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Chronic obstructive pulmonary disease (COPD), an important cause of morbidity and
mortality worldwide, is characterized by progressive airflow limitation that is partially
reversible.1 The Global Burden of Disease Studies found that COPD was the sixth
commonest cause of death worldwide in 1990 but made the alarming prediction that it
could become the third commonest cause of death by 2020 irrespective of public health
intervention. Furthermore, COPD was recognized as being the 12th greatest cause
of chronic morbidity, with a predicted increase to become the fourth most important
disability-producing illness by 2020.2–4 The assessment of health status has become an
increasingly important outcome measure for COPD. This includes collecting information on daily symptoms, activity limitation, and other manifestations of the disease.
Routine clinical evaluations and a critical step in management are to obtain reliable
and valid information on the impact of the disease on their health status obtained
from the patients themselves. Health status measurements such as that provided by
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Background: Chronic obstructive pulmonary disease (COPD) patients living in many countries
are familiar with local dialects rather than the official language. We, therefore, compare the
reliability and validity of the COPD assessment test (CAT) in Thai and northern Thai dialect
versions, in stable COPD patients living in the northern part of Thailand.
Methods: A total of 160 COPD patients were randomly selected for the evaluation of each
dialect version of CAT (n=80). The internal consistency of all eight items and test–retest
reliability were investigated by using Cronbach’s alpha coefficient and intraclass correlation
coefficient (ICCC), respectively. The validity was evaluated by the degree of correlation with
St George’s Respiratory Questionnaire (SGRQ) using Pearson’s correlation. The correlations
of CAT with clinical parameters such as forced expiratory volume in the first second (FEV1),
modified Medical Research Council scale (mMRC) dyspnea score, and 6-minute walk distance
(6-MWD) were also evaluated.
Results: The two versions of CAT showed high internal consistency reliability (Cronbach’s
alpha coefficient of 0.82 and 0.76) as well as a high test–retest reliability (ICCC of 0.82 and
0.84) for Thai and northern Thai dialect versions, respectively. The test results revealed that
the northern Thai dialect version had good correlation with SGRQ whereas the Thai version
correlated only moderately.
Conclusion: The two Thai versions of CAT were proven to be good clinical tools with high
reliability and acceptable validity for assessing the quality of life of Thai COPD patients.
However, the northern Thai dialect version is more suitable for evaluating COPD patients living
in the northern part of Thailand.
Keywords: chronic obstructive pulmonary disease, COPD assessment test, quality of life,
validation, reliability
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St George’s Respiratory Questionnaire (SGRQ) and the
Chronic Respiratory Questionnaire (CRQ) have provided
well-validated measurements of disability and handicap due
to COPD, but these are complex to administer and score
in routine clinical practice.5,6 The COPD Assessment Test
(CAT) with a target number of eight items was proven to
have good measurement properties and validity for several
English speaking countries.7 CAT was easy to complete,
interpret, and could be readily incorporated into routine care
for quality-of-life evaluation of COPD patients. The eight
items included in the test are cough, phlegm, chest tightness,
breathlessness, activity limitation, confidence, sleep, and
energy. They were divided into three domains: symptoms
(cough, phlegm, chest tightness), physical activities (breathlessness, activity limitation), and impacts (confidence, sleep,
energy). Items were formatted as a semantic differential
6-point scale and defined by contrasting adjectives.7 The range
of CAT score is 0–40. Similar to other countries in the world,
several regional dialects are used for communication in different regions of Thailand. Health literacy issues and ineffective
communication place patients at risks for misunderstandings.
Cultural, language, and communication barriers – singly or
in combination – can give rise to mutual misinterpretation
between patients and health care providers. Therefore, the
clarity of communication becomes important in light of
interpretation and evaluation. Most COPD patients living in
northern Thailand are elderly people who are more familiar
with the northern Thai dialect than Thai language and use the
former in their daily communication. Based on this fact, we
initiated this study to determine the more appropriate versions
to build the CAT questionnaire that could be applied to COPD
patients living in the northern part of Thailand.

