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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is one of the leading causes of death worldwide. Few
studies have focused on the quality of life (QoL) associated medical costs for COPD in China.

Methods: A cross-sectional survey of 678 COPD patients was conducted in four major cities (Beijing, Shanghai,
Guangzhou and Chengdu), China, in 2011. Data on socio-demographic information, health conditions and medical
costs were collected through a face-to-face interview combined with medical record searching. The EuroQol (EQ-5D)
health questionnaire was applied to assess the QoL of COPD patients.

Results: Among 678 patients with COPD, nearly 40% had difficulties in mobility, usual activities and pain/discomfort,
one third had various degrees of anxiety/depression, and one fifth had difficulties in self-care. The COPD patients had a
median utility score of 0.768 and a median visual analog scale score of 70. The degree of difficulties in any dimensions
significantly increased, and utility and health scores decreased with severity of the disease. Age, gender and disease
severity were significantly associated with the quality of life after taking other covariates into consideration.
Poorer QoL was a significant indicator of higher direct medical costs for COPD patients.

Conclusion: Impaired quality of life was significantly linked to increased medical costs for COPD patients and
could be an important measure for policy- and decision-making in COPD care.
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Background
Chronic obstructive pulmonary disease (COPD) is ranked
the fourth of the 10 leading causes of death, and killed ap-
proximately 3 million people (5.8% of all deaths) globally
in 2011 [1]. Compared to a decrease in cardiovascular
mortality and stabilization of cancer mortality worldwide,
mortality from COPD is increasing in European countries
[2]. In China, the prevalence of COPD was as high as 8.2%
in 2008 for adults aged 40 years or above based on data
from a national survey [3].
COPD is a well-recognized high economic burden dis-

ease. In 2010, the costs of COPD were projected to be
approximately US$50 billion, which included $20 billion
in indirect costs and $30 billion indirect health care ex-
penditures in the U.S. [4]. How to reduce such enor-
mous costs for COPD care is an unmet challenge to all
countries.
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COPD is characterized by airflow limitation that is not
fully reversible. It is also an irreversible respiratory dis-
ease that can seriously reduce people’s physical capacity,
social functioning and subjective well-being. In order to
assess how COPD patients themselves perceive their
lives, various forms of instruments are used, most often
based on self-report [5]. The EuroQol (EQ-5D) is one
instrument to measure Health related quality of life
(HRQoL) that has been calibrated with different popula-
tions, and has been used widely. It is brief and simple,
and patients can easily understand and complete. The
EQ-5D is also easy to score and interpret. Assessments
of HRQoL using generic instruments like the EQ-5D
allow for comparisons with other chronic diseases as
well as comparisons with healthy populations to estimate
the incremental burden of COPD [6].
HRQoL is a common measure used in the evaluation

of healthcare interventions. A number of studies found
that proper health interventions could both improve the
quality of life (QoL) and reduce the medical costs of
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COPD patients [6-8]. QoL is likely an important predictor
for subsequent COPD exacerbation, hospitalization and
mortality, and is related to the severity of COPD, which all
are measures associated with a high healthcare expend-
iture [9-12]. Also, QoL is strongly associated with invest-
ment beliefs and their behaviors including healthcare
seeking [13-16]. Therefore, QoL may be a better predictor
for medical costs than others, and can be used for policy-
and decision-making. So far, there has been limited infor-
mation on the QoL for COPD patients in China and the
relationship between QoL and direct medical costs has
not been clear. This study intended to understand the
QoL of COPD patients and the relationship to medical
direct costs in China.

Materials and methods
Study site and subjects
A cross-sectional study was carried out in Beijing,
Guangzhou, Shanghai and Chengdu from March to
June 2011. Fifteen community health centers (or hospitals)
were involved to recruit subjects from the communities.
Patient inclusion criteria included that a patient: 1) Met
the diagnosis criterion of COPD provided by the Chinese
Society of Respiratory Diseases in 2007 [17]; 2) Received
the assessment of lung function at least once in the past
12 months; 3) was able to provide informed consent and
medical chart; 4) was able to complete the questionnaire
interview; and 5) was a local resident who lived in the city
for at least 2 years. Patients who had any unstable comor-
bidities or any severe conditions needed to be treated as in-
patients were excluded from the study. All subjects had
lung function testing during the survey. Totally, 678 out of
721 eligible COPD patients were included in this study,
with a response rate of 94%.

