

In 1992, Jones and colleagues developed
a self-completion questionnaire that
measured health in chronic airflow
obstruction called the St. George’s
Respiratory Questionnaire (30). Since
that time, the SGRQ has been used in
multiple studies as an outcome measure,
whether from a medical or surgical
intervention in COPD. Its widespread use
has made it easy to compare interventions, so
much so that a minimally clinical important
difference has been determined for the
SGRQ (31), much like other metrics of
COPD care like 6-minute-walk distance and
MRC dyspnea scale. This makes use of this
questionnaire ideal for deriving a new
definition for CB, as it could be applied to
many studies in COPD throughout the years.

In this study we validate the use of
the SGRQ CB definition as one that
identifies subjects with similar clinical and
radiographic phenotype as the classic
definition. The division of subjects by either
definition separated them into similar
groups. We also showed that the SGRQ CB
definition has excellent sensitivity and very
good specificity compared with the classic
definition. Specifically, not meeting criteria
for the SGRQ CB definition makes it highly
unlikely that someone would meet criteria
for the classic one, but meeting criteria
for the SGRQ CB definition makes it
somewhat likely to have classically defined
CB. We also emphasize that the population
that was SGRQ CB+ Classic CB— or SGRQ
CB— Classic CB+ also shared a similar

AnnalsATS Volume 12 Number 3| March 2015
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Table 4. Comparison of four groups

Variable Classic CB+/SGRQ Classic CB+/SGRQ Classic CB—/SGRQ Classic CB—/SGRQ  Overall
CB+ CB- CB+ CcB-
A (n =1,030) B (n = 149) C (n=771) D (n=2,562) P Value
Race, white 860 (83.5)*T* 100 (67.11)™* 583 (75.62) 1,942 (75.8) <0.0001
Sex, male 641 (62.23)* 91 (61.07)* 452 (58.63)* 1,340 (52.3) <0.0001
BMI, kg/m? 27.96 = 6.43 27.14 +5.66 27.97 +6.26 27.87 +5.93 0.4638
Age, yr 61.84 + 8.46™ 60.4 + 8.66™ 62.64 + 8.66% 63.83 + 8.59 <0.0001
Smoking history, 56.14 + 28.29** 50.15 + 26.89 53.08 = 29.41% 49.3 +25.75 <0.0001
pack-years
Current smoking 610 (59.22)™ 84 (56.38)* 381 (49.42)* 877 (34.23) <0.0001
FEV; % predicted 53.29 + 20.67* 55.69 + 20.96% 54.26 * 22.52% 60.01 + 23.43 <0.0001
FVC % predicted 79.57 = 19.62% 80.51 + 20.99 78.69 = 20.87% 83.79 + 20.23 <0.0001
FEV,/FVC 0.502 = 0.131% 0.523 +0.120 0.513 = 0.133% 0.532 +0.135 <0.0001
FEV; ch post-BD, L 0.099 + 0.168 0.108 + 0.169 0.101 = 0.151 0.102 + 0.167 0.564
FEV; % ch post-BD 7.89 = 12.00 9.41+12.79 8.52 +13.02 8.90 + 13.30 0.090
6-min-walk distance, m 362 = 119% 371+ 125 360 + 129% 376 = 124 <0.0001
Symptoms and exac
mMRC dyspnea score 2.39 = 1.39*T# 2.12 +1.45% 2.15 = 1.44% 1.62 + 1.44 <0.0001
GERD 339 (32.94)* 47 (31.54) 231 (29.96) 700 (27.32) 0.0075
Noct awake cough 560 (54.37)™ 72 (48.32)F 315 (40.91)* 421 (16.43) <0.0001
Noct awake SOB 438 (42.52)™ 61 (40.94)* 266 (34.5) 470 (18.35) <0.0001
Allergic nasal 723 (70.19)™ 98 (65.77)* 463 (60.05)* 1,219 (47.58) <0.0001
symptoms
Allergic ocular 551 (53.5)* 77 (51.68)* 362 (46.95)* 1,000 (39.03) <0.0001
symptoms
Dusty job ever 633 (61.46)™ 89 (59.73)* 420 (54.47)* 1,162 (45.39) <0.0001
Fumes job ever 637 (61.84)*T* 90 (60.4)™ 398 (51.62) 1,210 (47.27) <0.0001
Exac freq, 0.990 =+ 1.483% 0.886 + 1.328% 0.874 + 1.375% 0.443 + 0.925 <0.0001
no./patient/yr
History of severe exac 255 (24.76)* 44 (29.53)* 198 (25.68)* 388 (15.14) <0.0001
Radiology
% Emphysema 11.40 + 11.72 (953) 9.80 = 11.59 (142) 11.32+11.60 (712)  11.89 = 12,53 (2,391)  0.1865
% Gas trapping 37.17 = 20.40** (866)  32.24 * 21.13" (129) 37.31 = 20.55% (657)  35.37 =21.13 (2,174)  0.0096
Pi10 3.729 = 0.155% (944)  3.715 * 0.145% (139) 3.720 = 0.156% (710)  3.685*0.132 (2,370) <0.0001
Pi15 5.250 + 0.222™* (944)  5.228 + 0.208* (139) 5.228 = 0.203* (710)  5.159 = 0.197 (2,370) <0.0001
Wall area %, segmental 63.09 + 3.23* (957) 63.19 = 3.39% (143) 62.89 + 3.07* (720) 62.00 = 3.13 (2,398)  <0.0001