Materials and methods
The study was conducted as a cross-sectional validation
design with two visits. All subjects were recruited from the
outpatient chest clinic of Chiang Mai University Hospital,
Chiang Mai, Thailand between October 2010 and December
2010. This study was approved by the Research Ethics
Committee, Faculty of Medicine, Chiang Mai University,
and written informed consents were obtained from all
patients. The inclusion criteria were COPD patients with
post-bronchodilator ratio of forced expiratory volume in the
first second (FEV1) to force vital capacity (FVC) (0.7 in
accordance with the Global Initiative for Chronic Obstructive Lung Disease (GOLD),8 smokers or ex-smokers with
a smoking history 10-pack years, age 40 years, onset
of symptoms 40 years, and without a history of acute
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exacerbation for at least 3 months prior to enrollment.
The exclusion criteria were a past history of asthma, family
history of asthma, disability due to coexisting pulmonary or
non-pulmonary diseases, and being incapable of understanding the questionnaire.

Study procedures
The linguistic validation process in accordance with cultural adaptation involved forward translation of the original
English CAT to Thai (Table S1) and northern Thai dialect
(Table S2) versions by the study team and backward translation into English by two native English speakers. One could
read and understand Thai language whereas the other could
speak and understand northern Thai dialect well. The process
also included two reviewers to verify the appropriate translation of medical terms as well as a pilot test performed in ten
patients with COPD. Both translations had been tested with
northern Thai patients in Chiang Mai.
To evaluate both versions of CAT, we examined their
reliability (internal consistency and reproducibility) in
subjects with COPD living in the northern part of Thailand,
and then tested the validity of the versions by their correlations with SGRQ.9 The correlations with modified Medical
Research Council scale (mMRC),10 FEV1, and 6-minute
walk distance (6-MWD) were also assessed. Patients were
randomized to fill one of the two CAT versions (Thai or
northern Thai dialect versions), at baseline and between 4 and
12 weeks, to assess reproducibility (test–retest) using the
same version of questionnaire. The subjects were assessed
for post-bronchodilator pulmonary function using a standard
spirometer (Spirolab II and reference values for Knudson
1983)11 at baseline visit. On the same day, the patients performed a 6-minute walk test (6-MWT) in accordance with
the American Thoracic Society criteria,12 after which CAT,
SGRQ, and mMRC were administered.

Statistical analysis
The reliability and validity of the two CAT versions were
evaluated in this study. The former was estimated by measuring the internal consistency and test–retest reliability
of the questionnaires. Internal consistency measured the
degree of association between the questionnaire items
whereas test–retest reliability measured the ability of the
questionnaire to produce consistent scores over a short
period in stable subjects. The internal consistency of the
8-item questionnaire was measured by applying Cronbach’s
alpha coefficient to CAT scores, with values 0.7 considered acceptable for aggregate data.13 The reproducibility
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(test–retest reliability) of the questionnaire was estimated
by calculating the intraclass correlation coefficient (ICCC)
for CAT between two stable visits. The validation process involved comparing these with SGRQ using Pearson’s correlation. The correlations between CAT scores
with the other clinical parameters (mMRC, FEV1, and
6-MWD) were also analyzed by the same method. We
used the following cut-offs: 0| r |0.3, weak correlation; 0.3| r |0.7, moderate correlation; and | r |0.7,
strong correlation.14 Student’s t-test was used to compare
the groups. Differences in proportions were analyzed using
χ2 tests. Statistical significance was accepted at P0.05 and
summary results were presented as mean ± SD or N (%). All
analyses were carried out with the SPSS statistical package,
version 16 for Windows.

were randomized to each version of the CAT questionnaire
(Figure 1). There were no significant differences of baseline
characteristics among the two groups in terms of sex, age,
body mass index (BMI), lung function, quality of life, dyspnea severity, CAT score, exercise capacity, GOLD stage of
the disease, and inhaled medication used (Table 1).

Results

The Thai version showed moderate correlation whereas the
northern Thai dialect version showed strong correlation with
SGRQ (r=0.60 and 0.77, P0.001, respectively; Figure 2A
and B). Each domain of CAT showed significant correlations
with those of SGRQ (Table 2). Symptom domain correlations were moderate for both versions (r=0.57 and 0.55,

In this study, a total of 180 subjects diagnosed with COPD
from the outpatient chest clinic of Chiang Mai University
Hospital were assessed for eligibility during October 2010 to
December 2010. One hundred and sixty stable COPD
patients were determined to meet the inclusion criteria and

(QUROOPHQW

Test of reliability
The internal consistency of CAT showed a high internal consistency with Cronbach’s alpha coefficient of 0.83 for Thai
and 0.78 for northern Thai dialect versions. The test–retest
reliability in COPD patients of both versions of the questionnaire was equally good at ICCC 0.82 and 0.84 for Thai and
northern Thai dialect versions, respectively.

