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Purpose: Although there have been many reports on the use of respiratory function tests and 
questionnaires for creating chronic obstructive pulmonary disease (COPD) questionnaires, 
there have been no reports on the effectiveness of questionnaires using computed tomogra-
phy (CT) screening data. We aimed to validate the International Primary Care Airways 
Group (IPAG) questionnaire and to propose a novel COPD screening questionnaire based on 
the CT screening data of Japanese participants.
Patients and Methods: Low-dose CT screening was performed for early detection of lung 
cancer and COPD since 2009 in Shimane, Japan, and clinical information was collected using an 
original questionnaire that included all the IPAG questionnaire items and eight additional items 
(for eg, on dyspnea) during CT screening. Participants with emphysema, smoking history, and 
respiratory symptoms were instructed to undergo a respiratory function test. The participants 
with the forced expiratory volume in one second (FEV1)/forced vital capacity (FVC) <0.7 on the 
respiratory function test were diagnosed with COPD, and 11,458 participants underwent CT 
screening from 2013 to 2016 and were enrolled and filtered using <22.5 pack-years. Data from 
3252 participants were selected for the final analysis. The receiver operating characteristic curve 
determined the best cutoff points for discriminating patients with COPD. The efficacy of the 
questionnaire items was determined using logistic regression analysis.
Results: The best cutoff point for the Japanese IPAG questionnaire was 23. The logistic 
regression analysis revealed significant differences in the question items of “age”, “pack- 
year”, “cough”, “phlegm”, and “feeling of dyspnea”. COPD-CT questionnaire was developed 
based on the CT screening data. The COPD predicted value was determined using the 
regression model obtained in this study.
Conclusion: The IPAG questionnaire had low specificity for discriminating COPD in 
Japanese patients. A novel questionnaire (COPD-CT) and the COPD predicted value based 
on the CT screening data was developed.
Keywords: Japanese population, validation, pack-years, prediction model

Introduction
Chronic obstructive pulmonary disease (COPD) is a respiratory disease that can be 
prevented from progressing or exacerbating with proper management. The preva-
lence of COPD outside of Japan is approximately 10–20% according to the results 
of multinational research projects.1–4 In Japan, the prevalence is 8.6%,5 which is 
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slightly less than other countries. Notably, pack-years are 
highly related to COPD prevalence; 20 pack-years of 
smoking have 19% prevalence,3 and 60 or more pack- 
years of smoking have approximately 70% of COPD 
prevalence.6 Early detection of COPD is vital because 
COPD is associated with an increased risk of lung 
cancer.7–9 However, respiratory function tests, which are 
essential for the diagnosis of COPD in the primary care 
setting, have not been widely used, and a system for early 
COPD detection has not yet been established.10,11 

Approximately 90% of patients with COPD remain 
undiagnosed.5

A simple questionnaire was suggested as a useful non-
invasive method for predicting high-risk groups for 
COPD12 and for the early detection of COPD. Price et al 
recruited 818 smokers in the UK and USA and proposed 
a questionnaire for identifying COPD (IPAG 
questionnaire).13,14 It was published in the International 
Primary Care Airways Group (IPAG) Diagnostic and 
Treatment Handbook and is widely used worldwide. 
However, Kawayama et al reported that the specificity of 
the IPAG questionnaire was very low for the Japanese 
population, with the initially proposed cutoff value of 
16.5 points.15 Stanley et al noted that the best cutoff 
value for the IPAG questionnaire in Australia was 19.5 
points.16 The COPD-Population Screener (COPD-PS), 
a simple five-item screening questionnaire developed in 
the United States in 2008, had a cutoff value of five points 
for the Americans.17 Similarly, the best cutoff value of 
COPD-PS was four points for the Japanese.18,19 Therefore, 
since the optimal cutoff value of the questionnaire differs 
in each country, an optimal questionnaire for the Japanese 
population is required. In 2017, a simplified screening 
questionnaire (COPD-Q, COPD Screening Questionnaire) 
was developed for the Japanese population and was 
expected to be useful as a COPD screening tool for the 
Japanese society.20