Data expressed as mean * SD or %. Radiographic data expressed as mean * SD (n). P value representative of analysis of variance or Chi-square test.
Definition of abbreviations: BD = bronchodilator; BMI = body mass index; CB = chronic bronchitis; ch = change; Exac = exacerbation; Freq = frequency;
GERD = gastroesophageal reflux disease; mMRC = modified Medical Research Council; Noct awake cough = nocturnal awakenings secondary to cough;
Noct awake SOB = nocturnal awakenings secondary to dyspnea; Pi10 = airway thickness of 10-mm airway; Pi15 = airway thickness of 15-mm airway;

SGRQ = St. George’s Respiratory Questionnaire.
*P < 0.05 compared to B.
TP < 0.05 compared to C.
P < 0.05 compared to D.

chronic bronchitic phenotype at risk for
poor outcomes. This lends credence to the
use of the SGRQ CB definition as an
alternative to the classic definition.

Although this is the first direct
comparison of the two definitions, other
studies have used the SGRQ definition as
a surrogate. For example, the Azithromycin
for Prevention of Exacerbations of COPD
study and SPIROMICS segregated subjects
based on this definition and found similar
trends in clinical phenotype (18, 19). We
have shown that, using a novel definition
of severe CB (cough, sputum, and chest
trouble) identified subjects in the National
Emphysema Treatment Trial at greater risk
for mortality and hospitalizations (20).

This again highlighted the prevalence of
chronic bronchitic symptoms in those who
had a predominantly hyperinflated and
emphysematous clinical and radiographic
phenotype and showed increased risk for
poor outcomes.

Although the SGRQ CB definition
seems like an adequate surrogate on some
levels, it lacks good positive predictive value.
We hypothesize that this is a result of
the time course of 4 weeks dictated by the
questions in the SGRQ, as opposed to the
criteria of 2 consecutive years for the classic
definition. Groups B (Classic CB+/SGRQ
CB—) and C (Classic CB—/SGRQ CB+),
which compose 3.3% and 17.1% of the
cohort, respectively, exemplify this

Kim, Crapo, Zhao, et al.. SGRQ vs. Classic CB in COPDGene

phenomenon. Indeed, these subjects had
clinical and radiographic characteristics
that were intermediate between Groups A
(Classic CB+/SGRQ CB+) and D (Classic
CB—/SGRQ CB—). It should be noted
that group B is a distinct minority, again
representing the significant negative
predictive value of the SGRQ CB definition.
Although the results are compelling,
this study has some limitations. As implied
earlier, the SGRQ was designed to establish
short-term history of symptoms and has been
used to follow the clinical course of disease,
whereas the classic CB definition has been used
for diagnosis of a clinical syndrome and
phenotype. Therefore, the purpose of each
questionnaire differs. The currently available
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I Classic+/SGRQ+ (22.8%) [ Classic—/SGRQ+ (17.1%)
I Classic+/SGRQ- (3.3%)

