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Purpose: There are still evidence gaps on the prevalence of airflow limitation in Japan. The 

purpose of this survey was to estimate the prevalence of airflow limitation among healthy subjects 

in Japan and to show what proportion of subjects with airflow limitation had been diagnosed 

with chronic obstructive pulmonary disease (COPD).

Subjects and methods: This was an observational, cross-sectional survey targeting multiple 

regions of Japan. Subjects aged 40 years or above who were undergoing comprehensive health 

examination were recruited from 14 centers in Japan. Airflow limitation was defined as having 

forced expiratory volume in 1 second/forced vital capacity less than 70%.

Results: In a total of 22,293 subjects, airflow limitation was most prevalent in subjects aged 

over 60 years (8.7%), but was also observed in subjects aged 50–59 years (3.1%) and 40–49 

years (1.7%). Overall prevalence was 4.3%. Among subjects with smoking history (n=10,981), 

the prevalence of airflow limitation in each age group (12.8% in those aged over 60 years, 4.4% 

in those aged 50–59 years, and 2.2% in those aged 40–49 years) and overall prevalence (6.1%) 

were higher than that of total subjects. Of the smokers with airflow limitation, 9.4% had been 

diagnosed with COPD/emphysema and 27.3% with other respiratory diseases.

Conclusion: Among smokers undergoing comprehensive health examination, prevalence 

of airflow limitation reached 12.8% in those aged over 60 years and airflow limitation was 

observed in subjects aged 40–59 years as well, though their prevalence was lower than that in 

subjects aged over 60 years. We demonstrated that a significant proportion of smokers with 

airflow limitation had not been diagnosed with COPD/emphysema, suggesting that some of 

them can be diagnosed with COPD or other respiratory diseases by a detailed examination after 

comprehensive health examination. Screening for subjects at risk of COPD by spirometry in 

comprehensive health examination starting at 40 years of age, followed by a detailed examina-

tion, may be an effective approach to increase the diagnosis of COPD.

Keywords: spirometry, lung function, screening, smoking, general population

Introduction
The disease burden of chronic obstructive pulmonary disease (COPD) is increasing 

worldwide with the aging of the population and patterns of exposure to risk factors, 

which is of major economic concern.1,2 COPD is predominantly caused by smoking, 

but other factors, particularly occupational exposures, may also contribute to the 

development of COPD. It is preventable and treatable; therefore, the importance of 

early detection and treatment has been emphasized.3
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Many rigorous epidemiological studies have been con-

ducted to determine the prevalence of COPD globally.4–6  

In Japan, several surveys to estimate the prevalence of 

airflow limitation have been done, though only spirometry 

testing without reversibility testing was performed in these 

surveys. A large-scale epidemiological survey was performed 

in the year 2000 which reported that 10.9% of subjects aged 

40 years or above exhibited airflow limitation and at least 

8.6% were thought to have COPD if potential asthma patients 

were excluded.7 Among the subjects with airflow limitation, 

only 9.4% reported a previous diagnosis of COPD. Another 

study showed that the prevalence of airflow limitation among 

subjects undergoing comprehensive health examination aged 

40–69 years in Japan was 7.0%.8 Minakata et al9 reported that 

the prevalence of airflow limitation among outpatients aged 

40 years or above who visited primary care clinics in Japan 

was 11.2%, including 10.3% of COPD if potential asthma 

patients were excluded. The most recent large-scale survey 

to estimate the prevalence of airflow limitation in Japan was 

done in 20048 and there is only limited information on the 

current situation.

In primary care clinics in Japan, spirometry is not used 

frequently, which may be leading to an underdiagnosis 

of airflow limitation.10 However, comprehensive health 

examination in Japan has spirometry testing as a required 

item,8,11 and this setting can, therefore, be used to collect 

spirometry data in a systematic way along with other clinical 

characteristics among healthy subjects. There are two types 

of annual health examinations in Japan, “comprehensive 

health examination” and “general health examination”, 

targeting healthy subjects, in order to detect potential health 

risks at an early stage. General health examination is legally 

required for employees to undergo annually, while com-

prehensive health examination is for people to participate 

voluntarily and covers broader range of test items including 

spirometry testing.