For lung cancer diagnosis, low-dose computed tomo-
graphy (CT) screening has been used, which is more 
invasive than questionnaires. Early diagnosis with CT 
screening led to a reduction in deaths due to lung cancer, 
in the National Lung Screening Trial, which compared 
low-dose CT with chest X-rays21 and in the NELSON 
study, which compared randomized groups of low-dose 
CT screening and no screening and followed them up for 
10 years.22 In Japan, although low-dose CT screening has 
been shown to be effective in reducing lung cancer 
mortality,23,24 CT screening is still performed on 

a voluntary basis. Mets et al showed that CT emphysema, 
CT air trapping, and CT bronchial wall thickening detected 
by CT screening for lung cancer independently contribute 
to COPD diagnosis.25 Therefore, the data from CT screen-
ing is expected to be useful in screening for COPD. 
Although there have been many reports on the use of 
respiratory function tests and questionnaires for creating 
COPD questionnaires, there have been no reports on the 
effectiveness of questionnaires using CT screening data.

The Division of Medical Oncology & Respiratory 
Medicine, Shimane University Faculty of Medicine and 
Japan Agricultural Cooperatives Shimane Koseiren have 
been conducting voluntary low-dose chest CT screening 
for the early detection of lung cancer and COPD since 
2009, and patients have been asked to fill out 
a questionnaire based on the IPAG questionnaire for col-
lecting clinical data. This study aims to retrospectively 
evaluate the validity of the IPAG questionnaire for the 
Japanese and to propose a useful COPD-screening ques-
tionnaire adapted to the Japanese population using the CT 
screening data in Shimane, Japan.

Patients and Methods
Low-Dose CT Screening in Shimane, 
Japan
The protocol for CT screening in Shimane, Japan is shown 
in Figure 1. The Japan Agricultural Cooperatives Shimane 
Koseiren recommended CT screening for adults over 40 
years of age living in Shimane Prefecture. The screening 
was optional, and CT examination was performed on 
adults under 40 years of age upon request.

Participants completed a medical questionnaire 
(Figure 2) and underwent low-dose CT examination 
using a car-mounted 4-row multi-slice CT ECLOS 
(5 mm slice thickness) (Hitachi, Ltd., Hitachi, Japan). 
The imaging conditions were 120 kV tube voltage and 
50 mA tube current. All CT images were analyzed and 
interpreted by two respiratory physicians from Shimane 
University. The examination results were classified as “no 
abnormality”, “follow-up”, or “needed examination” by 
the examining physician. Non-calcified nodules with 
a diameter of ≥6 mm were picked up and required further 
examination for suspected lung cancer. In the case of 
emphysema, a participant with a history of smoking and 
respiratory symptoms on the medical questionnaire was 
considered as “needed examination for suspected 
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Figure 1 Protocol for CT screening in Shimane, Japan. 
Abbreviations: COPD, chronic obstructive pulmonary disease; CT, computed Tomography; HR-CT, high resolution computed tomography; FEV1, forced expiratory 
volume in one second; FVC, forced vital capacity.
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COPD.” The presence of emphysema was determined by 
visual examination by a respiratory physician.

The results of the CT examination were mailed to all 
the participants, and the “follow-up” cases were recom-
mended for a repeat CT examination after one year. The 
participants who “needed examination for suspected lung 
cancer” and “needed examination for suspected COPD” 
were introduced to a hospital with a respiratory specialist. 
Participants who “needed examination for suspected 
COPD” were instructed to perform a respiratory function 
test in the hospital. Participants with FEV1/FVC <0.7 on 
the respiratory function test, were diagnosed with COPD. 
However, the use of bronchodilators in respiratory func-
tion tests was not considered. Several participants who 
were diagnosed with COPD during the examination still 
returned for lung cancer screening. The participants who 
were diagnosed with COPD and on active treatment will 

not be considered as “needed examination for suspected 
COPD” even if the patients have emphysema or respira-
tory symptoms.