Percent

[ Classic—/SGRQ- (56.8%)

Figure 3. Clinical characteristics of groups A (SGRQ+/Classic CB+), B (Classic CB+/SGRQ CB—), C
(Classic CB—/SGRQ CB+), and D (SGRQ-/Classic CB—). CB = chronic bronchitis; GERD = gastroesophageal
reflux disease; SOB = shortness of breath; SGRQ = St. George’s Respiratory Questionnaire.

respiratory symptom data in the COPDGene
study is cross-sectional, thereby making the
assessment of SGRQ only available at one time
point. This makes changes in the SGRQ, and
therefore possible changes in subjects’ SGRQ
CB status, unknown. Additionally, the
ascertainment of exposures, allergic upper
airway symptoms, and medical disorders were
questionnaire-based and are therefore subject
to recall bias. However, the large numbers of
subjects, the differences in objective measures,
such as 6-minute-walk distance and radiologic
measures, and the highly significant P values
suggest that the results are indeed real and not
a result of chance.

Despite the inherent limitations of the
study, we find convincing data that show the
SGRQ CB definition, despite its short-term
historical assessment of cough and phlegm,
can act as an alternative for the classic
CB definition or yield additive information,
which has significant clinical implications.
Significant cough and sputum, as ascertained
by the SGRQ, suggests a clinical and
radiologic phenotype strikingly similar to the
chronic bronchitic phenotype as classically
defined, and the addition of the SGRQ CB
definition to the classic one identifies more
subjects with a chronic bronchitic phenotype.
Additionally, as the SGRQ is so commonly
used in clinical trials, subgroups of subjects
with COPD can be more accurately defined
to better stratify clinical response to medical
or surgical therapies. Performing subgroup
analyses across studies can make data more
comparable and can help lead the way to
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better understanding of this phenotype.
Finally, change in SGRQ CB status may also
help discern what therapies improve this
constellation of symptoms. It will be
interesting to see if and how the SGRQ CB
definition is used prospectively and what
implications can be derived from such
analyses. l

Author disclosures are available with the text
of this article at www.atsjournals.org.

Acknowledgment: The authors thank the
COPDGene Core Teams: Administrative Core:
James D. Crapo, M.D. (P.1.); Edwin K. Silverman,
M.D., Ph.D. (P.l.); Barry J. Make, M.D.; Elizabeth
A. Regan, M.D., Ph.D.; Stephanie Bratschie,
M.P.H.; Rochelle Lantz; Sandra Melanson, M.S.W.,
L.C.S.W.; Lori Stepp. Executive Committee:
Terri Beaty, Ph.D.; Russell P. Bowler, M.D.,
Ph.D.; James D. Crapo, M.D.; Jeffrey L. Curtis,
M.D.; Douglas Everett, Ph.D.; MeiLan K. Han,
M.D., M.S.; John E. Hokanson, M.P.H., Ph.D;
David Lynch, M.B.; Barry J. Make, M.D.;
Elizabeth A. Regan, M.D., Ph.D.; Edwin K.
Silverman, M.D., Ph.D.; E. Rand Sutherland,
M.D. External Advisory Committee: Eugene R.
Bleecker, M.D.; Harvey O. Coxson, Ph.D.;
Ronald G. Crystal, M.D.; James C. Hogg, M.D.;
Michael A. Province, Ph.D.; Stephen |. Rennard,
M.D.; Duncan C. Thomas, Ph.D. NHLBI:
Thomas Croxton, M.D., Ph.D.; Weiniu Gan,
Ph.D.; Lisa Postow, Ph.D. COPD Foundation:
John W. Walsh; Randel Plant; Delia Prieto. Data
Coordinating Center: Douglas Everett, Ph.D.;
Andre Wiliams, Ph.D.; Ruthie Knowles; Carla
Wilson, M.S. Epidemiology Core: John
Hokanson, M.P.H., Ph.D.; Jennifer Black-Shinn,
M.P.H.; Gregory Kinney, M.P.H. Genetic
Analysis Core: Terri Beaty, Ph.D.; Peter J.
Castaldi, M.D., M.Sc.; Michael Cho, M.D.; Dawn
L. DeMeo, M.D., M.P.H.; Marilyn G. Foreman,