The aim of this survey (Survey of Chronic Obstruc-

tive pulmonary disease Patients Epidemiology in Japan 

[SCOPE-J]) was to estimate the prevalence of airflow limita-

tion on a large scale with over 20,000 subjects undergoing 

comprehensive health examination in multiple regions of 

Japan. Since spirometry in comprehensive health examination 

without reversibility testing is not for definitive diagnosis of 

COPD but for screening subjects at risk of COPD, subjects 

found to have airflow limitation include patients with asthma 

or other respiratory diseases as well as COPD. However, 

spirometry in comprehensive health examination may still 

have the merit to provide good estimate for the prevalence 

of airflow limitation in a large-scale population. Also, it 

may be informative to show what proportion of subjects 

with airflow limitation has been diagnosed with COPD, in 

order to know whether significant number of COPD patients 

remain undiagnosed. In our survey, subjects were asked to 

complete the COPD Assessment Test (CAT) questionnaire,12 

not for diagnosing COPD but for evaluating the presence of 

respiratory symptoms of cough, sputum, and breathlessness, 

by referring to responses in the CAT questionnaire. CAT 

was originally developed with the aim of developing better 

understanding among both COPD patients and physicians in 

daily clinical practice on how the condition of the disease was 

affecting health and daily living of the patients. Additionally, 

for research purposes, CAT has also been used in evaluating 

the respiratory symptoms of a wider population including 

healthy subjects13 and non-COPD patients.14

Subjects and methods
Study design and participants
This was a cross-sectional observational survey conducted 

in 14 centers in Japan. Subjects were recruited between 

December 2012 and August 2013. The target number of 

subjects was set at 20,000 considering the estimated preva-

lence of airflow limitation among healthy subjects to be 7%.8 

The survey population included male and female subjects 

aged 40 years or above who underwent comprehensive health 

examination in one of the 14 institutions located in Kanto, 

Chubu, Kinki, Chugoku, Shikoku, and Kyushu regions in 

Japan. Subjects were asked to volunteer for this survey, 

regardless of their smoking history, current respiratory symp-

toms, or history of respiratory diseases. Subjects who agreed 

to participate were included in this survey after obtaining 

their written informed consent. This survey was conducted 

according to the Helsinki Declaration in compliance with the 

“Ethical Guidelines for Epidemiological Research” (dated 

December 1, 2008). The initial overall ethics approval was 

obtained from the Ethical Review Committee at the Kuma-

moto University.

Procedures
Spirometry was performed in each subject as a required 

item in the comprehensive health examination. Reversibility 

testing using a bronchodilator was not performed as it was 

deemed unacceptable by the Ethical Review Committee 

to perform in subjects who were attending for a routine 

health examination and not for diagnosis of COPD. The 

spirometer quality control and calibration were performed 

according to the current recommendations.15 All the facilities 

for this survey belonged to Japan Society of Ningen Dock 

(Japanese language which refers to comprehensive health 
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examination) which provided us with standard and high 

quality of spirometry testing.

Airflow limitation was defined as having forced 

expiratory volume in 1 second/forced vital capacity 

(FEV
1
/FVC) less than 70%. The severity of airflow limita-

tion was evaluated on a four-grade scale as follows: Stage 

I (mild): % predicted FEV
1
 80%; Stage II (moder-

ate): % predicted FEV
1
 50%–80%; Stage III (severe): 

% predicted FEV
1
 30%–50%; and Stage IV (very 

severe): % predicted FEV
1
 30%. The expected FEV

1
 

was calculated with the formula specified by the Japa-

nese Respiratory Society (male: FEV
1
 [L] =0.036× body 

height [cm] -0.028× age-1.178; female: FEV
1
 [L] =0.022× 

body height [cm]-0.022 × age-0.005).16

In addition to spirometry, the following data were recorded: 

age, sex, height, body weight, body mass index, smoking his-

tory, histories of respiratory diseases, and CAT. History of 

disease included past diagnosis and current treatment. Among 

the subjects, current smokers and past smokers were classified 

as “smokers”, regardless of pack-years in this survey.

Statistical analysis
All data were processed and summarized by the use of 

Statistical Analysis System version 9.2 (SAS Institute Inc., 

Cary, NC, USA).

Results
A total of 22,293 subjects (14,013 [63%] males and 8,280 

[37%] females) were enrolled in this survey (Table 1). The 

mean age (±standard deviation) of the subjects was 54.7 

(±9.6) years. A total of 26.8% of the males and 6.7% of the 

females were current smokers, while 42.0% of the males and 

10.2% of the females were past smokers.

