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Introduction: The Clinical COPD Questionnaire (CCQ) measures health status and can be
used to assess health-related quality of life (HRQL). We investigated whether CCQ is also
associated with mortality.

Methods: Some 1111 Swedish primary and secondary care chronic obstructive pulmonary
disease (COPD) patients were randomly selected. Information from questionnaires and medical
record review were obtained in 970 patients. The Swedish Board of Health and Welfare provided
mortality data. Cox regression estimated survival, with adjustment for age, sex, heart disease,
and lung function (for a subset with spirometry data, n = 530). Age and sex-standardized
mortality ratios were calculated.

Results: Over 5 years, 220 patients (22.7%) died. Mortality risk was higher for mean CCQ =3
(37.8% died) compared with mean CCQ < 1 (11.4%), producing an adjusted hazard ratio (HR)
(and 95% confidence interval [CI]) of 3.13 (1.98 to 4.95). After further adjustment for 1 second
forced expiratory volume (expressed as percent of the European Community for Steel and Coal
reference values ), the association remained (HR 2.94 [1.42 to 6.10]). The mortality risk was
higher than in the general population, with standardized mortality ratio (and 95% CI) of 1.87
(1.18 to 2.80) with CCQ < 1, increasing to 6.05 (4.94 to 7.44) with CCQ = 3.

Conclusion: CCQ is predictive of mortality in COPD patients. As HRQL and mortality are
both important clinical endpoints, CCQ could be used to target interventions.

Keywords: health status, Health Related Quality of Life (HRQL), Standardized Mortality
Ratios (SMR)

Introduction
The assessment of severity and prognosis in chronic obstructive pulmonary disease
(COPD) is traditionally based on lung function.! In chronic diseases, health-related
quality of life (HRQL) is an important patient-oriented measurement of the impact
of health on well-being.? HRQL reflects the subjective experience of health status on
the quality of life.? Previous studies have shown that the extensive HRQL instrument,
St Georges Respiratory Questionnaire, is predictive of mortality.* In contrast, a study
using the Chronic Respiratory Questionnaire® failed to demonstrate an association
with mortality. Using another instrument, the Seattle Obstructive Lung Disease
Questionnaire, an association was shown only for the functional domain. '

In most clinical settings extensive HRQL instruments are too time-consuming
to use. The Clinical COPD Questionnaire (CCQ) benefits from comprising only ten

11-13

items,'"!* and its brevity and simplicity makes it particularly suitable for routine use

in clinical practice. The CCQ was originally created to measure clinical health status
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in patients, including symptoms of the airways, limitation of
physical activity, and emotional dysfunction.!! Health status
has an important influence on HRQL, and since the CCQ has
been shown to correlate well with the St Georges Respiratory
Questionnaire,!' the Chronic Respiratory Questionnaire'*
and with the generic HRQL instrument SF-36®,!! it can be
used for estimating HRQL."!'” However, the prognostic
qualities of the CCQ have not yet been evaluated in terms of
mortality. If this brief instrument could predict both HRQL
and mortality risk, it would emphasize the importance of
measuring health status relevant to HRQL, in addition to
more conventional measurements.

The aim of this multicenter study was to examine the
associations of the CCQ score for all-cause and cause-specific
mortality in COPD patients from both primary and secondary
care clinics in Sweden. In addition, we examined whether
mortality in COPD patients with different CCQ scores is
raised compared with the normal population.

Methods

Procedure

The population was sampled from a larger cohort involved in
an investigation of asthma and COPD in seven Swedish county
councils.'”" Each Swedish county council has a central
hospital and one or more district hospitals. In this study,
each county council was represented by the Department of
Respiratory Medicine in their central hospital, the Department
of Internal Medicine from one randomly selected district
hospital and eight randomly selected primary health care
centers (PHCCs), in total 14 hospitals and 56 PHCCs. A
list of all patients aged 18—75 years with a COPD diagnosis
(ICD-10 code J44) in the medical records during the period of
2000-2003 was compiled for every participating primary and
secondary care center. Random selection was used to recruit
35 COPD patients per hospital list and 22 COPD patients per
PHCC list. In twelve PHCCs, where the original list contained
fewer than 22 patients, everyone on the list was included. The
sample comprised 1548 patients aged 34—75 years, including
1084 from primary and 464 from secondary care.