M.D., M.S.; Nadia N. Hansel, M.D., M.P.H.;
Megan E. Hardin, M.D.; Craig Hersh, M.D.,
M.P.H.; Jacqueline Hetmanski, M.S.; John E.
Hokanson, M.P.H., Ph.D.; Nan Laird, Ph.D.;
Christoph Lange, Ph.D.; Sharon M. Lutz, M.P.H.,
Ph.D.; Manuel Mattheisen, M.D.; Merry-Lynn
McDonald, M.Sc., Ph.D.; Margaret M. Parker,
M.H.S.; Elizabeth A. Regan, M.D., Ph.D,;
Stephanie Santorico, Ph.D.; Edwin K. Silverman,
M.D., Ph.D.; Emily S. Wan, M.D.; Jin Zhou, Ph.D.
Genotyping Cores: Genome-Wide Core: Terri
Beaty, Ph.D.; Candidate Genotyping Core: Craig
P. Hersh, M.D., M.P.H.; Edwin K. Silverman,
M.D., Ph.D. Imaging Core: David Lynch, MB;
Mustafa Al Qaisi, M.D.; Jaleh Akhavan; Christian
W. Cox, M.D.; Harvey O. Coxson, Ph.D.; Deanna
Cusick; Jennifer G. Dy, Ph.D.; Shoshana
Ginsburg, M.S.; Eric A. Hoffman, Ph.D.; Philip F.
Judy, Ph.D.; Alex Kluiber; Alexander McKenzie;
John D. Newell, Jr., M.D.; John J. Reilly, Jr., M.D.;
James Ross, M.Sc.; Raul San Jose Estepar,
Ph.D.; Joyce D. Schroeder, M.D.; Jered Sieren;
Arkadiusz Sitek, Ph.D.; Douglas Stinson; Edwin
van Beek, M.D., Ph.D., M.Ed.; George R.
Washko, M.D.; Jordan Zach. PFT QA Core:
Robert Jensen, Ph.D.; E. Rand Sutherland, M.D.
Biological Repository, Johns Hopkins University,
Baltimore, MD: Homayoon Farzadegan, Ph.D.:
Samantha Bragan; Stacey Cayetano. They also
thank the COPDGene Investigators from the
participating Clinical Centers: Ann Arbor VA:
Jeffrey Curtis, M.D., Ella Kazerooni, M.D. Baylor
College of Medicine, Houston, TX: Nicola
Hanania, M.D., M.S., Philip Alapat, M.D., Venkata
Bandi, M.D., Kalpalatha Guntupalli, M.D.,
Elizabeth Guy, M.D., Antara Mallampalli, M.D.,
Charles Trinh, M.D., Mustafa Atik, M.D., Hasan
Al-Azzawi, M.D., Marc Willis, D.O., Susan Pinero,
M.D., Linda Fahr, M.D., Arun Nachiappan, M.D.,
Collin Bray, M.D., L. Alexander Frigini, M.D.,
Carlos Farinas, M.D., David Katz, M.D., Jose
Freytes, M.D., Anne Marie Marciel, M.D. Brigham
and Women’s Hospital, Boston, MA: Dawn
DeMeo, M.D., M.P.H., Craig Hersh, M.D., M.P.H.,
George Washko, M.D., Francine Jacobson, M.D.,
M.P.H., Hiroto Hatabu, M.D., Ph.D., Peter Clarke,
M.D., Ritu Gill, M.D., Andetta Hunsaker, M.D.,
Beatrice Trotman-Dickenson, M.B.B.S., Rachna
Madan, M.D. Columbia University, New York, NY:
R. Graham Barr, M.D., Dr.P.H., Byron
Thomashow, M.D., John Austin, M.D., Belinda
D’Souza, M.D. Duke University Medical Center,
Durham, NC: Neil Macintyre, Jr., M.D., Lacey
Washington, M.D., H. Page McAdams, M.D.
Fallon Clinic, Worcester, MA: Richard Rosiello,
M.D., Timothy Bresnahan, M.D., Joseph Bradley,
M.D., Sharon Kuong, M.D., Steven Meller, M.D.,
Suzanne Roland, M.D. Health Partners Research
Foundation, Minneapolis, MN: Charlene McEvoy,
M.D., M.P.H., Joseph Tashjian, M.D. Johns
Hopkins University, Baltimore, MD: Robert Wise,
M.D., Nadia Hansel, M.D., M.P.H., Robert Brown,
M.D., Gregory Diette, M.D., Karen Horton, M.D.
Los Angeles Biomedical Research Institute at
Harbor UCLA Medical Center, Los Angeles, CA:
Richard Casaburi, M.D., Janos Porszasz, M.D.,
Ph.D., Hans Fischer, M.D., Ph.D., Matt Budoff,
M.D., Mehdi Rambod, M.D. Michael E. DeBakey
VAMC, Houston, TX: Amir Sharafkhaneh, M.D.,
Charles Trinh, M.D., Hirani Kamal, M.D., Roham
Darvishi, M.D., Marc Willis, DO, Susan Pinero,

