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Background: Subjects with chronic obstructive pulmonary disease (COPD) present increased mortality
and poor health-related quality of life (HRQoL) as compared with the general population. The objective of
this study was to evaluate whether an improvement in QoL after 1 year of proper management is a predictor
of survival in a cohort of patients followed up for 10 years.

Methods: In this prospective study, 306 COPD patients were assessed for eligibility between January
2003 and September 2003. Thirty-five patients were excluded due to failure to meet inclusion criteria or
declining to participate and 20 patients were also excluded subsequently because they could not complete the
questionnaire. Two hundred and fifty one patients were assessed at the beginning. St. George Respiratory
Questionnaire (SGRQ) and pulmonary function test (PFT) were performed at the initial visit and the end of
the first year. Mortality information was obtained from hospital records and direct family interviews.
Results: A comparison between respiratory diseases mortality according to baseline paramaters reveals
that age and presence of cardiac comorbidity indicates a higher risk of death and associated with worse QoL.
After a cox regression analysis, the relative risk of death of any cause related to baseline QoL score was 1.042
(95% CI: 1.028-1.057), and 1.030 (95% CI: 1.011-1.050) for respiratory cause mortality. However, the
relative risk of death when there was a deterioration in QoL after one year of follow up was 1.175 (95% CI:
1.130-1.221) for all-cause mortality and 1.214 (95% CI: 1.151-1.280) for respiratory cause mortality.
Conclusions: A QoL worsening in the initial year of follow up more strongly predicts 10-year mortality

of any cause and for respiratory diseases than the baseline assessment alone predicts, among patients with

COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a leading
cause of morbidity and mortality worldwide resulting in a
significant economic and social burden. By 2020, COPD
is estimated to become the fifth most common cause of
morbidity and the third most common cause of death
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worldwide (1). Factors related with COPD mortality are
depressive symptoms (2), smoking (3), comorbidity (3),
age and inspiratory capacity (4), PaO, (3,4), low forced
expiratory volume in 1 second (FEV)) (4), increased body
mass index (BMI) (4,5) and health-related quality of life
(HRQoL) scores (6).
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COPD patients assessed for eligibility in Celal Bayar University, Chest Disease
Outpatient Clinic between January 2003 and September 2003 (n=306)

Excluded (n=35)
»| © Not meeting inclusion criteria (n=25)

\4

¢ Declined to participate (n=8)
e Other reasons (n=2)

| Total recruited (n=271)

\4

—>| Not complete the questionnaire (n=20) |

| Baseline assessment of quality of life (n=251) |

\4

——

Died before assessment (n=7) |

| First year assessment of quality of life (n=244) |

\ 4

—]

Lost to follow-up (n=11) |

| Assessment of patients end of follow up (n=233) |

4

| Analyzed (n=233)

Figure 1 Identification of eligible patients with COPD.

Health status measurement is becoming an important
issue for the day-to-day management of COPD patients
in both primary and secondary health care (7,8). Studies
report that a shorter survival is related to worse HRQoL
(9-11). A poor HRQoL also has been shown to be associated
with high levels of dyspnea (12), physical impairment (13),
depression and anxiety (12), a poor prognosis in terms of
readmission to hospital (14) and death (9). Since health
status is considered a major goal in managing the COPD.

The objective of this study was to evaluate whether an
improvement in QoL after 1 year of proper management
is a predictor of survival in a cohort of patients followed up
for 10 years.

Methods
Subjects

COPD patients were assessed for eligibility between
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January 2003 and September 2003 in our clinic (Figure I).

Eligible subjects were older than 40 years old with
an established COPD history (minimum one year from
diagnosis), chronic airflow impairment (percentage of
FEV, <80% and FEV,/FVC <0.7), with a change in FEV,
less than 200 mL and 15% in the bronchodilator test,
smoking history more than 20 pack-years, no history
suggestive of asthma, no exacerbation of airflow limitation
in the preceding six weeks, no changes in treatment
regimen preceding four weeks, and QoL questionnaire
completion.

Study design

The study was prospective, observational, cohort study and
follow up time after first year assessment was 10 years. The
following data were assessed for all patients included: social
demographical findings, medical history, lung function
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measurements, BMI and QoL questionnaire.

