
















regions of China, with very high prevalence in the
Sichuan region for men and women. We did not
compare the nutrient intake and physical activities
across different regions in this paper, but hypothesise
that it is highly unlikely that lifestyle factors could

completely explain the substantial heterogeneity
observed across different regions. Most of the rural parti-
cipants were farmers and there were no major differ-
ences in the dietary patterns or smoking habit across
different regions. Sichuan, 1 of the 10 regions with the

Figure 3 Prevalence of air flow obstruction (age-adjusted) by (A) lower limit of normal of forced expiratory ratio versus

self-reported doctor diagnosis and (B) self-reported doctor diagnosis with/without current treatment.

Figure 4 Prevalence of age-adjusted (A) chronic cough and phlegm with air flow obstruction (lower limit of normal, LLN), and

(B) breathlessness with airflow obstruction (LLN).
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highest prevalence of AFO, was included because of
higher mortality rate from COPD reported in our previ-
ous studies.15 The study area in Sichuan is situated in a
valley and environmental conditions such as tempera-
ture inversion could play a role in the prevalence of
AFO as it is related to pollution levels. Currently, data on
genetic biomarkers for a number of health outcomes,
including respiratory health, is being studied in this
population that could possibly explain some of the varia-
tions in the prevalence of AFO in different regions. The
prevalence of asthma in our sampling population was
low and similar to previous findings16; lower diagnosed
asthma prevalence in China could be due to poor diag-
nostic facilities making it difficult to differentiate
between obstructive lung diseases.
As in previous studies,5 we found that men had higher

prevalence of AFO than women, probably due to high
smoking prevalence in Chinese men. The higher preva-
lence observed among rural women could be due to
greater exposure to environmental pollutants including
household air pollution while cooking food using solid
fuel, low socioeconomic status or lung infections early in
life.
In the present study we reported AFO results based on

fixed forced expiratory ratio and LLN of forced expira-
tory ratio so that comparison with previous studies with
different diagnostic criteria could be made. The AFO
prevalence based on LLN criteria using GLI reference
equations was higher than the forced expiratory ratio cri-
teria. This could be due to higher cut-off values for
forced expiratory ratio in the Chinese population with
age under 60. Previous papers have reported higher false-
positive in the elderly population when using the fixed
ratio criteria as it lacks specificity, but using the GLI refer-
ence equations to some extent overcomes the problem,
although it needs to be validated independently.17 18

The extent of underdiagnosis and overdiagnosis of
AFO in the present study population is much greater
than that reported previously in western countries.19–24

The spirometry-based prevalence of AFO is much
greater than self-reported prior physician-diagnosed
CB/E. In China, the majority of COPD diagnoses are
based on clinical examination and measurement of lung
function is not common, particularly, in rural health
clinics.25 Our study showed that younger participants,
particularly those who are asymptomatic and current
smokers and have middle-household income, are rela-
tively more likely to be underdiagnosed. When sub-
grouped for severity of AFO based on the percent
predicted FEV1, the majority of participants had either
moderate or severe AFO suggesting that underdiagnosis
might be more likely. Validation of this finding would be
important as these participants are at a higher risk of
developing COPD and early preventive action such as
smoking cessation in these groups would be expected to
gain the most long-term benefit.
Those with a smoking history and presence of respira-

tory symptoms were more likely to be overdiagnosed for

AFO. Similar findings have also been reported in other
studies. A recent study in the USA26 found that 42.5% of
those diagnosed with COPD were false positive with no
airway obstruction, with most of the false-positive diagno-
sis seen among smokers with presence of respiratory
symptoms. New GOLD guidelines recommend that spir-
ometry should be one of the essential criteria for the
clinical diagnosis and management of COPD27 28 among
those reporting chronic productive cough or sputum
production, dyspnoea and exposure to risk factors.
Although spirometry is more reproducible and has
greater sensitivity and specificity compared with peak
expiratory flow, its use is not that frequent in many low-
income and middle-income countries, particularly in
rural areas.29 The relatively low prevalence of self-
reported CB/E in our study could be due to lack of
awareness of the problem in the participants and also
lack of adequate health facilities in proximity where the
participants dwell. Further, recall bias could also not be
excluded as a cause of the observed low proportion of
diagnosed participants with AFO.
In spite of a large sample size and wide geographical

locations covered, our study has some limitations. First,
we did not administer a bronchodilator as part of the
spirometry procedure, and hence no postbronchodilator
lung function measurement was carried out.
Postbronchodilator forced expiratory ratio lower than
LLN or 0.70 is suggested to confirm persistent air flow
limitation and thus the presence of COPD in the latest
ERS/ATS and GOLD guidelines.28 30 This means the
AFO observed in our study could be either COPD or
asthma related, therefore the prevalence may be some-
what overestimated. Although postbronchodilator is
often used to identify patients with COPD and the
course of treatment, its use to differentiate from asthma
could be influenced by the day of testing, the baseline
lung function before the delivery of testing and also the
number of drugs given to test.31 Second, the instrument
we used at baseline did not give us the spirogram and
thus incomplete exhalation could not be ruled out com-
pletely although every effort was made to explain to the
participants to blow out as long as possible. A reduction
in FVC due to incomplete exhalation could lead to
underestimation of AFO and also could be the reason
for higher prevalence of restrictive lung disease observed
in our population where we used a modified definition,
considering that we did not collect total lung capacity
data that is usually required to define the restrictive lung
disease. Third, we did not collect exacerbation history
data at baseline and used GLI predictive equations12

based on the latest predictive equations for north China
and southeast Asia where bias due to internal migration
from south to the north cannot be completely excluded.
Although most of the participants in our study were Han
Chinese, some degree of misclassification of grade of
AFO as classified by GOLD criteria may have occurred.
In summary, this extremely large study provides good

evidence about the burden of AFO in adult Chinese
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men and women. Owing to the lack of use of spirometry
for diagnosing AFO in routine clinical practice, a high
proportion of such patients were not identified previ-
ously. Even among those with prior diagnosis of COPD,
two-thirds lacked long-term treatment. Although a
number of socioeconomic and lifestyle factors were asso-
ciated with poor detection and treatment, a large pro-
portion of regional variation remained unexplained.
These findings highlight major respiratory health pro-
blems in China that need immediate attention to carry
out appropriate interventions for optimal disease man-
agement as well as to develop the prevention strategies
to be implemented in order to improve the current and
future respiratory health in the Chinese population.
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Correction

Kurmi OP, Li L, Smith M, et al. Regional variations in the prevalence and misdiag-
nosis of air flow obstruction in China: baseline results from a prospective cohort
of the China Kadoorie Biobank (CKB). BMJ Open Resp Res 2014;1:e000025.
doi:10.1136/bmjresp-2014-000025

The author Zhenming Chen has been corrected to read Zhengming Chen.
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