Table 2 shows the age distribution by the sex of survey 

subjects and the Japanese general population. Both males 

and females in this survey were younger, compared to the 

Japanese general population. The proportion of males in this 

survey (62.9%) was higher than that of general population 

(46.9%).

Of the total 22,293 subjects, airflow limitation was 

most prevalent in subjects aged over 60 years (8.7%), but 

was also observed in subjects aged 50–59 years (3.1%) and 

40–49 years (1.7%). Airflow limitation was more prevalent 

among males than among females in each age group. Overall 

prevalence was 4.3% (Table 3). Among 529 subjects with air-

flow limitation who had a % predicted FEV
1
 80% (at Stage 

II, III, or IV), most of the subjects were at Stage II (n=481) 

compared to Stage III (n=46) and IV (n=2). Among subjects 

with smoking history (n=10,981), airflow limitation was 

most prevalent in subjects aged over 60 years (12.8%), but 

was also observed in subjects aged 50–59 years (4.4%) and 

40–49 years (2.2%). Airflow limitation was more prevalent 

among males than among females in each age group among 

smokers as well. Overall prevalence was 6.1% (Table 4). 

Age–sex-specific and overall prevalence of airflow limita-

tion among the smokers was higher than that of the total 

subjects. The majority of the smokers with airflow limitation 

who had a % predicted FEV
1
 80% (n=386) were at Stage 

II (n=347), compared with Stage III (n=39), and no smokers 

were at Stage IV. Among the smokers in this survey, 93.4% 

of subjects with airflow limitation and 91.8% of subjects 

without airflow limitation reported on the CAT score that 

they had at least one of the respiratory symptoms of cough, 

sputum, and breathlessness.

Among the smokers with airflow limitation, only 9.4% 

(n=63/667) had been previously diagnosed with COPD or 

emphysema (Table 5). Also, 27.3% of the smokers had 

been diagnosed with respiratory diseases other than COPD/

emphysema, which included bronchial asthma, pneumonia, 

and chronic bronchitis. On the other hand, among the smok-

ers without airflow limitation, 1.4% had been diagnosed with 

COPD/emphysema and 13.3% had been diagnosed with other 

respiratory diseases.

The proportion of subjects who reported CAT scores 

of 11 or higher among smokers with airflow limitation 

(25.6%) was higher than that among smokers without 

airflow limitation (22.2%); however, the distribution of 

CAT scores in the two groups was not much different 

(Table 6).

Discussion
This large-scale cross-sectional Japanese survey estimated 

the prevalence of airflow limitation among subjects 

aged 40 years or above who were undergoing comprehensive 

Table 1 Characteristics of the subjects enrolled in the survey

Characteristics All  
(N=22,293)

Male  
(n=14,013)

Female  
(n=8,280)

Age (years)
Mean ± SD 54.7±9.6 55.2±9.8 53.8±9.3
40–49; n (%) 7,759 (34.8) 4,661 (33.3) 3,098 (37.4)
50–59; n (%) 7,706 (34.6) 4,812 (34.3) 2,894 (35.0)
60; n (%) 6,828 (30.6) 4,540 (32.4) 2,288 (27.6)

BMI (kg/m2)
Mean ± SD 23.0±3.3 23.7±3.1 21.9±3.3

Smoking history
Missing data 100 71 29
None; n (%) 11,212 (50.5) 4,354 (31.2) 6,858 (83.1)
Past; n (%) 6,696 (30.2) 5,858 (42.0) 838 (10.2)
Current; n (%) 4,285 (19.3) 3,730 (26.8) 555 (6.7)

Abbreviations: BMI, body mass index; SD, standard deviation.
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Table 2 Comparison of age distribution by sex between the survey subjects and Japanese general population

Sex Age group (years) Survey subjects, n (%) Japanese general populationa, n (%)

Male 40–49 4,661 (33.3) 8,428,344 (24.9)
50–59 4,812 (34.3) 8,097,065 (23.9)

60–69 3,184 (22.7) 8,842,242 (26.1)

70+ 1,356 (9.7) 8,548,638 (25.2)

Female 40–49 3,098 (37.4) 8,346,637 (21.7)
50–59 2,894 (35.0) 8,211,168 (21.4)
60–69 1,773 (21.4) 9,405,180 (24.5)
70+ 515 (6.2) 12,486,874 (32.5)

Total 22,293 (100.0) 72,366,148 (100.0)
Male subtotal 14,013 (62.9) 33,916,289 (46.9)
Female subtotal 8,280 (37.1) 38,449,859 (53.1)