Questionnaire for CT Screening
The questionnaire (Figure 2) was based on the IPAG 
questionnaire with eight items (questions 3 to 10) prepared 
by our department members. Questions pertaining to the 
history of pulmonary disease, comorbidities, history of 
thoracic surgery, and history of dust exposure were 
answered as “yes” or “no”, followed by detailed disease 
names. Question 9: “Have you had respiratory symptoms 
within the last six months?” included six chest-related 
symptoms: cough, blood clot, phlegm, chest pain, hoarse-
ness, and feeling of dyspnea. In addition, an item was 
added for the shortness of breath on exertion question 
“Do you have shortness of breath when you climb stairs 

Figure 2 Questionnaire created by our department and used for CT screening in Shimane, Japan. IPAG questionnaire items represent the interview questions that are the 
same as in the IPAG questionnaire. 
Abbreviation: IPAG, International Primary Care Airways Group.
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or slopes?” based on the Medical Research Council short-
ness of breath scale.26,27 If questions 9, 10, 11, 12, 13, or 
14 were applicable, the participant was determined to have 
“respiratory symptoms”.

Study Population
The study included 11,620 participants who lived in Shimane 
and underwent low-dose CT screening during a 4-year period 
(2013–2016). The cumulative number of patients includes 
those who underwent CT screening multiple times in this 
study. Data from 162 participants diagnosed with COPD but 
who returned for CT screening were excluded. Therefore, the 
data from 11,458 participants were considered.

The present study was a database-based retrospective 
study, and the study protocol was approved by the Ethics 
Committee of Shimane University Faculty of Medicine 
and Japan Agricultural Cooperatives Shimane Koseiren. 
The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This retro-
spective study was approved by the Institutional Review 
Board (approval number: 4543), and the requirement for 
informed consent was waived due to the retrospective 
nature of the study. A summary of the study was posted 
on the institution’s website, all subjects were provided the 
opportunity to refuse to participate in the study. None of 
the subjects refused to participate in the study.

Statistical Analysis
CT screening in Shimane Prefecture included nonsmoking 
participants under the stipulated age of 40 years. These are 
groups with a low pre-test positivity rate for which screening 
is not recommended because of their inherently low risk of 
developing lung cancer or COPD.28,29 Therefore, to improve 
the quality of the sample, except for the rare positive group, 
“pack-year” was considered, which is particularly relevant 
to COPD,3,6 and the data were examined. For the 11,458 
individuals in the sample, the receiver operating character-
istic (ROC) curves were determined for pack-years (n = 
11,458) to determine the best cutoff pack-year for COPD 
diagnosis (Figure 3). The point with the largest area under 
the curve was taken as the best cutoff value. The best cutoff 
value of 22.5 pack-years showed a sensitivity and specificity 
of 91.3% and 73.0%, respectively. Therefore, the partici-
pants were classified into two groups: “pack-years of <22.5” 
and “pack-years of ≥22.5” (Table 1). Among the 8206 
participants in the “pack-years of <22.5”, only 21 partici-
pants (0.26%) were diagnosed with COPD, and these data 
resulted in mostly negative findings. Therefore, the data for 

“pack-years of <22.5” were excluded, and 3252 participants 
were selected with a COPD prevalence of 6.77% (pack- 
years of ≥22.5) for the subsequent analysis.

ROC curve analysis was performed with the IPAG ques-
tionnaire as an explanatory variable (n = 3252). The point with 
the largest area under the curve was used as the cutoff value.

All statistical analyses were performed using JMP 
12.01 (SAS Institute Inc., Cary, NC, USA). Results were 
considered statistically significant at P <0.05.

Results
Participants’ Characteristics
The detection rates for lung cancer and COPD were 0.37% 
and 2.26%, respectively, for all the screening participants 

Figure 3 ROC curve for pack-year (sample, n = 11,458). Area under ROC curve = 
0.88588. A cut-off of 22.50 pack-year showed a sensitivity of 91.3% and a specificity 
of 73.0%. 
Abbreviation: ROC, receiver operating characteristic.

