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Abstract
This cross-sectional descriptive study aimed to describe the health-related quality of life (HRQL)
and related factors of the southern Thai patients with stable COPD. The sample consisted of 126 patients
with stable COPD attending the out-patient pulmonary clinic of Thasala hospital. The patients were
assessed for HRQL by the Saint George's Respiratory Questionnaire (SGRQ), age, BMI, depression,
dyspnea by the Modified Medical Research Council (mMRC), exercise capacity by the 6 min walk
distance (6MWD), and admission. The results found that 84 % of patients were male, with a mean age of
69.6 years, FEV1 70 (9.6) % predicted, BMI 21.9 (4.4) and 6MWD 259.8 (97.9). The HRQL indicated
mild impairment: symptoms 47.1 (22.4), activity 49.7 (30.3), impact 41.9 (21.2) and total scores of 45.1
(21.7). The regression analysis showed that HRQL was significantly associated with exercise capacity,
depression, and MRC dyspnea respectively (R2 = 0.492, p < 0.01). Therefore, stable COPD patients
should be assessed and motivated to pulmonary rehabilitation for promoting clinical outcomes and also
improving their HRQL.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a leading cause of morbidity and mortality
worldwide and results in an economic and social burden that is substantial and increasing [1]. In
Thailand, similar to other countries in the world, COPD is also a major cause of death and places a burden
on the health-care system. According to the hospital registration, the number of COPD in-patients was in
the third rank and its treatment expenditure was in the first rank [2]. These patients may experience
disease exacerbation 3 - 4 times per year, often requiring hospitalization 1.6 times with a length of stay 514 days and incurring costs of 7,000 - 10,000 Baht for each hospital stay [3]. As the disease develops,
patients with COPD experience a corresponding reduction in health-related quality of life (HRQL) [4]
which includes reduced ability to work and to participate in physical and social activities [5]. Thus, the
evaluation of COPD severity alone, defined as the degree of reduction in forced expiratory volume in 1
second (FEV1), does not provide enough information to assess patients’ self-perceived health status.
In recent years, HRQL has become an important measurable outcome in patients with COPD and
has been defined as an individual’s perception of physical and mental health [6]. The HRQL has also
been defined as a holistic, self-determined evaluation of satisfaction with issues important to the person
[7]. It is also known to predict mortality [8], hospitalization [8,9] and become one of the composite
effects of the intervention on patient’s well-being [10]. The Saint George's Respiratory Questionnaire
(SGRQ) is a disease-specific measure of health status for use in patients with obstructive airway diseases
designed by Jones and colleagues (1992) [11] and has been one of the most widely used. Studies have
found strong correlations between HRQL and several clinical and functional variables. They have shown
that dyspnea, exercise capacity, FEV1, hospital utilization, depression and anxiety are associated with the
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quality of life scores in these patients [12-16]. However, these previous studies were performed in
Western countries which might limit the application of their findings in Eastern countries.
In Thailand, HRQL has also been identified as an outcome indicator that is sensitive to healthcare
interventions, because effective treatment, as well as exacerbation prophylaxis, will meaningful improve
in patient’s quality of life. It is crucial to identify factors influencing HRQL in COPD patients, in the outpatient pulmonary clinics so that such factors can be efficiently manipulated in order to maximize HRQL
improvement. However, limited research has been conducted regarding HRQL of COPD patients in the
context of Thai society [2,3,17]. For this reason, this study aimed to examine its related factors, based on
the clinical outcome indicators of the quality of life status modifications [18], as BMI, dyspnea,
readmission, exercise capacity, and depression. Therefore, the purpose of this study was to explore
components of HRQL and its related factors in Thai patients with stable COPD.
Materials and methods
This cross-sectional, descriptive study was performed in the out-patients pulmonary COPD clinic of
Thasala hospital in Nakhon Si Thammarat province. The sample consisted of 126 participants who were
consecutively attending the outpatient pulmonary clinic during November 2013 to February 2014 for
follow-up. Inclusion criteria based on clinically stable COPD [19]: 1) clinical diagnosis of COPD with a
percentage of FEV1 < 80 %; 2) no history of asthma, bronchiectasis, tuberculosis, or other confounding