Questionnaire
The EQ-5D health questionnaire was applied to assess
the QoL for COPD patients [7,9]. The self-classifier con-
sists of five dimensions (mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression), each with three
levels of response (level 1 = no problems, level 2 = some
problems, or level 3 = inability or extreme problems). The
utility score is typically interpreted along a continuum
where 1 represents best possible health and 0 represents
dead, with some health states considered worse than dead.
In addition to the self-classifier, the EQ-5D contains a
20 cm visual analog scale (VAS) ranging from 0 (worst im-
aginable health) to 100 (best imaginable health) along
which the respondent rates their health today. The index-
based utility scores can be used to compare a burden
of disease across different conditions and facilitate the
calculation of quality adjusted life years (QALYs) that
are incorporated into economic evaluations of health care
interventions [8]. A single summary score was generated
by applying societal preference weights to a health state
classifier completed by patients.

Data collection and quality control
Data collectors were health workers who were recruited
from each study site and trained by academic investiga-
tors. The study subjects were face-to-face interviewed
with a structured questionnaire, and their medical charts
were also reviewed and the details of medical care
utilization were obtained. The data of medical costs were
collected from their medical charts and bill payments.
All questionnaires were double-checked while they

were filled out. An interview was conducted by two in-
vestigators - one was in charge of the interview and an-
other had a double-check and made sure that the interview
information was recorded correctly, as one measure of
quality control. Fifteen subjects were randomly sampled in
each city and a total sixty subjects were re-interviewed by
the telephone after 2–3 months to check the reproducibil-
ity of the questionnaire information for quality control.
The key variables included sex, smoking status, disease se-
verity, number of outpatient visits and hospital admission
information. The reliability was satisfactory with Kappa
values of 0.93 - 1.00 for key categorical variables and intra-
class correlation coefficients of 0.96 - 0.98 for key continu-
ous variables.

Informed consent
A written informed consent was obtained from all sub-
jects. They were free to withdraw from the study at any
time with no negative consequences. The ethic approval
for this study was issued by the Institutional Review
Board of the Fudan University School of Public Health.

Data analysis
Subjects were grouped into four categories of severity
(mild, moderate, severe and very severe) for COPD
based on the criteria established by the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) [18]. An-
nual direct medical costs for each patient were calculated
based on the total expenditures in the past 12 months of
this interview and records for treating COPD, including
co-payments, diagnoses, treatments, diagnostic tests, pre-
scription drugs, medical supplies, and use of oxygen in
both outpatient visits and hospital admissions.
All the data were double input into a database estab-

lished through EpiData3.1 Chinese version. Statistical
analysis was completed by using SPSS16. Chi-square test
was used for testing the differences of five dimensions,
and Kruskal-Wallis test for comparing the utility scores
and VAS scores. The estimation of EQ-5D utility was
based on the Japanese population index set [19]. The an-
nual direct medical costs and the QoL of EQ-5D utilities
were analysed by comparing the top 25th percentile with



Table 1 Demographic and clinical characteristics of COPD patients

Characteristics Beijing (%) Guangzhou (%) Shanghai (%) Chengdu (%) Total (%)

Age (years)* 73.3 (71.6 ± 10.3) 68.8 (68.0 ± 8.6) 69.6 (68.8 ± 11.1) 74.2 (73.3 ± 9.4) 71.8 (70.4 ± 10.1)

Gender (Male) 100 (58.8) 152 (86.9) 125 (74.4) 117 (70.9) 494 (72.9)

Education (<9 years) 53 (31.4) 37 (21.1) 36 (21.4) 53 (32.1) 179 (26.4)

Medical insurance 166 (97.6) 156 (89.1) 164 (97.6) 163 (98.8) 649 (95.7)

Smoking 40 (23.7) 40 (22.9) 25 (14.9) 26 (15.8) 131 (19.4)