Note: aThese data are taken from National population census data in 2010.26

Table 3 Prevalence of airflow limitation among total subjects by age group and sex

Age  
(years)

FEV1/FVC 0.7,
n (%)

FEV1/FVC 0.7 Total
n (%)% predicted FEV1 80% 

(Stage I), n (%)
% predicted FEV1 80% 
(Stage II–IV), n (%)

Subtotal
(Stage I–IV), n (%)

All
40–49 7,630 (98.3) 53 (0.7) 76 (1.0) 129 (1.7) 7,759 (100)
50–59 7,465 (96.9) 103 (1.3) 138 (1.8) 241 (3.1) 7,706 (100)
60 6,236 (91.3) 277 (4.1) 315 (4.6) 592 (8.7) 6,828 (100)
Total 21,331 (95.7) 433 (1.9) 529 (2.4) 962 (4.3) 22,293 (100)

Male
40–49 4,564 (97.9) 40 (0.9) 57 (1.2) 97 (2.1) 4,661 (100)
50–59 4,618 (96.0) 77 (1.6) 117 (2.4) 194 (4.0) 4,812 (100)
60 4,042 (89.0) 221 (4.9) 277 (6.1) 498 (11.0) 4,540 (100)
Total 13,224 (94.4) 338 (2.4) 451 (3.2) 789 (5.6) 14,013 (100)

Female
40–49 3,066 (99.0) 13 (0.4) 19 (0.6) 32 (1.0) 3,098 (100)
50–59 2,847 (98.4) 26 (0.9) 21 (0.7) 47 (1.6) 2,894 (100)
60 2,194 (95.9) 56 (2.4) 38 (1.7) 94 (4.1) 2,288 (100)
Total 8,107 (97.9) 95 (1.1) 78 (0.9) 173 (2.1) 8,280 (100)

Abbreviations: FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity.

Table 4 Prevalence of airflow limitation among smokers by age group and sex

Age  
(years)

FEV1/FVC 0.7,
n (%)

FEV1/FVC 0.7 Total,
n (%)% predicted FEV1 80% 

(Stage I), n (%)
% predicted FEV1 80% 
(Stage II–IV), n (%)

Subtotal
(Stage I–IV), n (%)

All
40–49 3,675 (97.8) 33 (0.9) 48 (1.3) 81 (2.2) 3,756 (100)
50–59 3,854 (95.6) 68 (1.7) 109 (2.7) 177 (4.4) 4,031 (100)
60 2,785 (87.2) 180 (5.6) 229 (7.2) 409 (12.8) 3,194 (100)
Total 10,314 (93.9) 281 (2.6) 386 (3.5) 667 (6.1) 10,981 (100)

Male
40–49 2,991 (97.8) 29 (0.9) 39 (1.3) 68 (2.2) 3,059 (100)
50–59 3,350 (95.2) 63 (1.8) 105 (3.0) 168 (4.8) 3,518 (100)
60 2,615 (86.8) 173 (5.7) 223 (7.4) 396 (13.2) 3,011 (100)
Total 8,956 (93.4) 265 (2.8) 367 (3.8) 632 (6.6) 9,588 (100)

Female
40–49 684 (98.1) 4 (0.6) 9 (1.3) 13 (1.9) 697 (100)
50–59 504 (98.2) 5 (1.0) 4 (0.8) 9 (1.8) 513 (100)
60 170 (92.9) 7 (3.8) 6 (3.3) 13 (7.1) 183 (100)
Total 1,358 (97.5) 16 (1.1) 19 (1.4) 35 (2.5) 1,393 (100)

Abbreviations: FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity.
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health examination. The prevalence in people aged over 

60 years reached 8.7% of the total subjects and 12.8% among 

smokers, and airflow limitation was observed in 40s and 50s 

as well, though their prevalences were lower than that of 

people aged over 60 years. The prevalence of airflow limi-

tation was estimated in various settings in previous studies 

conducted in Japan. Fukuchi et al7 recruited subjects from the 

general population by randomly contacting them by telephone 

and inviting them to attend the clinics for spirometry test-

ing; Minakata et al9 recruited patients who visited primary 

care clinics to treat diseases other than respiratory diseases; 