diseases; 3) clinically stable (no exacerbation for at least 2 months) at the time of the evaluation and 4)
convenience and pleased for 6 min walk test. The sample size was determined according to Cohen [20],
using the power analysis for multiple regression. Based on 5 predictor variables entered in one regression
equation, level of significance (α) at 0.05, a medium effect size (ES), and power (β) of 0.80, a minimum
sample of 91 was needed. In keeping with the powerful sampling estimate, 126 patients were recruited.
Instruments
The research instruments for collecting data were: 1) Personal information questionnaire, 2) the St.
George’s Respiratory Questionnaire: SGRQ, 3) the Medical Research Council (MRC) dyspnea scale, 4) 6
min walk distance (6MWD), and 5) the Thai version of the Patient Health Questionnaire as follows:
Personal information questionnaire included gender, age, status, education, and smoking history,
and period of disease. Height and weight were measured and body mass index (BMI) was calculated.
BMI was defined based on the National Institutes of Health, National Heart Lung and Blood Institute
(NHLBI) as underweight (< 21 kg/m2), normal (21 - 24.9 kg/m2), overweight (25 - 29.9 kg/m2), and obese
(> 30 kg/m2) [21,22]. A chart review was conducted to obtain clinical data as airflow limitation from the
last spirometric measurement, post-bronchodilator forced expiratory volume in one second (FEV1) %
predicted, and admission was defined as the number of hospital admissions to the inpatient or intensive
care unit in the past 12 months.
St. George’s Respiratory Questionnaire (SGRQ) is a disease-specific measure of HRQL in COPD
patients, containing 50 items and 76 weighted responses divided into 3 domains: symptom, activity, and
impact [11]. The symptoms domain contains items concerned with the level of symptomatology,
including frequency and duration of cough, sputum production, wheeze, or breathlessness. The activity
domain is concerned with physical activities that either cause or are limited by breathlessness. The impact
domain covers such factors as employment, being in control health, need of care, adverse drug reactions,
expectations for health, and disturbances of daily life. Each item has been responded from participant as
yes = 1, no = 0 or True = 1, False = 0. The scores ranging from 0 (no impairment) to 100 (maximal
impairment) are calculated for each domain, as well as a total score which summarizes the responses to
all items. A low score indicates a better HRQL and the score of more than 25 is used as the cut-off point
for considering regular treatment for symptoms [1]. Thus, scores of HRQL were interpreted as: normal
(0-24), mild impairment (25-49), moderate impairment (50-74), and sever impairment (> 75). In this
study a validated Thai version of the SGRQ was used [3], the Cronbach’s alpha was 0.83.
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Medical Research Council (MRC) dyspnea scale has been used for grading breathlessness on daily
activities [23]. This scale measures perceived respiratory disability that consists of 5 grades: grade 0: “I
only get breathlessness with strenuous exercise”; grade 1: “I get short of breath when hurrying on the
level or walking up a slight hill”; grade 2: “I walk slower than people of same age on the level, or have to
stop for breath when walking on the level”; grade 3: “I stop for breath after walking about 100 meters”;
and grade 4: “I am too breathlessness to leave the house or when dressing or undressing”. The cut-off
point of MRC dyspnea is ≥ 2 for separating “less breathlessness” from “more breathlessness” [24,25].
Six min walk distance (6MWD) is a valid and reliable tool to measure exercise capacity in patients
with COPD [26]. Because walking is one of the main activities of daily living, walk tests have been
proposed in order to measure the state or the functional capacity of patients. Patients were asked to walk
as far as possible in 6 min in a hospital corridor 100 m long. They were instructed to walk as far as
possible for 6 min, taking rest periods if necessary. No encouragement during the test was given. At the
end of the 6 min, they were told to stop, and the distance walked was recorded. The cut-off point for the
6MWD was < 350 m as a pulmonary impairment [25].
Patient Health Questionnaire with 9 items (PHQ-9) is an instrument for making criteria-based
diagnoses of depressive disorders and also a measure of depression severity commonly encountered in
primary care [27,28]. As a severity measure, the PHQ-9 score ranges from 0 to 27, because each of the 9
items can be scored from 0 (not at all), 1 (several days), 2 (more than half the days), and 3 (nearly every
day). The easy-to-remember cut-off point scores of 5, 10, 15, and 20 represent the thresholds for mild,
moderate, moderately severe and severe depression, respectively [27]. The Cronbach’s alpha of this study
was 0.92.
Data collection