Medical history including the medical treatment of
COPD, long term oxygen use, comorbid conditions,
smoking status, number of COPD exacerbation, emergency
room visits and hospitalization were recorded. Pulmonary
function test (PFT) was performed by using the Jaeger
Master Screen Pneumo by the same technical person.
Spirometric parameters, FEV,, forced vital capacity (FVC),
vital capacity (VC), FEV,/FVC, and peak expiratory flow
(PEF) were measured. Patients were classified according to
GOLD 2014 as stage 1 (FEV, >70%), stage 2 (70%> FEV,
>50%), stage 3 (50%> FEV, >30%), and stage 4 (FEV,
<30%). PFT was performed at the beginning of study and
at the first year of the study.

Turkish translation of St. George Respiratory
Questionnaire (SGRQ) was used for the assessment of
HRQoL. SGRQ is a disease specific QoL assessment
tool validated in both COPD and asthma (15-17). The
questionnaire has four domains; symptoms, impacts,
activities, and a total score. Overall scores range from
0 (no effect on QoL) to a maximum score of 100 (maximum
perceived distress); thus, higher score means a poorer QoL.
SGRQ was applied to patients at the beginning and at the
first year of study and difference between two measurements
was calculated.

Primary outcome of the study was mortality. It was
obtained from hospital records and direct family interviews.
Also the exitus day and reason of mortality were recorded.
Reason of mortality was classified as respiratory and
nonrespiratory.

Results are expressed as mean = SD, median (25th
percentile-75th percentile), or as percentages in the
corresponding categories. Deaths are classified as due
to respiratory or nonrespiratory. Baseline differences of
patients according to their vital status will be tested using
the Fisher exact test for proportions, 7-test or Mann-
Whitney U test, as appropriate. The Kaplan-Meier
survival curves and long-rank tests will be performed
after stratifying by tertiles of baseline SGRQ scores.
Semiparametric Cox models will be used to assess the
association between baseline SGRQ total score and
survival time. Cox regression analysis for baseline QoL
scores and 1 year change in QoL was performed. Statistical
significance is accepted at P<0.05. The study was approved
by local ethics committee (Celal Bayar University Medical
Faculty Ethical Committee, approval number 1205) and
all patients gave their informed consent to participate in
the study.
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Results

In this prospective, cohort study, 306 COPD patients were
assessed for eligibility between January 2003 and September
2003. Two hundred and fifty one patients with COPD as
defined by ATS criteria were included but 233 patients
were analyzed at the end of the study. At the beginning, 208
patients (89.27%) were male and mean age was 65.55+8.82
years (43-82 years). There were 92 patients (39.5%) in stage
2, 125 patients (53.6%) in stage 3, and 16 patients (6.9%)
in stage 4. Mean duration of disease was 7.0£5.0 years.
Mean SGRQ scores, namely, activity, symptom, impact, and
total were 58.6£17.2, 57.2+13.9 42.7+16.6, and 48.9+15.4,
respectively. One hundred and forty six (62.66%) patients
had died by the end of the 10-year follow-up.

Baseline characteristics of patients according to alive and
dead status are shown in 7able 1. Subjects who died during
follow-up were more likely to be current-smoker, and had
lower BMI. There were no differences according to disease
duration, usage of inhaled corticosteroid therapy and long-
term oxygen therapy. HRQoL was found worse in patients
who were died during follow up.

Of 146 deaths, 85 were due to respiratory cause. Baseline
characteristics of dead patients according to reason as
respiratory or nonrespiratory were shown in 7able 2. The
patients died due to nonrespiratory reason were older and
had more cardiac comorbidity. There were no differences
according to SGRQ scores and FEV, in both groups.

Change in QoL in a year is more effective than baseline
assessment to predict either respiratory or any cause

mortality among patients with COPD (Table 3).

Discussion

We found that a QoL worsening in the initial year of
follow up more strongly predicts 10-year mortality of any
cause and respiratory comparing the baseline assessment
alone among patients with COPD. The predictive value
of baseline assessment of QoL for all-cause mortality
was higher than respiratory cause mortality but a QoL
worsening in the initial year was more powerful to
predict mortality in respiratory cause mortality than all-
cause mortality. SGRQ total score was more predictive
than other SGRQ scores in all-cause mortality because
the comorbidities especially cardiac comorbidities cause
COPD like symptoms. In contrast to this, change in SGRQ
total score in a year was more useful in estimating the
mortality in respiratory cause deaths. Our results provide a
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Table 1 Baseline characteristics of patients with chronic obstructive pulmonary disease according to survival
Variable Alive (n=87) Dead (n=146) P
Gender (M/F)* 79/8 129/17 0.848
Age, yr' 66.0 (43.0-82.0) 66.0 (43.0-80.0) 0.883
BMI, kg/m2' 26.4 (17.3-38.5) 23.2 (14.8-34.1) 0.044
Disease duration, yr' 5.0 (1.0-20.0) 5.0 (1.0-30.0) 0.640
Presence of cardiac comorbidity (+/-)* 49/38 79/67 0.514
Current smoker (+/-)* 7/80 36/110 0.015
LTOT usage (+/-)* 5/82 14/132 0.214
FEV, ()" 1.5(0.5-2.8) 1.1 (0.4-2.7) 0.000
GOLD staging*