Age at diagnosis (years)* 64.0 (61.4 ± 13.9) 66.5 (64.7 ± 9.7) 61.9 (61.3 ± 13.3) 60.4 (59.4 ± 15.5) 63.9 (61.7 ± 13.3)

Course of illness (years)* 6.6 (10.2 ± 12.2) 1.4 (3.2 ± 4.6) 3.8 (7.6 ± 9.4) 8.6 (13.9 ± 14.2) 3.8 (8.7 ± 11.3)

Family history 39 (23.1) 40 (22.9) 38 (22.6) 61 (37.2) 178 (26.3)

FEV1 (liter)* 1.5 (1.4 ± 0.5) 1.4 (1.5 ± 1.0) 1.2 (2.2 ± 2.2) 1.1 (1.2 ± 0.7) 1.3 (1.6 ± 1.3)

FEV1% predicted* 58.7 (57.4 ± 19.5) 56.0 (57.8 ± 24.6) 49.0 (52.1 ± 22.4) 47.0 (49.9 ± 24.4) 53.0 (54.5 ± 23.0)

Co-morbidities 158 (92.9) 96 (54.9) 130 (77.4) 150 (91.5) 534 (78.9)

Current severity level

Mild 31 (18.2) 35 (20.0) 37 (22.0) 37 (22.4) 140 (20.6)

Moderate 86 (50.6) 79 (45.1) 61 (36.3) 70 (42.4) 296 (43.7)

Severe 40 (23.5) 39 (22.3) 57 (33.9) 45 (27.3) 181 (26.7)

Very severe 13 (7.6) 22 (12.6) 13 (7.7) 13 (7.9) 61 (9.0)

Total 170 (100) 175 (100) 168 (100) 165 (100) 678 (100)

*Median (Mean ± standard deviation).
Abbreviations: FEV1 forced expiratory volume in one second, FEV1% predicted the percentiles of forced expiratory volume in one second to the predicted value.
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the low 75th percentile. In logistic regression analysis,
the associations of factors with healthcare costs and
QoL were assessed by calculating crude and adjusted
odds ratios (OR) and 95% confidential intervals (CI).
Spearman’s correlations were calculated for the relation-
ships among QoL and annual direct medical costs. An
alpha level of ≤0.05 (two sides) was considered to be sta-
tistically significant.

Results
The general and clinical characteristics
Of the 678 participants, 72.9% were male. A majority of
them were retired with an average age of 70.4 ± 10.1 years.
Three quarters (74.6%) of them had received 9 years of
Table 2 Distribution of quality of life measure for COPD patients

Current
severity

Mobility (%)* Self-care (%)* Usual
activities (%)*

Pain/Discomfo

1 2 3 1 2 3 1 2 3 1 2

Mild 80.6 19.4 0.0 93.5 6.5 0.0 86.3 12.9 0.7 76.3 23.0

Moderate 67.6 29.1 3.4 85.8 11.1 3.0 67.6 27.4 5.1 62.8 35.1

Severe 44.8 52.5 2.8 75.1 22.1 2.8 44.8 48.1 7.2 54.7 42.5

Very severe 31.1 65.6 3.3 65.6 29.5 4.9 32.8 59.0 8.2 47.5 47.5

p value <0.001 0.016 <0.001 <0.001

Total 60.9 36.6 2.5 82.7 14.8 2.5 62.2 32.8 5.0 62.0 35.7

*1 = no problem; 2 =moderate or some problem; 3 = inability or extreme problem.
**Median (Mean± standard deviation).
Abbreviation: VAS visual analog scale.
education or more. Of them, 19.4% were current smokers,
and almost all of them (95.7%) had at least one type of
medical insurances. The median age at the diagnosis of
COPD was 63.9 years (means: 61.6 ± 13.7 years) and the
median duration of COPD was 3.8 years (means: 8.8 ±
11.6 years). About one quarter had a family history of
chronic lung diseases, and most of them (79%) had at
least one co-morbid chronic disease. The median forced
expiratory volume in one second (FEV1) was 1.3 liters
(mean: 1.6 ± 1.3 liters) and the median FEV1% predicted
was 53.0 (mean: 54.5 ± 23.0). According to the criteria of
GOLD, 20.6% were in mild stage, 43.7% in moderate stage,
26.7% in severe stage, and 9.0% in very severe stage.
(Table 1).
by current severity levels

rt (%)* Anxiety/depression (%)* VAS score** Utilities score**

3 1 2 3

0.7 72.7 26.6 0.7 70.0 (71.8 ± 13.3) 0.848 (0.786 ± 0.085)