AnnalsATS Volume 12 Number 3| March 2015


http://www.atsjournals.org/doi/suppl/10.1513/AnnalsATS.201411-518OC/suppl_file/disclosures.pdf
http://www.atsjournals.org

ORIGINAL RESEARCH

M.D., Linda Fahr, M.D., Arun Nachiappan, M.D.,
Collin Bray, M.D., L. Alexander Frigini, M.D.,
Carlos Farinas, M.D., David Katz, M.D., Jose
Freytes, M.D., Anne Marie Marciel, M.D.
Minneapolis VA: Dennis Niewoehner, M.D.,
Quentin Anderson, M.D., Kathryn Rice, M.D.,
Audrey Caine, M.D. Morehouse School of
Medicine, Atlanta, GA: Marilyn Foreman, M.D.,
M.S., Gloria Westney, M.D., M.S., Eugene
Berkowitz, M.D., Ph.D. National Jewish Health,
Denver, CO: Russell Bowler, M.D., Ph.D., David
Lynch, M.B., Joyce Schroeder, M.D., Valerie
Hale, M.D., John Armstrong, Il, M.D., Debra Dyer,

M.D., Jonathan Chung, M.D., Christian Cox, M.D.
Temple University, Philadelphia, PA: Gerard
Criner, M.D., Victor Kim, M.D., Nathaniel
Marchetti, D.O., Aditi Satti, M.D., A. James
Mamary, M.D., Robert Steiner, M.D., Chandra
Dass, M.D., Libby Cone, M.D. University of
Alabama, Birmingham, AL: Wiliam Bailey, M.D.,
Mark Dransfield, M.D., Michael Wells, M.D., Surya
Bhatt, M.D., Hrudaya Nath, M.D., Satinder Singh,
M.D. University of California, San Diego, CA: Joe
Ramsdell, M.D., Paul Friedman, M.D. University of
lowa, lowa City, IA: Alejandro Comellas, M.D.,
John Newell, Jr., M.D., Edwin J. R. van Beek,

M.D., Ph.D. University of Michigan, Ann Arbor, Ml
Fernando Martinez, M.D., MeiLan Han, M.D., Ella
Kazerooni, M.D. University of Minnesota,
Minneapolis, MN: Christine Wendt, M.D., Tadashi
Allen, M.D. University of Pittsburgh, Pittsburgh,
PA: Frank Sciurba, M.D., Joel Weissfeld, M.D.,
M.P.H., Carl Fuhrman, M.D., Jessica Bon, M.D.,
Danielle Hooper, M.D. University of Texas Health
Science Center at San Antonio, San Antonio, TX:
Antonio Anzueto, M.D., Sandra Adams, M.D.,
Carlos Orozco, M.D., Mario Ruiz, M.D., Amy
Mumbower, M.D., Ariel Kruger, M.D., Carlos
Restrepo, M.D., Michael Lane, M.D.

References

1 Vestbo J, Hurd SS, Agusti AG, Jones PW, Vogelmeier C, Anzueto A,
Barnes PJ, Fabbri LM, Martinez FJ, Nishimura M, et al. Global
strategy for the diagnosis, management, and prevention of chronic
obstructive pulmonary disease: GOLD executive summary.