Table 1 Relationship Between Pack-Years and COPD Occurrence

Pack- 
Year < 
22.50

Pack- 
Year ≥ 
22.50

Total

Participants 8206 3252 11,458

Participants with “needed 

examination for suspected COPD” 
(% of group)

50 

(0.61)

410 

(12.6)

460 

(4.01)

Participants diagnosed with COPD 
(% of group)

21 
(0.26)

220 
(6.77)

241 
(2.10)

Abbreviation: COPD, chronic obstructive pulmonary disease.

International Journal of Chronic Obstructive Pulmonary Disease 2021:16                                                https://doi.org/10.2147/COPD.S308922                                                                                                                                                                                                                       

DovePress                                                                                                                       
1827

Dovepress                                                                                                                                                           Tanino et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


(n = 11,620) from 2013 to 2016. The baseline character-
istics of the 3252 participants are presented in Table 2. All 
the participants in our study were over 40 years of age and 
had a smoking history. These characteristics were similar 
to those reported in previous studies involving the IPAG 
questionnaire (Supplementary Table S1).13,14

Validity of the IPAG Questionnaire
Next, the ROC curve analysis for IPAG score determined 
the cutoff value of 23, with a sensitivity and specificity of 
60.4% and 63.8%, respectively (Figure 4). In contrast, 
with the IPAG cutoff value of 17 applied to the data, the 
sensitivity was high (97.7%), but the specificity was low 
(13.6%) (Figure 4). Therefore, the best cutoff point for the 
Japanese population was considered as 23.

Questionnaire Item Selection
The efficacy of the questionnaire components for screening 
COPD was analyzed by logistic regression analysis 
(Table 3). The analysis revealed significant differences in 
“age (Q1)”, “pack-years (Q2)”, “Do you often develop 
cough? (Q9-2)”, “Do you often produce sputum? (Q9-4)”, 
and “Do you often have a feeling of dyspnea? (Q9-7)”. We 
named the novel COPD screening questionnaire based on CT 
screening data, including these five items, “COPD-CT.”

Furthermore, we used the logistic regression model to 
determine the COPD predicted value. Assuming that 
patient responses to the questions “Do you often develop 
cough?”, “Do you often produce sputum?”, and “Do you 
often have a feeling of dyspnea?” were all “yes”, Table 4 
shows the COPD predicted values that were calculated 
based on the patient responses relating to “age” and “pack- 
years”. According to Table 4, COPD predicted value was 
44.2% when the target age and pack-years were 80 and 60, 
respectively. Also, Table 5 shows the predicted values 
when the response to only “Do you often have a feeling 
of dyspnea?” was “yes”. For example, when the target age 
and pack-years were 80 and 60 respectively, the COPD 
predicted value was 17.7%. Likewise, COPD predicted 
values with combinations of the other three symptoms 
(“Do you often develop cough?”, “Do you often produce 
sputum?”, and “Do you often have a feeling of dyspnea?”) 
were presented in six tables (Supplementary Tables 
S2–S7).

Discussion
In this study, the validity of the IPAG questionnaire using 
the CT screening data was examined in Shimane, Japan. 

The best cutoff points were found to be 23 for the Japanese 
population. Furthermore, a logistic regression analysis of 
the original questionnaire was performed to narrow down 

Table 2 Baseline Characteristics of the Subjects and All Participants

Characteristics Subjects All 
Participants

Participants 3252 11,458

Sex

Male (%) 3120 (95.94) 6186 (53.99)

Female (%) 132 (4.06) 5272 (46.01)

Mean age (median) 64.17 (65.00) 64.69 (66.00)

Age categories

<40 years (%) 1 (0.03) 71 (0.62)

40–49 years (%) 262 (8.06) 1060 (9.25)

50–59 years (%) 678 (20.85) 1944 (16.97)

60–69 years (%) 1382 (42.50) 4490 (39.19)

70–79 years (%) 798 (24.54) 3251 (28.37)