2.0 73.0 24.7 2.4 70.0 (67.1 ± 16.7) 0.773 (0.734 ± 0.158)

2.8 67.4 30.4 2.2 67.0 (63.5 ± 16.3) 0.724 (0.691 ± 0.155)

4.9 63.9 31.1 4.9 60.0 (61.3 ± 15.8) 0.675 (0.655 ± 0.151)

<0.001 <0.001 <0.001

2.2 70.6 27.2 2.2 70.0(66.6 ± 16.2) 0.768 (0.726 ± 0.150)



Table 3 Factors associated with utilities of EQ-5D in COPD patients

Variables Top 25% Low 75% cOR (95% CI) p value aOR (95% CI)* p value*

Age (years) - - 0.96 (0.95,0.98) <0.001 0.98 (0.96,0.99) 0.012

Gender

Male 175 318 1.48 (1.02,2.14) 0.041 1.65 (1.06,2.58) 0.028

Female 50 134 1.00 - 1.00 -

Current severity

Mild 72 67 12.04 (4.55,31.86) <0.001 14.76 (5.33,40.89) <0.001

Moderate 108 188 6.43 (2.50,16.55) <0.001 7.15 (2.69,18.97) <0.001

Severe 40 141 3.18 (1.19,8.46) 0.021 3.43 (1.25,9.38) 0.016

Very severe 5 56 1.00 - 1.00 -

Total 225 452 - - - -

*Variables included in the logistic regression model: study site, average household income, having medical insurance(s), duration of COPD and presence
of comorbidities.
Abbreviations: aOR adjusted odds ratio, cOR crude odds ratio, CI confidence interval, COPD chronic obstructive pulmonary disease.
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QoL and related factors
Based on information collected using the EQ-5D ques-
tionnaire, nearly 40% of COPD subjects had difficulties
in mobility, usual activities and pain/discomfort, one
third had anxiety/depression and one fifth had difficul-
ties in self-care (Table 2). The median of utility score
was 0.768 and the median of VAS score was 70. The de-
gree of difficulties significantly increased with the severity
of COPD while the utility and health scores decreased.
Logistic regression analysis showed that age and gen-
der, severity of COPD were significantly associated with
the quality of life for COPD patients after adjusting for
household income, having a medical insurance, duration
of COPD, presence of a comorbid condition and study site
(Table 3).

QoL and annual direct medical costs
As shown in Table 4, the QoL of patients was inversely
related to the annual direct medical costs for COPD
care.. After adjustment for study site, age, gender, house-
hold income, severity and duration of COPD, having a
medical insurance and having a co-morbid condition,
the association was less strong but remained significant.
Further, annual direct medical costs were negatively as-
sociated with both VAS scores (r = −0.198, p < 0.001) and
utility scores (r = −0.336, p < 0.001), and also statistically
associated with five dimensions including mobility (r = 0.347,
Table 4 The relationship between direct medical costs for CO

Utilities of EQ5D Annual direct medical cost cOR (95%

Top 25% Lower 75%

Lower 75% 139 305 3.28

(2.09,5.13)

Top 25% 27 194 1.00

*Variables included in the logistic regression model: study site, age, gender, househ
presence of comorbidities.
Abbreviations: aOR adjusted odds ratio, cOR crude odds ratio, CI confidence interva
p < 0.001), self-care (r = 0.310, p < 0.001) usual activities
(r = 0.376, p < 0.001), pain/discomfort (r = 0.166, p < 0.001)
and anxiety/depression (r = 0.106, p = 0.006).
Discussion
Impaired QoL for COPD patients
COPD is significantly associated with lower QoL, and
QoL has been recognized as an important outcome for
COPD. Patient reported outcomes such as health status
and quality of life are accepted as routine measures in
clinical studies, particularly in respiratory-related chronic
conditions [20-22]. In this study, we observed impaired
quality of life for COPD patients living in urban China
using the EQ-5D, and the utility and VAS scores declined
with the severity of COPD, which were similar to the re-
sults from the UK and the U.S. according to the utility
and VAS scores [10,23,24].
QoL in COPD and possible related factors
Age and gender and severity of COPD were independent
factors significantly associated with the quality of life for
COPD patients after adjusting for covariates. In urban
China, younger and male patients had higher propor-
tions to have better utility scores, which was similar to
the results from previous studies [4,20,25,26]. This result
suggested that more attentions should be paid to older
PD care and quality of life of patients