Am J Respir Crit Care Med 2013;187:347-365.

2 American Lung Association. Trends in COPD (chronic bronchitis and
emphysema): morbidity and mortality. 2013 [accessed 2015 Feb 1].
Available from: http://www.lung.org/finding-cures/our-research/
trend-reports/copd-trend-report.pdf

3 Ferris BG. Epidemiology standardization project (American Thoracic
Society). Am Rev Respir Dis 1978;118:1-120.

4 Vestbo J, Prescott E, Lange P; Copenhagen City Heart Study Group.
Association of chronic mucus hypersecretion with FEV1 decline and
chronic obstructive pulmonary disease morbidity. Am J Respir Crit
Care Med 1996;153:1530-1535.

5 Burgel PR, Nesme-Meyer P, Chanez P, Caillaud D, Carré P, Perez T,
Roche N; Initiatives Bronchopneumopathie Chronique Obstructive
Scientific Committee. Cough and sputum production are associated
with frequent exacerbations and hospitalizations in COPD subjects.
Chest 2009;135:975-982.

6 Guerra S, Sherrill DL, Venker C, Ceccato CM, Halonen M, Martinez FD.
Chronic bronchitis before age 50 years predicts incident airflow
limitation and mortality risk. Thorax 2009;64:894-900.

7 KimV, Davey A, Comellas AP, Han MK, Washko G, Martinez CH, Lynch
D, Lee JH, Silverman EK, Crapo JD, et al.; COPDGene®
Investigators. Clinical and computed tomographic predictors of
chronic bronchitis in COPD: a cross sectional analysis of the
COPDGene study. Respir Res 2014;15:52.

8 Lange P, Nyboe J, Appleyard M, Jensen G, Schnohr P. Relation of ventilatory
impairment and of chronic mucus hypersecretion to mortality from
obstructive lung disease and from all causes. Thorax 1990;45:579-585.

9 Pallasaho P, Lundb&ck B, Laspa SL, Jonsson E, Kotaniemi J, Sovijarvi
AR, Laitinen LA. Increasing prevalence of asthma but not of chronic
bronchitis in Finland? Report from the FinEsS-Helsinki Study.
Respir Med 1999;93:798-809.

10 Sobradillo V, Miravitlles M, Jiménez CA, Gabriel R, Viejo JL, Masa JF,
Fernandez-Fau L, Villasante C. Epidemiological study of chronic
obstructive pulmonary disease in Spain (IBERPOC): prevalence of
chronic respiratory symptoms and airflow limitation [in Spanish].
Arch Bronconeumol 1999;35:159-166.

11 Janson C, Chinn S, Jarvis D, Burney P. Determinants of cough in young
adults participating in the European Community Respiratory Health
Survey. Eur Respir J 2001;18:647-654.

12 de Marco R, Accordini S, Cerveri |, Corsico A, Anté JM, Kiinzli N, Janson C,
Sunyer J, Jarvis D, Chinn S, et al. Incidence of chronic obstructive
pulmonary disease in a cohort of young adults according to the presence of
chronic cough and phlegm. Am J Respir Crit Care Med 2007;175:32-39.

13 Tashkin DP, Celli B, Senn S, Burkhart D, Kesten S, Menjoge S, Decramer
M; UPLIFT Study Investigators. A 4-year trial of tiotropium in chronic
obstructive pulmonary disease. N Engl J Med 2008;359:1543-1554.

14 Calverley PM, Anderson JA, Celli B, Ferguson GT, Jenkins C, Jones
PW, Yates JC, Vestbo J; TORCH investigators. Salmeterol and
fluticasone propionate and survival in chronic obstructive pulmonary
disease. N Engl J Med 2007;356:775-789.

Kim, Crapo, Zhao, et al.. SGRQ vs. Classic CB in COPDGene

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Hurst JR, Vestbo J, Anzueto A, Locantore N, Mllerova H, Tal-Singer R,
Miller B, Lomas DA, Agusti A, Macnee W, et al.; Evaluation of COPD
Longitudinally to Identify Predictive Surrogate Endpoints (ECLIPSE)
Investigators. Susceptibility to exacerbation in chronic obstructive
pulmonary disease. N Engl J Med 2010;363:1128-1138.