Data collection

Data were collected by self-completion questionnaire in 2005
and by medical record review for the period of 2000-2003.
The response rate for the questionnaire was 75%. Of those
who responded, 98% (1111 patients) consented to a review
of their medical records. The Swedish Board of Health and
Welfare provided mortality data for 2005 to 2010, includ-
ing the underlying cause of death from death certificates.

Two research nurses recorded the data from the patient ques-
tionnaires and medical records.

Measures
Information on age, sex, level of education, height, weight,
smoking habits, exacerbation rate, maintenance treatment, and
vaccination status was collected using the patient questionnaires.
Age was categorized in age groups of <50 years, 51-60 years,
61-70 years, and >70 years. In Sweden, education at school
is compulsory for 9 years. In our study, the dichotomous
educational variable identified the most educated group as
those who had continued in full-time education for at least
2 years beyond the compulsory school period. Obesity was
defined as body mass index (BMI) =30, overweight as BMI
<30 and =25, and underweight as BMI <20. Smoking
was categorized into nonsmokers, ex-smokers, occasional
smokers (smoking less frequently than daily), and current
smokers. An exacerbation was defined as an unscheduled or
emergency visit due to worsening of their COPD, or a course
of oral steroids. To ensure that only true COPD exacerbations
were included, emergency visits leading to treatment with
antibiotics but not steroids were not classified as exacerbations.
Four separate binary treatment category variables were created
for: no maintenance therapy besides short-acting beta-agonists
or ipratropium; maintenance therapy with tiotropium or long-
acting beta-agonists; inhalation corticosteroids alone; and
inhalation corticosteroids combined with long-acting beta-
agonists or tiotropium therapy. We created two vaccination
status variables for influenza vaccination: last year; and
pneumococcal vaccination within the recent 5 years.
Information about comorbid diagnoses and lung function
was gathered from patient records for the period of 2000—
2003. Heart disease was defined as the presence of ischemic
heart disease or heart failure; diabetes as type 1 or type 2
diabetes mellitus; depression as having a diagnosis of depres-
sion, in combination with antidepressant drug treatment; and
asthma was identified where the ICD code J45 was recorded
during the study period. Lung function data were available
in 594 (53%) ofthe 1111 patients records. Forced expiratory
volume in 1 second (FEV) was expressed as percent of the
European Community for Steel and Coal reference values
(FEV %pred).” Information on cause-specific mortality was
categorized as: death by respiratory disease; cardiovascular
disease; cancer; and other causes of death.

CCQ

The patient questionnaire included a validated Swedish
version of the CCQ.?! The CCQ consists of ten questions
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distributed in three domains: symptoms, mental state, and
functional state. Observed symptoms are dyspnea, cough,
and phlegm; mental state includes questions about feeling
depressed and concerns about breathing; and functional
state describes limitations in different activities of daily life
due to the lung disease. The questions apply to the previous
week and use a seven-point scale from zero to six. The
main outcome measure of HRQL is the CCQ total score,
calculated as the mean of the sum of all items, ! with a higher
value indicating lower health status. The minimal difference
in CCQ score considered to be of clinical importance is
0.4."2 In our study, CCQ score was expressed both as the
CCQ total score and as mean scores of the domains.!' To
assess the severity of disease, the CCQ score was divided
into four groups defined by its creator:?> <1p was considered
acceptable; =1p but <2p was acceptable only in patients
with COPD stage 3 or 4; =2 but <3p was considered
unstable; and =3p was indicative of very unstable health
status.

Standardized mortality ratios (SMR)

To compare death rates in our cohort with the general
Swedish population, SMR were calculated for the entire
cohort and for each different group of CCQ total score. The
expected numbers of deaths were obtained using age-, sex-,
and date-specific rates from the Swedish Board of Health
and Welfare.?