CI) p value aOR (95% CI)* p value*

<0.001 2.10 0.003

(1.29,3.44)

- 1.00 -

old income, severity and duration of COPD, having medical insurance(s) and

l, COPD chronic obstructive pulmonary disease.
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and female COPD patients when developing interven-
tions to improve their QoL.
In addition, as shown in Tables 2 and 3, the severity of

COPD was significantly related to the EQ-5D utility
scores, VAS scores and each dimension of EQ-5D. It is
expected that the QoL in COPD patients decreased with
disease severity as reported in the previous studies
[23,27-29]. The distinction in utility scores was relatively
small between the GOLD stages I and II groups, which
was also similar to previous observations [30]. The clas-
sification of GOLD stage is based on the levels of forced ex-
piratory volume in one second, which are only weakly
correlated with the EQ-5D utility scores [24,31]. The limited
ability to distinguish between milder stages of disease may
be a limitation in the discriminative ability of the EQ-5D
compared to some disease-specific instruments like the St.
George’s Respiratory Questionnaire [24,25,32].

QoL and direct medical costs for COPD
In this study, it was observed that patients with poorer
QoL had higher direct medical costs for COPD care
than those with better QoL, suggesting that to improve
QoL may help reduce direct medical costs for COPD pa-
tients. QoL is likely an independent and important meas-
ure for subsequent COPD exacerbation, hospitalization,
and mortality, and disease severity is associated with a
high healthcare expenditure [10-12]. Further, all five di-
mensions of EQ-5D had positive correlations to annual
direct medical costs, especially for two dimensions of mo-
bility and usual activities. The dimension of anxiety/
depression had a relatively low correlation coefficient,
As an important part of QoL, anxiety or depressive moods
are strongly associated with investment beliefs. They have
been shown to be a primary predictor of physically active
behavior, and physically active behavior can help improve
HRQoL and save COPD medication costs [13-16]. The
link between QoL and medical costs due to COPD in-
forms health care professionals and health policy makers
changes in QoL affecting direct medical costs and helps in
designing interventions to improve the QoL of COPD
patients.
The strengths and limitations of our study should be

noted. This was a hospital-based cross-sectional study in
urban China. This study carried out in four metropolitan
areas, with a high response rate. Quality control was
carefully planned and conducted. The QoL could well
reflect the current status of Chinese COPD patients liv-
ing in major urban areas. An inverse relationship be-
tween QoL of patients and direct medical costs for
COPD care had not been previously studied in China.
Although this is a cross-sectional study and the evidence
is weak for possible causal association, it is not likely
that a higher cost for COPD healthcare would result in
lower QoL for COPD patients. Another limitation of the
study is that a random sampling method was not used,
and therefore, a caution is needed for a generalization to
broader population. Also, in this study, there may be a
recall bias for self-reporting information. Some informa-
tion was confirmed by checking their medical records.
The estimation of the EQ-5D utility was based on the
Japanese population index set since a Chinese popula-
tion index set was unavailable. Among three index sets
of the EQ-5D utility most frequently used, the Japanese
one as compared with American and British ones
seemed to more appropriate for Chinese population.

Conclusion
We measured impaired quality of life for COPD patients
living in urban China using the EQ-5D. Age, gender and
severity stages of COPD were associated with patients’
QoL. The QoL of patients had a strong negative correl-
ation with direct medical costs for COPD care, which
suggests that QoL can be an important measure for
COPD care, and improving QoL would reduce direct
medical costs.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
MW, CF and BX conceived and designed the study. QZ, YC and CF collected
data. All authors contributed to the data analysis. MW wrote the article, with
contributions from CF, YC and BX. All authors edited and approved the final
version of the manuscript.