Stage 2 61 31

Stage 3 22 103

Stage 4 4 12
St. George Respiratory Questionnaire Scores'

Symptom 45.7 (26.8-73.5) 55.9 (24.2-88.1) 0.000

Activity 50.8 (15.7-83.8) 64.1 (21.9-93.3) 0.000

Impact 33.8 (12.2-71.2) 48.1 (8.7-78.8) 0.000

Total 41.6 (20.9-75.2) 53.5 (17.4-83.8) 0.000

*, number or percentage; comparisons with Pearson x° exact test; ', median (P5-P95); comparisons with Mann-Whitney U rank exact test.
M, male; F, female; BMI, body mass index; LTOT, long term oxygen therapy; FEV,, forced expiratory volume in 1 second; GOLD, Global

Initiative for Chronic Obstructive Pulmonary Disease.

different picture by showing that change in HRQoL were
consistently associated with mortality. This association was
stronger with respiratory than all-cause mortality

Demographic data of the study population are much
like in line with recently reported studies with a mean age
of 65.55+8.82 years. The demographic profile of the study
sample represents a typical COPD stages, most of stage 2
and 3. The mortality rate end of the study was 58.2%. This
is relatively high mortality rate when compared to other
studies (2,4,6,9,10). Higher mortality rate can be due to the
patients who had higher comorbidity especially cardiac and
the follow up time was longer.

Many studies investigated the mortality related factors in
patients with COPD. The deaths were found to be related
with worse lung function, greater age, lower BMI and
poorer HRQoL (9). Also more complicated measures like
modified BODE index, exercise stress test, and 6-minute
walk test were found higher predictors of mortality (18).
In our study, non-survived patients were current smoker

© Journal of Thoracic Disease. All rights reserved.

and had lower BMI, worse lung function, and poorer QoL
measured by the SGRQ. Most of mortality (58.2%) over
this period was due to respiratory related causes. Patients
who were died due to respiratory reasons during follow up
period were younger and had more cardiac comorbidity.
Lung function and QoL scores were not found different
in patient with death due to respiratory or nonrespiratory
reasons.

Improvement of health status in COPD patients is one of
the key treatment goals according to GOLD management
guidelines (19). The SGRQ measurement is known to be a
valuable means of consistently assessing deteriorating health
status in patients with moderate to very severe COPD (20)
and, while several studies have reported the disease specific
SGRQ (9) as a being predictive of mortality in COPD
(16,21-23). Also in our study SGRQ scores was found
to be associated with mortality. Although health status
deterioration in COPD over 3-5 years has been previously
demonstrated using the SGRQ (20,24) or the CRQ (20,25)
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Table 2 Baseline characteristics of patients classified according to cause of death

Havlucu et al. Change in quality of life and mortality

Variable Respiratory (n=85) Nonrespiratory (n=61) P
Gender (M/F)* 75/10 56/5 0.234
Age, yr' 63.0 (43.0-84.0) 67.0 (44.0-86.0) 0.034
BMI, kg/m2" 23.7 (14.8-33.2) 23.9 (16.3-34.1) 0.274
Disease duration, yr' 5.0 (1.0-20.0) 6.0 (1.0-30.0) 0.838
Presence of cardiac comorbidity (+/-)* 50/35 29/32 0.033
Current smoker (+/-)* 23/62 13/48 0.100
LTOT usage (+/-)* 9/76 5/56 0.649
FEV, ()" 1.0 (0.4-2.6) 1.1 (0.6-2.7) 0.055
GOLD staging*

Stage 2 16 15

Stage 3 59 44

Stage 4 10 2
St. George Respiratory Questionnaire Scores’

Symptom 57.4 (29.7-88.1) 54.7 (24.2-85.8) 0.211

Activity 70.1 (27.6-93.3) 64.0 (21.9-93.3) 0.385

Impact 51.6 (8.7-78.8) 45.0 (12.2-69.8) 0.194

Total 56.1 (17.6-83.8) 51.1 (17.4-76.9) 0.240

*, number or percentage; comparisons with Pearson y° exact test; ', median (P5-P95); comparisons with Mann-Whitney U rank exact test.
M, male; F, female; BMI, body mass index; LTOT, long term oxygen therapy; FEV,, forced expiratory volume in 1 second; GOLD, Global
Initiative for Chronic Obstructive Pulmonary Disease.