≧80 years (%) 131 (4.03) 642 (5.60)

Smoking status

Mean pack-year (median) 43.33 (39.75) 14.01 (0.00)

Former or current smoker

0 to <20 pack-years (%) 0 (0.00) 7911 (69.04)

20 to <30 pack-years (%) 636 (19.56) 931 (8.13)

30 to <40 pack-years (%) 996 (30.63) 996 (8.69)

40 to <50 pack-years (%) 785 (24.14) 785 (6.85)

≧50 pack-years (%) 835 (25.68) 835 (7.29)

Total smokers (%) 3252 (1.00) 4817 (42.07)

Mean BMI (median) 23.35 (23.10) 23.00 (22.77)

BMI categories

<22% (%) 1078 (33.14) 4419 (38.57)

22 to <25.4 (%) 1423 (43.76) 4798 (41.87)

25.4 to <29.7 (%) 654 (20.11) 1928 (16.83)

≧29.7 (%) 97 (2.98) 313 (2.73)

Mean IPAG score (median) 21.49 (22.00) 18.83 (19.00)

IPAG score categories

<17 (%) 417 (12.82) 3138 (27.38)

17 to <23 (%) 1605 (49.35) 6523 (56.92)

23 to <30 (%) 1123 (34.53) 1686 (14.71)

≧30 (%) 107 (3.29) 111 (0.96)

Positive screening result (COPD) 410 (12.60) 460 (4.01)

COPD (%) 220 (6.77) 241 (2.10)

Positive screening result (lung 

cancer)

158 (4.85) 443 (3.86)

Lung cancer (%) 22 (0.67) 43 (0.37)

Abbreviations: IPAG, International Primary Care Airways Group; BMI, body mass 
index; COPD, chronic obstructive pulmonary disease.
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the five items (age, pack-year, coughing, sputum, and 
feeling of dyspnea) that were useful for COPD screening. 
Finally, the COPD-CT questionnaire and the logistic 
regression model for the COPD predicted value, based 
on the CT screening data, were proposed.

The IPAG questionnaire was developed and scored 
from a population from the UK and USA with a mean 

age of 58 years and a mean BMI of 28.13,14 In this study, 
based on an IPAG cutoff of 17, 2835 of the 3252 partici-
pants (87.1%) were suspected to have COPD (Table 2). 
The older the patient, higher the IPAG score. Also, lower 
the BMI, higher the IPAG score. The Japanese have 
a longer life expectancy30 and lower average weight31 

than Westerners, so their average IPAG score should be 
higher than that of Westerners. However, it is known that 
the COPD prevalence among Japanese is similar to or less 
than that among the Western population.2,5 Therefore, for 
the Japanese, the IPAG questionnaire may be too sensitive 
for screening, because the distribution of points for age 
and BMI is too large. In summary, our study also high-
lighted the desirability of using a questionnaire that is 
appropriate for the target population.

The results from the logistic regression analysis 
showed that the patients with clinical findings of old 
age, high pack-years, cough, sputum, and dyspnea were 
more likely to have COPD. Particularly, “dyspnea” 
symptom was not included in the IPAG questionnaire; 
however, other COPD screening tools such as COPD- 
PS,17 11-Q,32 COPD-Q,20 and PUMA scores,33 have 
included dyspnea symptom. Moreover, previous reports 
have shown efficacy for the “dyspnea” symptom.34 

Thus, dyspnea symptoms should be given importance 
during COPD screening.