Acknowledgements
This study was sponsored by Norvatis (China) Investment Co. Ltd and
supported by Shanghai Leading Academic Discipline Project of Public Health
(Project Number: 12GWZX0101). The authors would like to give their thanks
to Prof. Chen Weiqing, Prof. Luan Rongsheng and Dr Liu Zhaolan for helping
during data collection.

Disclaimer
This is an independent report.

Author details
1School of Public Health and Key Laboratory of Public Health Safety, Fudan
University, Shanghai 200032, China. 2Faculty of Medicine, University of
Ottawa, Ottawa, ON, Canada.

Received: 8 October 2014 Accepted: 2 April 2015

References
1. WHO. The top 10 causes of death. Available: http://www.who.int/

mediacentre/factsheets/fs310/en/index.html. Accessed April 11, 2015.
2. Decramer M, Sibille Y, Bush A, Carlsen K-H, Rabe KF, Clancye L, et al. The

European Union conference on chronic respiratory disease: purpose and
conclusions. Eur Respir J. 2011;37(4):738–42.

3. Zhong N, Wang C, Yao W, Chen P, Kang J, Huang S, et al. Prevalence of
Chronic Obstructive Pulmonary Disease in China: A Large, Population-based
Survey. Am J Respir Crit Care Med. 2007;176(8):753–60.

4. Guarascio AJ, Ray SM, Finch CK, Self TH. The clinical and economic burden
of chronic obstructive pulmonary disease in the USA. Clinicoecon
Outcomes Res. 2013;5:235–45.

5. Haave E, Hyland ME, Skumlien S. The relation between measures of health
status and quality of life in COPD. Chron Respir Dis. 2006;3:195–9.

6. Weinstein MC, Siegel JE, Gold MR, Kamlet MS. Recommendations of the
panel on cost-effectiveness in health and medicine. JAMA. 1996;276:1253–8.

http://www.who.int/mediacentre/factsheets/fs310/en/index.html
http://www.who.int/mediacentre/factsheets/fs310/en/index.html


Wu et al. Health and Quality of Life Outcomes  (2015) 13:57 Page 6 of 6
7. Ramli A, Leonard J, Harun R. Preliminary evidence on the Feldenkrais
Method as an alternative therapy for patients with chronic obstructive
pulmonary disease. Focus on Alternative & Complementary Therapies an
Evidence-Based Approach. 2013;18(3):126–32.

8. Blankenburg T, Guettel A, Busch C, Schuette W. Six-minute walk
distance and dyspnoea scores to assess the course of COPD
exacerbation in elderly patients. Clinical Respiratory Journal.
2013;7(3):261–7.

9. Shino Michael Y, Lynch JP, Saggar R, Abtin F, Belperio JA, Saggar R.
Pulmonary Hypertension Complicating Interstitial Lung Disease and COPD.
Seminars in Respiratory & Critical Care Medicine. 2013;34(5):600–19.

10. Yorgancioglu A, Havlucu Y, Celik P, Dinc G, Saka A. Relation between quality
of life and morbidity and mortality in COPD patients: Two-year follow-up
study. COPD. 2010;7(4):248–53.

11. Pasquale MK, Sun SX, Song F, Hartnett HJ, Stemkowski SA. Impact of
exacerbations on health care cost and resource utilization in chronic
obstructive pulmonary diseasepatients with chronic bronchitis from a
predominantly Medicare population. Int J Chron Obstruct Pulmon Dis.
2012;7:757–64.

12. Punekar YS, Shukla A, Müllerova H. COPD management costs according to
the frequency of COPD exacerbations in UK primary care. Int J Chron
Obstruct Pulmon Dis. 2014;9:65–73.

13. Thayer RE, Newman JR, McClain TM. Self-regulation of mood: strategies for
changing a bad mood, raising energy, and reducing tension. J Pers Soc Psychol.
1994;67(5):910–25.

14. Lemmens KM, Nieboer AP, Huijsman R. Designing patient related
interventions in COPD care: empirical test of a theoretical model.
Patient Educ Couns. 2008;72:223–31.