and Omori et al8 approached subjects undergoing compre-

hensive health examination. Since comprehensive health 

examination provides us with a good opportunity to collect 

spirometry data in a systematic way from healthy subjects, 

we have also approached this setting in this survey. Subjects 

undergoing comprehensive health examination are mostly 

company employees with the financial support of companies 

and partly nonemployee community residents, including 

elderly people, with the financial support of municipalities, 

and thus, age and sex distribution of the subjects is skewed 

toward younger ages and men, compared to the general 

population (Table 2). Since the prevalence of airflow limita-

tion was higher in the older age group and among men as 

shown in previous studies,7,8 we need to interpret the overall 

prevalence of airflow limitation in this survey by considering 

age and sex distribution attributable to the setting of  

comprehensive health examination. Even with the skewed 

age and sex distribution, comprehensive health examination 

is a unique setting that enables us to collect spirometry data 

routinely from subjects, regardless of existence of respira-

tory symptoms, and may be a good opportunity to screen 

subjects at risk of COPD. The present study demonstrated 

that 9.4% of the smokers with airflow limitation had been 

diagnosed with COPD/emphysema and 27.3% of them had 

been diagnosed with other respiratory diseases. Remaining 

63.3% had not been diagnosed with any respiratory diseases, 

but some of them could be found to have any respiratory 

diseases (including COPD and asthma), if they had further 

detailed examination to receive a definitive diagnosis. Also, 

among 27.3% of them who had been diagnosed with respira-

tory diseases other than COPD/emphysema, some patients 

could be found to have comorbid COPD/emphysema after 

detailed examination, since asthma and COPD can coexist. 

It is known that untreated COPD can result in substantial 

loss of functional status in affected patients and can also 

contribute to increased costs of care by delaying treatment 

until the disease becomes more advanced and by missing 

the opportunity to reduce the risk of costly exacerbations.17 

Early diagnosis promotes early intervention before the burden 

of COPD on the society becomes more substantial. Recent 

publications demonstrate that earlier intervention could 

reduce the decline in FEV
1
.18 Conclusively, earlier diagnosis 

and intervention could improve the prognosis of COPD for 

individual patients and reduce the disease burden of COPD 

on the society.

Past surveys to estimate the prevalence of airflow limita-

tion in Japan approached healthy subjects or outpatients aged 

40 years or above and found airflow limitation in people in 

their 40s, though the prevalence was lower than in older age 

groups.7–9,14 This survey also targeted subjects aged 40 years 

or above. Since earlier diagnosis is a key for reducing the 

disease burden of COPD, the prevalence data in 40s could be 

informative. Spirometry without reversibility testing could 

include overestimated cases of true airflow limitation due 

to confounding factors such as common cold, recent history 

Table 5 Diagnosis of respiratory diseases (including past history) among smokers with (+) or without (−) airflow limitation

Diagnosis of respiratory diseases Airflow limitation (−), n (%) Airflow limitation (+), n (%) Total, n

Diagnosis of respiratory diseases (+)

COPD or emphysema 142 (1.4) 63 (9.4) 205

Respiratory diseases other than  
COPD or emphysemaa

1,368 (13.3) 182 (27.3) 1,550

Diagnosis of respiratory diseases (−) 8,804 (85.4) 422 (63.3) 9,226
Total 10,314 (100) 667 (100) 10,981

Note: aOther diseases include bronchial asthma, pneumonia, chronic bronchitis, bronchiectasis, tuberculosis, lung cancer, diffuse panbronchiolitis, and lung abscess.
Abbreviation: COPD, chronic obstructive pulmonary disease.

Table 6 COPD Assessment Test score distribution among smokers 
with (+) or without (−) airflow limitation

COPD  
Assessment  
Test score

Airflow  
limitation (−)  
(n=10,133)

Airflow  
limitation (+)  
(n=653)

0–5, n (%) 4,473 (44.1) 255 (39.1)
6–10, n (%) 3,414 (33.7) 231 (35.4)
11–15, n (%) 1,567 (15.5) 100 (15.3)
16+, n (%) 679 (6.7) 67 (10.3)

Mean ± SD 7.0±5.1 7.8±5.6

Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard 
deviation.
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of occupational exposure, or air pollution, but the risk for 

overestimation of true airflow limitation could be applicable 

to all age groups.