Test of validity
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Figure 1 Schematic diagram of randomization.
Abbreviations: COPD, chronic obstructive pulmonary disease; CAT, COPD Assessment Test.
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Variables

Thai version
(N=80)

Northern Thai
dialect version
(N=80)

P-value

Sex (M:F) %
Age (year)
BMI (kg/m2)
FEV1 (% predicted)
FEV1/FVC (%)
SGRQ score (0–100)
mMRC dyspnea score (0–4)
CAT score (0–40)
6-MWD (meter)
GOLD classification n (%)
I
II
III
IV
Missing
Inhaled medications n (%)
LAAC
ICS + LABA
ICS + LABA + LAAC

60.0:40.0
72.3±8.7
20.6±4.6
50.1±23.2
53.3±11.5
40.3±20.3
2.0±1.1
12.4±7.6
319.6±102.8

55.0:45.0
70.7±9.2
21.3±6.7
49.0±20.5
52.4±11.3
41.7±21.0
1.9±1.1
11.7±6.8
320.5±100.9

0.52
0.27
0.41
0.74
0.58
0.65
0.68
0.52
0.96

10 (12.0)
26 (33.0)
32 (40.0)
11 (13.8)
1 (1.2)

5 (6.2)
31 (38.8)
29 (36.2)
15 (18.8)
0 (0.0)

0.64

1 (1.2)
49 (61.2)
30 (37.5)

1 (1.2)
50 (62.5)
29 (36.2)

The correlations with FEV1, mMRC,
and 6-MWD
Both Thai and northern Thai dialect versions of CAT
showed negative correlations with FEV1 and 6-MWD (-0.02
and -0.19; -0.19 and -0.39, respectively). However, there
were moderate correlations with mMRC for both versions
of CAT (0.39 and 0.52, respectively) (Table 3).

Discussion

0.98

Note: Data were n (%) or mean ± SD.
Abbreviations: COPD, chronic obstructive pulmonary disease; BMI, body mass
index; FEV1 (% predicted), percentage predicted of forced expiratory volume in the
first second; FEV1/FVC, ratio of forced expiratory volume in the first second to
force vital capacity; SGRQ, St George’s Respiratory Questionnaire; mMRC, modified
Medical Research Council scale; CAT, COPD Assessment Test; 6-MWD, 6-minute
walk distance; LAAC, long acting anticholinergics; ICS, inhaled corticosteroids;
LABA, long acting beta2-agonists; GOLD, Global Initiative for Chronic Obstructive
Lung Disease; SD, standard deviation.

respectively). Functional and impact domains of the northern
Thai dialect version showed strong correlation (r=0.71 and
0.71, respectively), whereas those of the Thai version showed
moderate correlation only (r=0.59 and 0.53, respectively)
(Table 2).

$

This study showed high internal consistency that indicated
homogeneity existed among the individual items in the questionnaire. Our study revealed that both Thai and northern Thai
dialect CAT questionnaires had good internal consistency
with a Cronbach’s alpha coefficient of 0.83 and 0.78, respectively. The good test–retest reliability of them also indicated
that they were highly reproducible. These findings implied
that the two versions of the CAT questionnaire were reliable
for use with Thai COPD patients living in northern Thailand.
The correlation with SGRQ was used as a tool to measure
the validity of the two Thai versions. Acceptable correlations
were found for both versions supporting the validity of them.
However, the northern Thai dialect version showed a good
level of correlation with SGRQ whereas the Thai version
showed only a moderate one. A comparison of each corresponding domain of CAT and those of SGRQ revealed that
the symptom domain of the two versions had the same degree
of moderate correlation as with SGRQ. However, the remaining two domains (functional and impact) of northern Thai
dialect version had good correlations with SGRQ, while the
Thai version had only moderate correlations. Therefore, the
higher degree of correlations with the functional and impact
domains contributed to better correlation with SGRQ for the
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Table 1 Characteristics of 160 patients with COPD enrolled in
the study
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Figure 2 Correlation between SGRQ and CAT scores.
Notes: (A) Thai version (r=0.60, P0.001) (B) Northern Thai dialect version (r=0.77, P0.001).
Abbreviations: SGRQ, St George’s Respiratory Questionnaire; CAT, COPD Assessment Test.
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Table 2 Cross-sectional validity between each domain of CAT
and SGRQ at the patients’ first visit
International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/ by 34.239.150.57 on 16-Apr-2021
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CAT