Statistical analysis
The analyses were performed using PASW version 18.0
(SPSS Inc, Chicago, IL, USA). Study entry was defined
as the date when the patients received their questionnaires.
Follow-up time was defined as the time from study entrance
until death or the end of the study in September 2010.
Kaplan—Meier and Cox regression analyses were used
to assess univariate associations with mortality for age, sex,
smoking status, level of education, heart disease, diabetes,
depression, body mass index, exacerbations, CCQ total
score, and FEV %pred. All variables except FEV %pred
were combined in a multivariate Cox regression analysis,
and based on the result, a main model estimating survival
by CCQ total score adjusted for age, sex, and heart disease
was created. Complete data for all the variables in this main
analysis were available for 970 patients. To examine the
influence of a contemporaneous asthma diagnosis, additional
analyses were performed, first with additional adjustment for
a diagnosis of asthma and then with exclusion of the patients
with an asthma diagnosis.

A subgroup analysis, for the association of CCQ total
score with all-cause mortality, was performed for patients
with spirometry data (n = 530). Cox regression was used to
assess cause-specific mortality associations with CCQ total
score, after adjustment for age and sex. The associations with
mortality for the domains of the CCQ score were examined
using Cox regression analysis before and after adjustment
for sex, age, and heart disease. Stratification and interaction
analyses were used to investigate sex differences in the
association of CCQ total score with mortality. The interaction
analyses used interaction terms for sex with the CCQ modeled
in the four previously described categories, with adjustment
for the main effects, as well as for age and heart disease.
Potential effect modification by age dichotomized at 70 years
was similarly investigated using stratification and interaction
analyses. The Cox regression analyses for the CCQ total
score were repeated with further adjustment for treatment
and vaccination status. The SMR were calculated as the ratio
of observed and expected deaths for the entire cohort and for
each different group of CCQ total scores. The standardization
was for sex and age (in 5-year age groups).

Ethics

The study was approved by the Regional Ethical Review
Board of Uppsala University (Dnr 2010/090). Written
consent was obtained for all participating patients.

Results

Patient characteristics

The final study population with complete data for all variables
in the main analysis included 970 patients (Figure 1). During
the average study period of 5 years, 220 patients (22.7%)
died. Information on the cause of death was available for
217 patients (98.6%). Patient characteristics are described in
Table 1. The mortality rate was higher among men; among
patients in secondary care; among older patients; and in patients
with lower education and comorbid heart disease and who
were underweight. Having no maintenance therapy was more
common among patients alive at the end of the study period,
and influenza/pneumococcal vaccinations were more common
among patients who died during the follow up. Univariate
Cox regression analyses showed that male sex, older age,
higher education, higher stage of COPD, CCQ total score,
underweight, frequent exacerbations, and heart disease were
statistically significantly associated with raised mortality. When
all variables were included in a multivariate Cox regression age,
CCQ score and heart disease remained statistically significantly
associated with mortality (data not shown).
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COPD patients randomly selected from 56 PHCCs and 14 hospitals
N = 1548
(1084 primary care + 464 secondary care)

U

COPD patients consented to complete questionnaires and record review

N=1111

(775 primary care + 336 secondary care)

U

COPD patients with complete data on variables in main analysis

N =970

(675 primary care and 295 secondary care)

Subgroup with lung function data N = 530

Figure | Patient population flow chart.
Abbreviations: COPD, chronic obstructive pulmonary disease; PHCC, primary
health care center.

Main analysis

The CCQ total score was 2.05 (95% confidence interval
[CI]: 1.95t0 2.14) among alive participants and 2.90 (2.71 to
3.08) among participants who died during the study period
(Figure 2). The CCQ total and domain scores are shown
in Figure 2. Mortality was higher in patients with CCQ
total score =3 (37.8%) and in patients with CCQ total
score =2 and <3 (24.3%) than in stable patients with CCQ
total score <1 (11.4%). The association between CCQ and
mortality is shown in Figures 3 and 4. In the two patient
groups with the highest CCQ total score, mortality risk after
adjustment for sex, age, and heart disecase was statistically
significantly and independently higher than in stable COPD
patients with CCQ total score <1 (Table 2).