Albert RK, Connett J, Bailey WC, Casaburi R, Cooper JA Jr, Criner GJ,
Curtis JL, Dransfield MT, Han MK, Lazarus SC, et al.; COPD Clinical
Research Network. Azithromycin for prevention of exacerbations of
COPD. N Engl J Med 2011;365:689-698.

Couper D, LaVange LM, Han M, Barr RG, Bleecker E, Hoffman EA,
Kanner R, Kleerup E, Martinez FJ, Woodruff PG, et al.; SPIROMICS
Research Group. Design of the subpopulations and intermediate
outcomes in COPD study (SPIROMICS). Thorax 2014;69:491-494.

Han MK, Kim V, Martinez C, Curtis JL, Woodruff PG, Albert RK,
Connett J, Criner GJ, Martinez F; COPD Clinical Research Network.
Significance of chronic bronchitis in the COPD CRN azithromycin in
COPD study [abstract]. Am J Respir Crit Care Med 2012;185:A3736.

Kim V, Martinez FJ, Han MK, Criner GJ. Clinical and radiographic
characteristics of COPD with and without chronic bronchitis
[abstract]. Am J Respir Crit Care Med 2014;189:A5931.

Kim V, Sternberg AL, Washko G, Make BJ, Han MK, Martinez F, Criner
GJ; National Emphysema Treatment Trial Research Group. Severe
chronic bronchitis in advanced emphysema increases mortality
and hospitalizations. COPD 2013;10:667-678.

Regan EA, Hokanson JE, Murphy JR, Make B, Lynch DA, Beaty TH,
Curran-Everett D, Silverman EK, Crapo JD. Genetic epidemiology of
COPD (COPDGene) study design. COPD 2010;7:32-43.

ATS Committee on Proficiency Standards for Clinical Pulmonary
Function Laboratories. ATS statement: guidelines for the six-minute
walk test. Am J Respir Crit Care Med 2002;166:111-117.

Nakano Y, Muro S, Sakai H, Hirai T, Chin K, Tsukino M, Nishimura K, Itoh
H, Paré PD, Hogg JC, et al. Computed tomographic measurements of
airway dimensions and emphysema in smokers. Correlation with lung
function. Am J Respir Crit Care Med 2000;162:1102-1108.

Patel BD, Coxson HO, Pillai SG, Agusti AG, Calverley PM, Donner CF,
Make BJ, Mller NL, Rennard SlI, Vestbo J, et al.; International COPD
Genetics Network. Airway wall thickening and emphysema show
independent familial aggregation in chronic obstructive pulmonary
disease. Am J Respir Crit Care Med 2008;178:500-505.

Samet JM. A historical and epidemiologic perspective on respiratory
symptoms questionnaires. Am J Epidemiol 1978;108:435-446.

Fletcher C, Peto R. The natural history of chronic airflow obstruction.
BMJ 1977;1:1645-1648.

College of General Practitioners. Chronic bronchitis in Great Britain:
national survey carried out by the Respiratory Diseases Study Group
of the College of General Practitioners. BMJ 1961;2:973-979.

McNab GR, Slator EJ, Stewart CJ. Response to a questionnaire on chronic
bronchitic symptoms in East Anglia. Br J Prev Soc Med 1966;20:181-188.

Foreman MG, DeMeo DL, Hersh CP, Reilly JJ, Silverman EK. Clinical
determinants of exacerbations in severe, early-onset COPD.

Eur Respir J 2007;30:1124-1130.

Jones PW, Quirk FH, Baveystock CM, Littlejohns P. A self-complete
measure of health status for chronic airflow limitation. The St. George’s
Respiratory Questionnaire. Am Rev Respir Dis 1992;145:1321-1327.

Jones PW. St. George’s Respiratory Questionnaire: MCID. COPD 2005;
2:75-79.

339


http://www.lung.org/finding-cures/our-research/trend-reports/copd-trend-report.pdf
http://www.lung.org/finding-cures/our-research/trend-reports/copd-trend-report.pdf

	link2external
	link2external
	link2external