Prior to data collection, permission was obtained from the hospital director to approach potential
patients located in the out-patient pulmonary clinic. The head nurse and staff in the clinic were informed
about goals and procedures associated with the research study. The medical records for patients on the
daily appointment rosters were searched by the head of the research team. The potential patients were
then individually approached at the time of their scheduled medical appointment. Data colleting took
place in the meeting room of the hospital and the process consisted of 1) interviewed demographic,
HRQL, MRC dyspnea, and PHQ-9 questionnaire and; 2) reviewed chart for clinical data; 3) measured
height and weight for calculating BMI; and 4) evaluated exercise capacity by 6MWD.
Data analysis
Depending on the variable distribution, results are expressed as numbers and percentages, mean and
standard deviation (SD) or median and interquartile rage (IQR). In the preliminary analysis, Pearson’s
product moment correlation and Spearman’s rank correlation were used. Covariates that were
significantly related to the dependent variables were retained in the model. A stepwise model building
approach, using multivariate linear regression, was applied to examine relationships among the predictors
and the each domain of HRQL. The level of significance was set at p ≤ 0.05. Model diagnostics revealed
no outliers or influential points, and the assumptions of normality, linearity, homoscedasticity (normality
of residual plot), autocorrelation (or Durbin Watson 1.96) and multicollinearity (tolerance 0.71 - 0.85,
variance inflation factor [VIF] 1.18 - 1.53) were met and satisfied for this multiple regression analysis.
Ethical considerations
This study was approved by the Ethics Committee on Human Rights Related to Research Involving
Human Subjects from Walailak University (reference no. 036/2011). Afterwards, the researcher sent the
letter to the hospital director asking for permission to collect data at the out-patient pulmonary clinic. All
patients were provided information including research purposes, procedure, confidentiality, risks and
benefits associated the study before signing the informed consent. The patients’ rights were protected and
they could withdraw throughout the study without penalty.
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Results and discussion
Demographics and clinical characteristics
Most patients (84.3 %) were male; with a mean age of 69.6 (9.5) years, FEV1 70.0 (9.6) %
predicted, and the period of disease range was 1 - 50 years, with median 7 (16). The majority (71.7 %)
had a history of smoking, while 18.9 % were active smokers. Half (51.6 %) were underweight (BMI < 21
kg/m2), with a mean weight 21.9 (4.4). According to MRC dyspnea, 30.7 % of patients had more
breathlessness (Grade 3 - 4), median 2 (2) and 20.5 % were admitted more than 2 times in the past 12
months. The mean of depression measured by PHQ-9 was 8.3 (6.0) scores, 37.8 % showed moderate
depression (score ≥ 10). In addition, the mean of 6MWD measured exercise capacity was 256.6 (98.3),
most of them (82.7 %) had distance walk < 350 mts. The HRQL measured by SGRQ scores showed mild
impairment of all domains: activity 49.7 (30.3), symptom 47.1 (22.4), impact 41.9 (21.2) and total score
45.1 (21.7) (Table 1).
Relationships between the components of HRQL and related factors
The Pearson’s correlation and Spearman’s rank correlation analysis shows a significant correlation
between the 3 domains of HRQL and admission, MRC dyspnea, 6MWD, and PHQ-9, at p-value 0.01 and
0.05. Only BMI had a significant correlation with only symptom (p < 0.05). The correlation coefficients
of all factors are given in Table 2.
Predictors of HRQL
Table 3, regarding a total score of HRQL, the study found that 6MWD, MRC dyspnea (grade 3 - 4),
and depression together explained 49.2 % of the variance. The strongest predictor for better HRQL was
better MRC dyspnea (grade 3 - 4). In terms of the symptom domain of HRQL, admission (≥ 2 times per
year), MRC dyspnea (grade 0 - 2) and 6MWD together explained 18.9 % of the variance. The strongest
predictor for severity of respiratory symptoms was found to be the number of admissions. In addition, the
activity domain of HRQL, 6MWD, MRC dyspnea (grade 3 - 4), and depression together explained 50.7
% of the variance. The strongest predictor for improved physical activities was MRC dyspnea (grade 3 4). Finally, the impact domain of HRQL, the study revealed that 6MWD, MRC dyspnea (grade 0 - 2), and
depression together explained 43.3 % of the variance. The strongest predictor for the impact of the
respiratory disease on the daily life was depression.
Table 1 Demographic and clinical characteristics (n = 126).
Characteristics
Gender, male/female
Age, yrs
Education
None
Primary school
Secondary school
Bachelor’s degree
Status
Single
Married
Widowed/Divorced
Past smoker
Active smoker
Period of disease, yrs