Table 3 Risk of death from respiratory and any cause

All-cause mortality Respiratory cause mortality

Variable
Relative risk 95% CI Relative risk 95% CI

Age 0.998 0.976-1.020 1.004 0.972-1.036
Cardiac comorbidity 1.181 0.813-1.714 1.375 0.809-2.338
Smoking status 1.122 0.645-1.952 0.869 0.420-1.796
Exacerbation number* 0.982 0.829-1.164 1.140 0.874-1.487
Baseline FEV, 0.984 0.835-1.102 1.001 0.916-1.045
Baseline QoL 1.042 1.028-1.057 1.030 1.011-1.050
One year change in FEV,% 1.022 1.013-1.036 1.094 1.073-1.108
One year change in QoL 1.175 1.130-1.221 1.214 1.151-1.280

*, exacerbation in a previous year. QoL, quality of life.

to our knowledge this is the longest study to follow it There has recently been some debate about the use of
FEV1 as the main single evaluative parameter for COPD.

Nishimura and coworkers have reported that categorizing

over 10 years. The present study shows that health status
continues to deteriorate and degree of this deterioration

was more powerful. patients with COPD on the level of dyspnea was more
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closely related with mortality than classification based on
disease severity, as assessed by the percentage of predicted
FEV, (26). Celli proposed a systemic evaluation of COPD
patients and stressed that there is a need to seek candidates
for multidimensional disease staging (27). Exercise capacity
and health status may also be important clinical indices
to evaluate disease impairment in addition to FEV,. Our
results showed that HRQoL scores were associated with
mortality. After adjustment for BMI, long-term oxygen
therapy, inhaled corticosteroid usage, FEV, change in
FEV,, cardiac comorbidity, age, SGRQ scores, change in
SGRQ scores, disease duration, smoking status; SGRQ total
score, age, cardiac comorbidity, smoking status, change in
SGRQ total score, and change in FEV, were independently
associated with all-cause mortality and respiratory cause of
mortality.

FEV, is both the traditional metric used to define
the progression of COPD and the strongest spirometric
predictor of mortality in COPD patients (28). Although
spirometry is traditionally seen as the most important
determinator of the diagnosis and severity of COPD, many
studies showed that the relation between health status and
all spirometric values—mainly FEV,—is weak (29). In our
data, FEV, was not found as a risk factor for mortality in
COPD patients but SGRQ total score was related with
all cause and respiratory cause mortality but this relation
was more significant in all-cause mortality. In the other
hand, change in FEV, in a year was a risk factor in COPD
mortality and this was more prominent in patients with
death due to respiratory cause. To predict the mortality in
patients with COPD, change in FEV| in a year was found
more useful than baseline assessment of SGRQ) total score
but the change in SGRQ total score in a year most powerful
effect to estimate the mortality and in contrast to the
baseline assessment this prediction was more powerful in
respiratory cause mortality.

There are some limitations to this study. First, at the
beginning of the study SGRQ used for determination
of HRQoL was not validated for Turkish people for this
reason Turkish translation of SGRQ was used. The Turkish
version of SGRQ that was used in this study was validated
recently by us. Second, few women were included, and the
findings here reported cannot be extended to that gender.
The lack of more women in the study was not by design,
because the opportunity to join the study was offered
independent of sex. Also, when we looked the studies done
before, most of their patient population was similar to our
study. The other limitation of our study was medical records
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for mortality. Sometimes this record can be misleading. We
tried to eliminate this situation by doing conversation with
family members also.

In summary our results have shown that a QoL
worsening in the initial year of follow up is an independent
risk factor of respiratory and all-cause mortality. Up to now,
baseline assessment of QoL has been considered a measure
to gauge patients with COPD. Our results highlight the
importance of change in health related of QoL in the
evaluation of disease progression and prediction of mortality
in patients with COPD and support the view that change
in HRQoL should be considered, in addition to baseline
assessment of HRQoL, to more properly assess patients
with COPD.
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