In the study population of 970 COPD patients, 207
had a contemporaneous asthma diagnosis. After further
adjustment for asthma diagnoses, the hazard ratios (HRs) for
mortality associated with CCQ >1 and <2, and CCQ =2
and <3 were 1.96 (1.21 to 3.18) and 3.12 (1.97 to 4.93),
respectively. In the group of 763 patients with COPD and
no contemporaneous asthma diagnosis, the HRs for the
association with mortality were 2.25 (1.29 to 3.92) for
CCQ =1 and <2, and 3.83 (2.26 to 6.51) for CCQ =2
and <3. These results indicate that the associations with
mortality were not explained or influenced substantially by
the presence of asthma.

Subgroup with spirometry data
In the subset of patients with spirometry data (n = 530),
the difference in total CCQ score was also statistically

Table | Patient characteristics

All (n) Dead (n) Dead (%) P-value

All 970 220 22.7
Sex

Male 412 109 26.5 Ref

Female 558 11 19.9 0.016
Age

=50 64 3 4.7 <0.0001

51-60 194 19 9.8 <0.0001

61-70 490 118 24.1 0.001

>70 222 80 36.0 Ref
Educational level

Lower 641 157 24.5 Ref

Higher 316 59 18.7 0.043
Smoking

Never 6l 10 16.4 0.544

Ex 574 143 24.9 0.099

Occasional 6l 13 21.3 0.787

Current 273 54 19.8 Ref
Level of care

Primary care 675 122 18.1 Ref

Secondary care 295 98 332 <0.0001
Heart disease

Yes 225 88 39.1 <0.0001

No 745 132 17.7 Ref
Body mass index

Underweight 103 34 33.0 0.049

Normal weight 331 77 233 Ref

Overweight 334 60 18.0 0.092

Obesity 175 40 229 0918
Influenza vaccination

Yes 507 135 26.6 0.002

No 463 85 18.4 Ref
Pneumococcal vaccination

Yes 333 97 29.1 <0.0001

No 637 123 19.3 Ref
Treatment

No except SABA 213 24 1.3 <0.0001

or ipratropium

LABA or 87 23 26.4 0.997

tiotropium*

ICS alone™* 106 24 22.9 0416

ICS with LABA 564 149 26.4 Ref

or tiotropium™*¥¥
CCQ total score

<l 201 23 11.4 Ref

=1, <2 251 34 13.5 0.504

=2, <3 243 59 24.3 0.001

=3 275 104 37.8 <0.0001
COPD stage™*#¥*

Stage | 150 13 8.7 Ref

Stage 2 211 33 15.6 <0.0001

Stage 3 131 47 359 <0.0001

Stage 4 38 16 42.1 0.485

Notes: *Maintenance treatment with LABA and/or tiotropium but not ICS;
**maintenance treatment with ICS but not LABA or tiotropium; ***maintenance
treatment with ICS and LABA separately or in a fixed combination, or ICS and
tiotropium; ****subgroup with lung function data, n = 530.

Abbreviations: SABA, short-acting beta-agonist; LABA, long-acting beta-agonist;
ICS, inhalation corticosteroid; COPD, chronic obstructive pulmonary disease; CCQ,
clinical COPD Questionnaire.
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Figure 2 CCQ total and domain scores.

Note: Mean scores including 95% confidence intervals among dead and alive participants.
Abbreviations: CCQ, Clinical COPD Questionnaire; COPD, chronic obstructive pulmonary disease.

significantly higher among dead (2.98, 95% CI: 2.75 to
3.23) compared with alive participants (2.04, 95% CI:
1.92 to 2.17). CCQ total score =3 and =2 but <3 was
statistically significantly and independently associated
with higher mortality compared with CCQ total score <1,
before (Table 2) and after adjustment for sex, age, and heart
disease. After further adjustment for stage of COPD, CCQ
total score =3 remained statistically significantly associated
with higher mortality (Table 2).

When we stratified by presence of spirometry data, the
association of CCQ with mortality did not differ notably
between the strata. In the subgroup with spirometry data
(n=530), after adjustment for age, sex, and heart disease for
the association of CCQ with mortality, the HR was 4.30 (2.17
to 8.51) for CCQ total score =3 and 2.15 (1.03 to 4.47) for
CCQ =2 and <3, compared with CCQ total score <1. In the
group without spirometry data (n =440), after adjustment for
age, sex, and heart disease, the HR was 2.32 (1.24 to 2.33)
for CCQ total score =3, and 1.88 (0.98 to 3.60) for CCQ =2
and <3, compared with CCQ total score <1.