958

%
84.3/15.7

Mean (SD) / Median (IQR)*

Range

69.6 (9.5)

50.0-93.0

7.0 (16.0)*

1.0-50.0

18.9
74.0
5.5
1.6
3.9
73.2
22.9
71.7
18.9
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MRC dyspnea
Grade 0
Grade 1
Grade 2
Grade 3
Grade 4
Admission
≤ 2 times/yr
> 2 times/yr
FEV1 (% of predicted value)
BMI (kg/m2)
< 21 (underweight)
≥ 21 (normal-overweight)
PHQ-9 score ≥ 10
6MWD (mts) < 350
SGRQ score
Symptom
Activity
Impact
Total

%
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Mean (SD) / Median (IQR)*
2 (2)*

Range
0.0-4.0

1 (2)*

0.0-20.0

70.0 (9.6)
21.9 (6.9)*

45.7-79.9
12.8-34.6

8.3 (6.0)
256.6 (98.3)

0.0-22.0
30.0-420.0

47.0 (22.2)
49.7 (30.3)
41.9 (21.2)
45.1 (21.7)

6.3-100.0
0.0-100.0
0.0-91.8
2.9-94.6

9.4
39.4
20.5
26.8
3.9
79.5
20.5

51.2
48.8
37.8
82.7

Table 2 Correlation among domains of HRQL and related factors.
Variables
a

Admission (≥ 2)
BMI (< 21)a
MRC dyspnea (grade 0 - 2)a
MRC dyspnea (grade 3 - 4)a
6MWDb
PHQ-9b

Symptom

Activity

Impact

Total

.279**
.191*
-.294**
.294**
-.246**
.321**

.244**
-.010
-.533**
.533**
-.624**
.490**

.210*
.067
-.455**
.455**
-.507**
.552**

.257**
.066
-.510**
.510**
-.569**
.549**

*p < 0.05, **p < 0.01, a Spearman’s rank correlation, b Pearson’s product moment correlation.
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Table 3 Multiple regression analysis predicting each component of HRQL.
Predictors
Predicting symptom
Admission (≥ 2)
MRC Dyspnea (grade 0 - 2)
PHQ-9
Full model: F( 3,126 ) = 9.570; R2 = .189
Predicting activity
6MWD
MRC Dyspnea (grade 3 - 4)
PHQ-9
Full model: F( 3,125 ) = 41.813; R2 = .507
Predicting impact
6MWD
MRC Dyspnea (grade 0 - 2)
PHQ-9
Full model: F( 3,125 ) = 31.097; R2 = .433
Predicting total score
6MWD
MRC Dyspnea (grade 3 - 4)
PHQ-9
Full model: F( 3,125 ) = 39.329; R2 = .492