We successfully obtained the COPD predicted value 
based on the questionnaire items, age, and pack-years. 
Because the prevalence of COPD in this study (n = 3252) 
was 6.77%, COPD predicted values more than 6.77% were 
considered higher than average. Therefore, we believe that 
the possibility of COPD was high when the COPD pre-
dicted value exceeded 6.77%. Furthermore, a combination 
of the items, which have high predictive values, could be 
chosen from the tables to match the purpose of each screen-
ing. The most similar study to ours is the COPD-Q20 ques-
tionnaire, which was designed for detecting persistent 
airflow obstruction (AO) in 2338 Japanese patients. In the 
COPD-Q questionnaire, items related to cough and sputum 
were grouped as “How often do you cough up phlegm when 
you are not sick?” Additionally, the COPD-Q questionnaire 
differs from the COPD-CT questionnaire in that “wheezing 
on exertion” was added to the questionnaire item. The 
COPD-Q simply predicts the presence or absence of AO 
as exceeding the cutoff value of four points. In contrast, the 
COPD-CT shows each participant’s COPD predicted value, 
which can be considered to be more individualized than the 
COPD-Q.

Figure 4 ROC curve for the COPD questionnaire of IPAG (subset sample, n = 
3252). Area under ROC curve = 0.67648. A cut-off score of 23.00 showed 
a sensitivity of 60.4% and a specificity of 63.8%. 
Abbreviations: ROC, receiver operating characteristic; COPD, chronic obstruc-
tive pulmonary disease; IPAG, International Primary Care Airways Group.

Table 3 Efficacy of the Components of the Novel Questionnaire 
Used to Screen for COPD in Shimane, Japan

Item Response 
Categories

Odds 
Ratio

P value

1 Age (Q1) – 0.0051

2 Smoking status (pack-year) 

(Q2)

Current 

(pack-year)

– <0.0001

Former 

(pack-year)

Never

3 Do you often develop 

cough? (Q9-2)

Yes/no 1.86 0.0004

4 Do you often produce 
sputum? (Q9-4)

Yes/no 1.98 0.0001

5 Do you often have a feeling 
of dyspnea? (Q9-7)

Yes/no 2.19 0.0023
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In this study, the number of patients was narrowed 
down before the analysis. The prevalence of COPD was 
initially low at 2.1% for all the 11,428 participants, and it 
increased to 6.7% after narrowing down the data, which is 
close to the COPD prevalence of 8.6% reported previously 
in a large Japanese epidemiological study.5 Therefore, the 
narrowed 3252-sample data were considered to retain the 
general Japanese characteristics and increased accuracy for 
the subsequent analysis.

The study has a few limitations. First, the determina-
tion of emphysema, based on the CT screening data used 
as a sample, was made by the physician and was 
a subjective assessment. The low attenuation area (LAA) 
of emphysema is often scored using the Goddard method35 

or assessed using automated analysis software.36 However, 
the CT screening indicates emphysema as “present” or 
“absent”, which is a subjective binary assessment and 
may cause problems with variability in assessment 
between different observers. However, quantitative and 
qualitative evaluation of emphysema has been reported to 
be possible with low-dose CT imaging.37–39 In this 

screening, the presence of even a small amount of emphy-
sema was judged as “emphysema present,” so the screen-
ing sensitivity was believed to be preserved. In future 
studies, it will be necessary to consider not only subjective 
visual evaluation but also quantitative evaluation of LAA 
using automated analysis software. Second, COPD is gen-
erally classified into “emphysema type” and “bronchial 
type”.40,41 In our study, only those participants who had 
emphysema on CT were considered as “needed examina-
tion for suspected COPD”. Therefore, the bronchial type 
of COPD may not have been diagnosed. If the screening 
for the “emphysema type” COPD was feasible, the number 
of final COPD diagnosed cases was not significantly 
affected, and the accuracy of the data sample was pre-
served since emphysema type COPD is more common 
than bronchial type COPD in Japan.42 Third, in this 
study, participants who had emphysema and had 
a history of smoking and respiratory symptoms on the 
questionnaire were referred to their local hospitals. Since 
respiratory function tests were performed at the discretion 
of the respiratory physicians at each facility, participants 

Table 4 COPD Predicted Value Calculated Using the Logistic Regression Model Obtained in This Study. It is Assumed That Responses 
to the Questions “Do You Often Develop Cough?”, “Do You Often Produce Sputum?”, and “Do You Often Have a Feeling of 
Dyspnea?” are All “Yes”