CCQ domain analyses and stratification

by sex and age

Compared with CCQ <1, CCQ score =3 was statistically
significantly and independently associated with mortality in
all domains, and CCQ score =2 but <3 was associated with
mortality in the mental and functional domains (Table 2).
After further adjustment for lung function in the subset with
spirometry data, statistically significant associations remained
for CCQ score =2 but <3 and =3 in mental state and for

CCQ =3 in functional state (data not shown). When entering
the three different domains in a stepwise model, the functional
domain remained as the most effective independent predictor
of mortality. In addition, when the ten component items were
entered separately in a stepwise model, the items that remained
were all in the functional domain.

The adjusted HRs for the association of CCQ and mortal-
ity were higher in men than in women; however, interaction
tests did not reveal statistically significant effect modification
by sex (Table 3). No statistically significant interaction was
found for age.

CCQ score and cause-specific mortality
Cox regression analyses of cause-specific mortality showed
that CCQ total score =3 and CCQ total score =2 but <<3 were
significantly and independently associated with an increased
risk of respiratory disease—specific mortality. In the three
remaining mortality groups, no associations were found for
CCQ score with death due to cardiac disease, cancer, or other
diseases (Figure 5).

Treatment and vaccinations

Additional adjustment for treatment modalities, and influ-
enza- or pneumococcal vaccination showed that the main
results could not be explained by differences in treatment or
vaccination status (data not shown).

SMR

Calculation of SMR showed that mortality was higher in the
whole cohort, and in each group of total CCQ scores, than in
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Figure 3 CCQ score and mortality.

Notes: Kaplan—Meier curves for CCQ total and domain mean scores. Solid line = CCQ mean score <|; dotted line = CCQ mean score =| and <2; broken line = CCQ
mean score =2 and <3; thin line = CCQ mean score =3.

Abbreviation: CCQ, Clinical COPD Questionnaire.

*k*k

*k%k

Deaths (%)

CCQ score

Figure 4 Deaths (%) by CCQ total and domain mean scores.

Notes: White field = CCQ score < I; light grey field = CCQ score > | and <2; dark grey field CCQ score > 2 and <3; black field CCQ score > 3. *P < 0.05; **P < 0.001;
#kp < 0.0001.

Abbreviation: CCQ, Clinical COPD Questionnaire.
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Table 2 Results Cox regression CCQ score and mortality

HR (95%Cl) P-value HR (95%Cl) P-value
Unadjusted Adjusted
CCQ total score*
<| Ref Ref
=1, <2 1.21 (0.71 to 2.05) 0.490 0.98 (0.57 to 1.66) 0.925
=2, <3 2.34 (1.44 to 3.79) 0.001 1.96 (1.21 to 3.18) 0.007
=3 3.98 (2.53 to 6.25) <0.0001 3.13 (1.98 to 4.95) <0.0001
Sex*
Male Ref Ref
Female 0.71 (0.54 to 0.92) 0.010 0.94 (0.71 to 1.23) 0.650
Age*
=50 0.11 (0.03 to 0.34) <0.0001 0.15 (0.05 to 0.48) 0.001
51-60 0.23 (0.14 to 0.38) <0.0001 0.28 (0.17 to 0.46) <0.0001
61-70 0.63 (0.47 to 0.84) 0.001 0.73 (0.55 to 0.98) 0.034
>70 Ref Ref
Heart disease™
No Ref Ref
Yes 2.62 (2.00 to 3.43) <0.0001 1.90 (1.43 to 2.52) <0.0001
CCQ domain scores**
Symptoms
<l Ref Ref
=1, <2 1.11 (0.64 to 1.92) 0.718 0.97 (0.56 to 1.69) 0911
=2, <3 1.59 (0.94 to 2.70) 0.084 1.24 (0.73 to 2.11) 0.431
=3 2.42 (1.47 to 4.00) 0.001 1.99 (1.20 to 3.31) 0.008
Mental state
<l Ref Ref
=, <2 1.48 (0.92 to 2.36) 0.104 1.33 (0.83 t0 2.12) 0.240
=2, <3 2.24 (1.44 to 3.49) <0.0001 2.05 (1.32 to 3.21) 0.002
=3 2.52 (1.72 to 3.69) <0.0001 2.38 (1.62 to 3.50) <0.0001
Functional state
<l Ref Ref
>1, <2 1.71 (1.01 to 2.89) 0.044 1.34 (0.79 to 2.27) 0.280
>2, <3 2.50 (1.54 to 4.08) <0.0001 1.86 (1.13 to 3.05) 0.014
>3 5.37 (3.48 to 8.27) <0.0001 4.00 (2.57 to 6.21) <0.0001
CCQ total score®* (subgroup)
<| Ref Ref
>, <2 1.17 (0.52 to 2.64) 0.700 0.90 (0.40 to 2.07) 0811
>2, <3 2.59 (1.26 to 5.32) 0.010 1.68 (0.79 to 3.55) 0.175
>3 5.14 (2.63 to 10.1) <0.0001 2.94 (1.42 to 6.10) 0.004