Unstandardized
coefficients
B
SE

Standardized
coefficients
β

t

p-value

9.023
-9.235
.833

3.909
4.119
.310

.229
.196
-.193

2.687
2.308
-2.242

.008
.023
.027

-.115
16.727
1.394

.024
4.937
.346

-.375
.256
.279

-4.721
3.388
4.024

.000
.001
.000

-.050
-10.522
1.351

.018
3.700
.260

-.233
-.230
.387

-2.745
-2.844
5.202

.007
.005
.000

-.062
12.473
1.293

.018
3.598
.252

-.282
.266
.361

-3.497
3.467
5.122

.001
.001
.000

Discussion
Health-related quality of life (HRQL) defined as the degree to which a patient’s health status
affects his or her self-determined evaluation of satisfaction or quality of life [6,7], is an important
prognostic factor in COPD patients. In the present study, we found the different domains of HRQL, it is
remarkable to note that patients showed lower scores in the impact domain than the symptom or activity
domains. The health-related quality of life was significantly associated with 3 predicting factors: exercise
capacity, depression, and dyspnea-related limitation (grade 3 - 4) as follows:
Dyspnea is one of the main respiratory symptoms present during a stable or exacerbated state. It is
caused by airflow obstruction which is secondary to airways inflammation, airways remodeling and
sputum hyper-secretion; reduced lung elastic recoil due to emphysema and the obstruction of small
airways result in incomplete air expelling and dynamic hyperinflation [29]. It is also one of the main
determinants of HRQL in COPD patients, as previous studies have found moderate to high correlation
between dyspnea and HRQL [5,30,31]. Our findings also provide further confirmation that the high
severity of dyspnea associated with activities in daily life and impairment of HRQL. Accordingly,
patients with high degrees of dyspnea have more restrictions on activities of daily living, and the disease
has more impact on their life. In clinical practice, then, stratification according to the degree of dyspnea
could be more useful than spirometry in determining COPD patients’ self-perceived health status. The
advantage of assessing MRC dyspnea is that, unlike quality of life questionnaires, very little time is
needed to ask the patients what daily life activities cause breathlessness and the information is easily
obtained while taking the patient’s medical history [32].
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Exercise capacity (6MWD) was located close to the self-reported data on physical function,
correlating most strongly with the activity component. Moreover, exercise capacity is the only clinical
measurement related to psychological wellbeing at the end of treatment, because exercise capacity was
associated with a significant improvement in quality of life [33]. In this study, we have shown the
association of decreased exercise capacity lead to limited activities and impaired HRQL. Factors behind
6MWD have not been systematically investigated, but 2 aspects have been described: body composition
as muscle mass and fat mass [34] and psychological factors as poor social support and high barriers to
less exercise [35].
Depression was found in 37.8 % of cases, similar to previous studies from Korea and India, the
prevalence of depression in patients with COPD has been reported from 23.8 to 33.3 percent [36,37]. In
addition, the patients with COPD experienced markedly more depression compared with the healthy
population [38]. Recent research confirms the relationship between depression and chronic illnesses such
as COPD. Depression causes major disability effects with QOL [39]. This study found that depression
was a significant predicting factor of all domains of health-related quality of life. However, it was
strongly associated with impact domain, because the origin of the impact domain, covering psychological
disturbances resulting from respiratory disease. Thus, regardless of results, health personnel should
quickly assess the presence of depression in all COPD patients.
Finally, this study found that 2 factors of BMI and admission could not predict HRQL of stable
COPD patients. However, it appears that poor symptom domains of HRQL related to a greater likelihood
of admission to hospital. The reasons for admission are very complex and depend on severity of disease,
and health status [40]. Previous prospective studies have shown that independent risk factors associated
with readmission include: poor lung function, severe limitation in activity and poor health related quality
of life [41,42].
Conclusions
The associations found are therefore likely to reflect the factors determining impairment HRQL of
stable COPD patients, including the important clinical outcomes of high degree of dyspnea, poor exercise
capacity, and level of depression. It is thought that those clinical outcomes of stable COPD patients at the
out-patient pulmonary clinic needed to be concerned. Pulmonary rehabilitation would be useful for stable
COPD patients to maintain functional independence and increasing their HRQL. Further research is
required to examine the effect of pulmonary rehabilitation at home on dyspnea, exercise capacity,
admission and depression. In addition, this study has some limitations that should be mentioned. First, the
study used a cross-sectional design and convenience sampling, and thus the study does not allow us to
determine a causal relationship between related factors and HRQL. Finally, several factors that have been
associated with HRQL, including social support, barriers to care, and spiritually, were not examined.
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