COPD Predicted Value (%) Pack-Year

30 40 50 60 70 80 90 100

Age 40 14.9 17.4 20.3 23.4 26.9 30.7 34.7 39.0

50 18.2 21.2 24.4 28.0 31.8 35.9 40.3 44.8

60 22.1 25.4 29.0 33.0 37.2 41.6 46.1 50.7
70 26.4 30.2 34.2 38.5 42.9 47.5 52.1 56.7

80 31.3 35.4 39.7 44.2 48.8 53.4 58.0 62.4

90 36.6 41.0 45.6 50.2 54.8 59.3 63.6 67.8

Abbreviation: COPD, chronic obstructive pulmonary disease.

Table 5 COPD Predicted Value Calculated Using the Logistic Regression Model Obtained in This Study. It is Assumed That Response 
to the Questions “Do You Often Have a Feeling of Dyspnea?”, Which Has the Highest Odds Ratio Among the Narrowed 
Questionnaires, is “Yes”

COPD Predicted Value (%) Pack-Year

30 40 50 60 70 80 90 100

Age 40 5.0 5.4 6.5 7.7 9.1 10.7 12.6 14.8
50 5.7 6.8 8.1 9.5 11.2 13.2 15.5 18.1

60 7.1 8.5 10.0 11.8 13.9 16.2 18.9 21.9

70 8.9 10.5 12.4 14.5 16.9 19.7 22.8 26.2
80 11.0 13.0 15.2 17.7 20.6 23.7 27.3 31.1

90 13.6 15.9 18.5 21.5 24.7 28.3 32.2 36.4

Abbreviation: COPD, chronic obstructive pulmonary disease.
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without prior use of bronchodilators were included. 
Therefore, participants with bronchial asthma may be 
included among the participants diagnosed with COPD in 
this study. A retrospective study, including 14,056 partici-
pants with 69% of smokers, revealed that 8.1% of all 
participants had FEV1/FVC <0.7, which recovered after 
using bronchodilators.28 However, in this study, only the 
participants who were smokers, had respiratory symptoms, 
and had CT emphysema underwent respiratory function 
tests. Therefore, we expected that the participants with 
non-ACO asthma were much less than 8.1%, which has 
almost no impact on the COPD predicted value.

The COPD-CT and the COPD predicted value devel-
oped in our study can be used widely by respiratory 
specialists and general internists as a screening method 
for COPD. Even without a spirometer, suspected COPD 
cases can be easily detected in clinics at an early stage, and 
the suspected patients can be referred to a hospital. The 
COPD-CT and the COPD predicted value can also be 
useful for smoking cessation in clinics. Patients can be 
motivated to quit smoking by showing them the decrease 
in the COPD predicted value on reducing the cigarettes 
smoked to a certain number. We also believe that the 
COPD-CT and the COPD predicted value developed in 
our study will help improve the accuracy of CT screening.

Future studies will involve conducting research to further 
enhance the model by comparing the COPD predicted value 
and the actual result of CT screening evaluation by physicians. 
Data pertaining to emphysema cases with low COPD predicted 
values can be collected. A trained physician may diagnose 
emphysema in these rare cases. By finding a common factor 
among the cases, a novel factor could be found, which needs to 
be included in our next model. In addition, these cases could be 
useful for untrained physicians for learning screening skills.

Although we only collected binary data on whether the 
FEV1/FVC was above or below 0.7 (COPD or not) in parti-
cipants who underwent respiratory function tests until 2015, 
we have been collecting numerical data on FEV1, FEV1 

/FVC, and % predicted FEV1 from 2016, which will allow 
us to analyze the severity of COPD. Thus, we plan to refine 
the questionnaire using the database with the addition of 
COPD severity and examine how effective the questionnaire 
using CT screening data is in screening for early/mild COPD.

Conclusion
The IPAG questionnaire had low specificity as a COPD 
screening questionnaire for Japanese participants. A novel 
COPD-CT questionnaire and the COPD predicted value 

was proposed, which is based on the logistic regression 
analysis of CT screening data in Shimane, Japan.
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