Notes: *Multivariate analysis including CCQ total score, sex, age, and heart disease; **multivariate analysis including CCQ domain scores, sex, age, and heart disease;
F¥multivariate analysis including CCQ total score, sex, age, heart disease, and lung function.
Abbreviations: CCQ, Clinical COPD Questionnaire; HR, hazard ratio; Cl, confidence interval.

the general Swedish population, particularly amongst those
with the higher CCQ scores (Table 4).

Discussion
The primary finding of this multicenter study of a clinical
population including COPD patients from both primary and
secondary care was that a higher CCQ total score, indicating
lower health status, was independently associated with an
increased mortality.

Previous studies have shown associations between HRQL
estimated by extensive instruments and mortality,*” but to

our knowledge, an association with mortality has not yet
been demonstrated for the more convenient-to-measure CCQ
score. In addition, all available studies of the St Georges
Respiratory Questionnaire and mortality were performed in
secondary care, and with the exception of only one study,’
all studies had exclusively or a very great majority of male
participants. In this study, HRQL estimated by the CCQ
predicted mortality independently of sex, age, and level of
care.

The association between CCQ total score and mortality
remained in the subgroup analysis of patients with available
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Table 3 Stratification by sex

Men (109 dead)
HR (95%Cl) adjusted*

Women (I 11 dead)
HR (95%Cl) adjusted*

CCQ total score
<l Ref Ref

=1, <2 1.95 (0.78 to 4.88) 0.62 (0.30 to 1.26)

=2, <3 3.56 (1.47 to 8.63) 1.40 (0.77 to 2.55)

=3 5.93 (2.53 to 13.9) 2.15 (1.23 to 3.75)
CCQ score symptoms

<l Ref Ref

=1, <2 1.41 (0.53 to 3.77) 0.76 (0.38 to 1.51)

=2, <3 1.77 (0.68 to 4.59) 1.00 (0.52 to 1.93)

=3 2.87 (1.14to 7.21) 1.62 (0.87 to 3.02)
CCQ score mental state

<l Ref Ref

=1, <2 1.54 (0.77 to 3.06) 1.12 (0.59 to 2.13)

=2, <3 2.33 (1.21 to 4.49) 1.86 (1.01 to 3.41)

=3 3.45 (1.97 to 6.05) 1.60 (0.94 to 2.72)
CCQ score functional state

<l Ref Ref

=1, <2 2.17 (0.92 to 5.11) 0.97 (0.48 to 1.93)

=2, <3 2.82 (1.26 to 6.31) 1.37 (0.71 to 2.63)

=3 6.56 (3.09 to 13.9) 2.86 (1.64 to 4.98)

Note: *Adjusted for age and heart disease.
Abbreviations: CCQ, Clinical COPD Questionnaire;
Cl, confidence interval.

HR, hazard ratio;

spirometry data, both before and after adjustment for lung
function and the other potential confounding factors, so
the results should not be explained by lung function alone.
However, the hazard ratio was reduced after additional adjust-
ment for lung function, indicating CCQ and lung function

100

measures were related. The analysis of the association
between CCQ and mortality in the patients with and without
spirometry data showed a somewhat higher HR in those with
spirometry data. Thus, even where spirometry data are avail-
able, a CCQ score adds predictive power for mortality.