SGRQ
Symptom

Functional

Impact

Total

Functional

0.57*
0.45*

0.28*
0.59*

0.31*
0.51*

0.38*
0.60*

Impact

0.37*

0.43*

0.53*

0.53*

0.54*
0.51*
Total
Northern Thai dialect version
Symptom
0.55*
0.34*
Functional
0.44*
0.71*
Impact
0.42*
0.63*
Total
0.56*
0.69*

0.54*

0.60*

0.41*
0.68*
0.71*
0.74*

0.44*
0.73*
0.71*
0.77*

Thai version
Symptom

Note: *Correlation is significant at the 0.05 level.
Abbreviations: CAT, COPD Assessment Test; SGRQ, St George’s Respiratory
Questionnaire.

northern Thai dialect version than the Thai version. The result
indicates that the northern Thai dialect version is more suitable than the Thai version for evaluating COPD in the study
population. The reason is likely to be cultural as most of
the patients are elderly and familiar with the northern Thai
dialect using it in their daily life while speaking, writing,
and reading. Therefore, their comprehension of the items in
the northern Thai dialect version could be much better than
that in the Thai version. We suggest that the dialect version
should be validated for use in COPD patients familiar with
their local dialect.
Although CAT is not a diagnostic tool, it can identify the
health impairment of COPD patients and is shown to have
better correlation with disease progression.15 Earlier studies
have reported that multiple consequences of COPD have no
relationship with airflow limitation and FEV1 cannot reflect
the total impairment caused by the disease. These findings
Table 3 Correlations between each domain of CAT and
concurrent measures of disease severity
CAT

Disease severity
FEV1 (% predicted)

mMRC

6-MWD

0.14
0.58*
0.31*
0.39*

-0.09
-0.38*
-0.12
-0.19

0.07
0.62*
0.50*
0.52*

-0.03
-0.46*
-0.41*
-0.39*

Thai version
Symptom
0.03
Functional
-0.16
Impact
0.04
Total
-0.02
Northern Thai dialect version
Symptom
-0.09
Functional
-0.11
Impact
-0.23*
Total
-0.19

Note: *Correlation is significant at the 0.05 level.
Abbreviations: CAT, COPD Assessment Test; FEV1 (% predicted), percentage
predicted of forced expiratory volume in the first second; mMRC, modified Medical
Research Council scale; 6-MWD, 6-minute walk distance.
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confirm that FEV1 is a relatively poor correlate of symptoms
such as breathlessness and health status of COPD patients.16
In contrary, mMRC functional dyspnea with moderate correlations has proven to be a better parameter in predicting
outcomes in patients with COPD as in earlier studies1 and
should be recommended in the routine evaluation of these
patients. The 6-MWD, a parameter that provides reproducible
data in the assessment of functional status,17 has contradictory results in this study as it shows poor correlation for the
Thai version and moderate correlation for the northern Thai
dialect version. This study has a few limitations. Firstly, the
results of our findings may not be generalized for all the
GOLD severity stages and age groups because most of our
subjects were in GOLD stages II–III and elderly. Secondly,
most of our findings are based on data from a single center
only and might not be reliably extrapolated to the entire
northern region. However, it is well-known that CAT has
very similar discriminative properties compared to the more
complex SGRQ, proving that it could become a standard
procedure to measure the impact of COPD on a patient’s
health.7 Although the CAT questionnaire showed very similar
property compared to the more complex SGRQ, it could not
be recommended to be used in making important decisions
about individuals.18 However, CAT could play a supporting
role in supplementing information obtained from lung function measurement and assessment of exacerbation risk.7

Conclusion
The two Thai-versions of CAT were proved to be reliable and
valid tools for assessing the quality of life in COPD patients.
The northern Thai dialect version is found to be more suitable
than the Thai dialect version for evaluating COPD patients
living in the northern part of Thailand. The result of this study
raises the awareness of the influence of regional dialect on
the validity of CAT for ensuring clear communication with
COPD patients in the same country.
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