Under-recognition may contribute to underdiagnosis 

of COPD. The Global Initiative for Chronic Obstructive 

Lung Disease (GOLD) Japanese Committee demonstrated 

that the awareness of COPD by the public increased from 

17.1% in 2009 to 30.5% in 2013 by approaching 5,000 men 

and 5,000 women aged between 20s and 60s by random 

selection from the panel and examining the number of survey 

participants who had knowledge about COPD or who knew 

the name COPD.19 Our results suggest that early diagnosis of 

COPD is still challenging, even with the partial increase in the 

awareness of COPD. The awareness may need to be further 

increased in order to promote early diagnosis of COPD.

It was reported that the proportion of subjects who 

had a further medical consultation based on the results of 

comprehensive health examination varied depending on the 

examination items.20 The proportion was relatively high for 

some examination items (92.6% for pancreas echo pattern, 

80.6% for renal function, and 76.3% for heart function), while 

it was relatively low for those of lifestyle-related diseases, 

including blood pressure (44.8%), blood lipids (47.6%), and 

glycometabolism (58.1%). The proportion for spirometry 

went down as low as 38.3%. Thus, subjects identified as 

having abnormal spirometry results in comprehensive health 

examination may need to be proactively encouraged to have 

medical consultation for further examination leading to early 

diagnosis of COPD.

Presence of respiratory symptoms was explored by evalu-

ation of responses to the CAT in this survey, and 93.4% 

of smokers with airflow limitation and 91.8% of smokers 

without airflow limitation had at least one of the respiratory 

symptoms of cough, sputum, and breathlessness. However, 

only 6.1% of the smokers had already developed airflow 

limitation. Distribution of CAT total score of smokers with 

airflow limitation overlapped very much with that of smok-

ers without airflow limitation. These results suggest that 

CAT cannot be used to screen for COPD and spirometry is 

essential to make the diagnosis.

Cigarette smoking is well known as a major cause of 

COPD, with a higher prevalence of COPD reported among 

people with a high smoking index.21,22 In another study 

conducted in Japan, it was shown that cigarette smoking 

increases the risk of airflow limitation in a healthy Japanese 

population.23 In our survey, the overall prevalence of airflow 

limitation in smokers was 6.1%. It was particularly high in 

subjects aged over 60 years (12.8%), but we identified 4.4% 

of subjects aged 50–59 years and 2.2% of subjects aged 

40–49 years with airflow limitation. Although the smoking 

rate among Japanese males is gradually decreasing, it is still 

higher than that in Western countries.24,25 Recently, there 

has been some concern that the prevalence of COPD will 

increase among Japanese females, because the smoking 

rate has increased during a certain period in the younger-

generation females.24,25 Smokers are at risk of COPD and 

may need to have periodic COPD screening by spirometry 

followed by medical consultation if abnormal spirometry 

results are found.

The strength of this survey is estimating the prevalence 

of airflow limitation and the proportion of undiagnosed 

subjects with COPD by conducting a large-scale survey 

targeting multiple regions in Japan. All the facilities in this 

survey belong to Japan Society of Ningen Dock (Japanese 

language which refers to comprehensive health examination) 

which provided standardized and high quality of spirometry 

testing. One of the limitations of this survey is that age and 

sex distribution of subjects differs from that of general 

population because of the setting of comprehensive health 

examination, and the survey results need to be interpreted by 

considering this point. Another limitation is that spirometry 

in comprehensive health examination without reversibility 

testing is not used for definitive diagnosis of COPD, but for 

screening subjects at risk of COPD, and thus, subjects found 

to have airflow limitation include patients with asthma or 

other respiratory diseases as well as COPD. Detailed exami-

nation after comprehensive health examinations is needed 

for definitive diagnosis of COPD by performing reversibility 

testing, collecting information on symptoms, and giving 

differential diagnoses of other respiratory diseases. Even 

with this limitation, spirometry in comprehensive health 

examinations may have the merit to provide good estimate 

for the prevalence of airflow limitation in a large-scale 

population.

Conclusion
Among smokers undergoing comprehensive health exami-

nation, prevalence of airflow limitation reached 12.8% 

in those aged over 60 years and airflow limitation was 

observed in those in their 40s and 50s as well, though their 

prevalence was lower than that of those over 60. We dem-

onstrated that significant proportion of smokers with airflow 

limitation had not been diagnosed with COPD/emphysema, 

suggesting that some of them can be diagnosed with COPD 

or other respiratory diseases by detailed examination after 

comprehensive health examination. Screening for subjects 
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at risk of COPD by spirometry in comprehensive health 

examination starting at age 40, followed by the detailed 

examination may be an effective approach to increase the 

diagnosis of COPD.
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