The results of the domain analyses showed that the
functional domain and the items it contained were the most
effective predictors of mortality, probably because they are
the most precise indicators of serious disease. The finding is
consistent with a previous study of a shorter quality of life
instrument (the Seattle Obstructive Lung Disease Question-
naire) where only the functional domain was associated with
mortality.'

Men tended to have higher HRs than women for the
association of CCQ total score with mortality. However,
the interaction analysis showed that this difference was not
statistically significant. The sex difference in the associations
was not explained by differences in BMI or prevalence of
depression, as further adjustment for BMI and depression did
not alter the sex-specific associations notably.

SMR can be used to examine differences within a patient
group, as was done in previous studies that compared relative
mortality in different specific patient subgroups—smokers
and nonsmokers with alpha-1-antitrypsin, and female COPD
patients with long-term oxygen therapy.** Not surprisingly,
the analyses of SMR in our study showed that the patients
with COPD had higher mortality than the general population.
There was a striking dose-dependent association between

10

Hazard ratio

0,1

=1,<2 =2,<3 =3

=1,<2 =2,<3 =3

CCQ total mean score

Respiratory disease (n = 93)

Figure 5 CCQ score and cause-specific mortality.
Note: Adjusted for sex and age.
Abbreviation: CCQ, Clinical COPD Questionnaire.

Nonrespiratory disease (n = 124)
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Table 4 Standardized mortality ratios for all-cause mortality

O/E SMR (95%Cl)
All 220/64.3 3.42 (2.98 to 3.90)
CCQ total score
<l 23/12.3 1.87 (1.18 to 2.80)
=1, <2 34/18.6 1.83 (1.26 to 2.55)
=2, <3 29/16.2 3.64 (2.77 to 4.70)
>3 104/17.2 6.05 (4.94 to 7.33)

Notes: O = Observed number of deaths; E = Expected number of deaths from the
general population.

Abbreviations: CCQ, Clinical COPD Questionnaire; SMR, standardized mortality
rates; Cl, confidence interval.

CCQ score and mortality risk. This was found even in the
group with low CCQ score; however, the ratios were higher
with higher CCQ score. We found it interesting that our
SMR analyses showed that the CCQ can be used to identify
increased mortality even in COPD patients with stable health
status and good HRQL.

The major strengths of this study are that it was
longitudinal and that the study population was sampled from
multiple centers representing both primary and secondary
care. The data in medical records were initially recorded
prospectively and should be reliable and not subject to
recall bias. A limitation is that spirometry data were only
available for a subgroup of patients. The fact that many
COPD diagnoses are based on clinical findings rather than
spirometry has been demonstrated previously.!” This could
be due to an unwillingness to investigate what is considered a
very likely diagnosis or, especially in primary care, resulting
from a lack of confidence in the use and interpretation of
spirometry results.?® This may have resulted in selection
bias, which could potentially have influenced the results.
However, the main findings remained both after additional
adjustment for lung function and when comparing patients
with and without spirometry data. Asthma is a common
comorbid condition in this patient group, and sometimes it
can be difficult to distinguish clinically between mild COPD
and asthma. A subset of our study population had a diagnosis
of both COPD and asthma, reflecting the clinical reality
of a COPD population. However, comorbid asthma had
little influence on the association of COPD with mortality,
as indicated by our analyses that adjusted or stratified for
asthma diagnoses. Using SMR may not have been the most
precise way to estimate mortality, as the method could not
take differences between the study and general population
into account, other than for sex and age. However, this cannot
explain the very high SMR among the patients with highest
CCQ score, and the dose-dependent relationship cannot be
explained by selection bias.

We conclude that the CCQ total score can be used as
a prognostic instrument for mortality in COPD, and can
identify a higher mortality risk than in the general population.
This simple instrument provides information on both HRQL
and mortality risk, both clinical measures of great importance
in our COPD patients. Thus, the CCQ can be used to identify
patients where interventions are most important.
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