15. Ninot G, Moullec G, Picot MC, Jaussent A, Hayot M, Desplan M, et al.
Cost-saving effect of supervised exercise associated to COPD self-management
education program. Respir Med. 2011;105:377–85.

16. Collaboration P-T. Optimizing chronic disease management mega-analysis:
economic evaluation. Ont Health Technol Assess Ser. 2013;13:1–148.

17. Susan G, Kathleen M. Fox and for the SHIELD Study Group: Change in
health status (EQ-5D) over 5 years among individuals with and without type
2 diabetes mellitus in the SHIELD longitudinal study. Health and Qulity of
Life Outcoms. 2012;10:99–106.

18. COPD Group of Chinese Thoracic Society. The guideline for the diagnosis
and treatment of COPD (updated in 2007). Ji Xu Yi Xue Jiao Yu,
2009;21(2):21-42.

19. Macran S, Weatherly H, Kind P. Measuring population health: a comparison
of three generic health status measures. Med Care. 2003;41:218–31.

20. Gold MR, Siegel JE, Russell LB, Weinstein MC. Cost-effectiveness in health
and medicine. New York: Oxford University Press; 1996.

21. Global Strategy for Diagnosis, Management, and Prevention of COPD.
Available: http://www.goldcopd.com/guidelines-global-strategy-for-diagnosis-
management.html. Accessed April 11, 2015.

22. Suchiya A, Ikeda S, Ikegami N, Nishimura S, Sakai I, Fukuda T, et al.
Estimating an EQ-5D population value set: the case of Japan. Health Econ.
2002;11(4):341–53.

23. Pickard AS, Wilke CT, Lin HW, Lloyd A. Health utilities using the EQ-5D in
studies of cancer. Pharmacoeconomics. 2007;25(5):365–84.

24. Sullivan PW, Lawrence WF, Ghushchyan V. A national catalog of
preference-based scores for chronic conditions in the United States.
Med Care. 2005;43(7):736–49.

25. Osman LM, Ayres JG, Garden C, Reglitz K, Lyon J, Douglas JG. Home
warmth and health status of COPD patients. Eur J Public Health.
2008;18(4):399–405.

26. Ståhl E1, Lindberg A, Jansson SA, Rönmark E, Svensson K, Andersson F, et al.
Health-related quality of life is related to COPD disease severity. Health Qual
Life Outcomes. 2005;3:56.

27. Pickard AS, Yang Y, Lee TA. Comparison of health-related quality of life
measures in chronic obstructive pulmonary disease. Health Qual Life
Outcomes. 2011;9:26.

28. Rutten-van Mölken MP, Oostenbrink JB, Tashkin DP, Burkhart D, Monz BU.
Does quality of life of COPD patients as measured by the generic EuroQol
five-dimension questionnaire differentiate between COPD severity stages?
Chest. 2006;130(4):1117–28.

29. Kim SH, Oh YM, Jo MW. Health-related quality of life in chronic obstructive
pulmonary disease patients in Korea. Health Qual Life Outcomes.
2014;12:57.
30. Stavem K. Reliability, validity and responsiveness of two multiattribute utility
measures in patients with chronic obstructive pulmonary disease. Qual Life Res.
1999;8(1–2):45–54.

31. Tengs TO, Wallace A. One thousand health-related quality-of-life estimates.
Med Care. 2000;38(6):583–637.

32. Pickard AS, Wilke C, Jung E, Patel S, Stavem K, Lee TA. Use of a
preference-based measure of health (EQ-5D) in COPD and asthma. Respir
Med. 2008;102(4):519–36.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.goldcopd.com/guidelines-global-strategy-for-diagnosis-management.html
http://www.goldcopd.com/guidelines-global-strategy-for-diagnosis-management.html

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Materials and methods
	Study site and subjects
	Questionnaire
	Data collection and quality control
	Informed consent
	Data analysis

	Results
	The general and clinical characteristics
	QoL and related factors
	QoL and annual direct medical costs

	Discussion
	Impaired QoL for COPD patients
	QoL in COPD and possible related factors
	QoL and direct medical costs for COPD

	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	Disclaimer
	Author details
	References

