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Objective: To study the risk factors for chronic obstructive pulmonary disease (COPD) in Li
population in Hainan province, People’s Republic of China.

Methods: Li people above 40 years of age from Hainan were chosen by stratified random
cluster sampling between 2012 and 2014. All participants were interviewed with a home-visiting
questionnaire, and spirometry was performed on all eligible participants. Patients with airflow
limitation (forced expiratory volume in 1 second [FEV ]/forced vital capacity [FVC] <0.70)
were further examined by postbronchodilator spirometry, and those with a postbronchodilator
FEV /FVC <0.70 was diagnosed with COPD. The information of physical condition and history,
smoking intensity, smoking duration, second-hand smoking, education, job category, monthly
household income, working years, residential environment, primary fuel for cooking and heat-
ing (biomass fuel including wood, crop residues, dung, and charcoal, or modern fuel such as
natural gas, liquefied petroleum gas, electricity, and solar energy), ventilated kitchen, heating
methods, air pollution, recurrent respiratory infections, family history of respiratory diseases,
cough incentives, and allergies of COPD and non-COPD subjects was analyzed by univariate
and multivariate logistic regression models to identify correlated risk factors for COPD.
Results: Out of the 5,463 Li participants, a total of 277 COPD cases were identified by spirom-
etry, and 307 healthy subjects were randomly selected as controls. Univariate logistic regression
analyses showed that older people (65 years and above), low body mass index (BMI), biomass
smoke, 11-20 and >20 cigarettes/day, smoking for 40 years or more, second-hand smoking,
recurrent respiratory infections, and induced cough were risk factors for COPD, whereas high
BMI, high education level, and presence of ventilated kitchen were protective factors. Subse-
quent multivariate logistic regression model further demonstrated that aging, low BMI, biomass
smoke, >20 cigarettes/day, and recurrent respiratory tract infections were high-risk factors for
COPD in the Li population.

Conclusion: The incidence of COPD has a strong correlation with age, BMI, biomass
smoke, >20 cigarettes/day, and recurrent respiratory infections, suggesting they were high-risk
factors for COPD in Li population.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common chronic respiratory
disease that is characterized by a reduction in lung function due to airflow obstruction
that is not fully reversible.! The disease is normally progressive and seriously affects
the work ability and quality of life of patients. COPD has been reported as the fourth
leading cause of morbidity and mortality in the USA, with gross medical costs up to $24
billion in 1993.2 Although COPD was previously regarded as a disease of high-income
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countries, its prevalence has now been recognized in low-
and middle-income countries as well.>* According to the
World Health Organization (WHO), COPD is currently the
fourth leading cause of death worldwide,’ and is estimated to
become the third by 2020.5* As the most common respiratory
disease in the People’s Republic of China, COPD is the third
and fourth leading cause of death in rural and urban areas,’
respectively, and ranks first among the burdens of diseases
in the People’s Republic of China.!® Recently, the incidence
and mortality of COPD is increasing with the population
aging and increasing environmental pollution in the People’s
Republic of China.!

The major risk factor of COPD has different patterns
according to the geographic areas. Tobacco smoke (includ-
ing second-hand or passive exposure) causes the COPD
burden in high- and middle-income countries, whereas
exposure to indoor air pollution, such as the use of biomass
fuels (wood, crop residues, and charcoal) for cooking and
heating, is the primary cause of COPD in low-income
countries.'”! It has been reported that almost 3 billion
people worldwide use biomass as their main source of
energy for cooking, heating, and other household needs,
and therefore are exposed to high levels of indoor air pol-
lution that is responsible for higher COPD risk in these
communities.'*'® Other risk factors for COPD include
occupational dusts and chemicals (such as vapors, irritants,
and fumes), socioeconomic status (such as malnutrition
and poverty), recurrent respiratory infections, a history of
tuberculosis, untreated asthma, and heredity."”

Hainan, an island province at the southernmost coast of
People’s Republic of China, is a multiethnic mix province,
where Han and Li are the two main ethnic populations. The Li
population has lived in the tropical regions for many genera-
tions with little intermarriage with the outside world. Although
the prevalence of COPD in the People’s Republic of China has
been well studied,”!® in our previous study on the incidence of
COPD in Hainan, it was revealed that the incidence of COPD
in the Han population in Hainan was higher compared with
other regions in the People’s Republic of China probably due to
unique climate-related effects in Hainan province (Ding et al.,
unpublished data, 2011-2013). Nevertheless, little has been
known about the incidence of COPD and related risk factors in
the Li population. In this study, we investigated the prevalence
of COPD and analyzed its association with a variety of risk
factors in the Li population. To the best of our knowledge, this
is the first population-based, observational study with compre-
hensive statistical analysis on COPD in the Li population in
Hainan province in the People’s Republic of China.

Methods

Study participants

This observational study was conducted between January 2012
and December 2014 in the Qicha district in the rural area of
Hainan in the People’s Republic of China. We chose Qicha
district because it had a stable Li population. Participants aged
above 40 years in 32 villages were chosen by stratified random
cluster sampling in Qicha district. All patients and controls were
members of the Li ethnic group. Healthy individuals without
any chronic or severe endocrinological, metabolic, or nutritional
diseases were selected as controls. Each participant signed
an informed consent form. The study was approved by the
Research Ethics Committee at the Hainan Provincial People’s
Hospital and the Council for National Science Foundation.

Data collection

Weight and height of the participants were measured. A
screening questionnaire developed from different validated
questionnaires was completed during a face-to-face interview
to collect personal data, including age, sex, occupation, edu-
cation, respiratory symptoms, smoking intensity, smoking
duration, second-hand smoking, education, job category,
monthly household income, working years, residential
environment, primary fuel for cooking and heating (biomass
fuel including wood, crop residues, dung, and charcoal, or
modern fuel such as natural gas, liquefied petroleum gas,
electricity, and solar energy), ventilated kitchen, air pol-
lution, recurrent respiratory infections, family history of
respiratory diseases, cough incentives, and allergies. All
interviewers were licensed respiratory physicians. After
initial eligibility evaluation for spirometry, the indicated
participants underwent spirometry examination according
to the procedure for spirometry recommended by American
Thoracic Society using portable spirometers (PowerCube-
Body, Ganshorn, Germany). At least three reproducible
blows with the largest and second-largest values for both
forced vital capacity (FVC) and forced expiratory volume
in 1 second (FEV) within 150 mL or no more than 5% dif-
ference were recorded for each subject. The largest values
for FVC and FEV | were used for further analysis. The FEV :
FVCratio (FEV, %) was also determined for each subject. A
prebronchodilator FEV :FVCratio, 0.7 was used to determine
whether a subsequent postbronchodilator assessment was
needed to be performed. Subjects with asthma, bronchiecta-
sis, past history of tuberculosis, or resent infection within 4-6
weeks were also excluded. The selected participants took
a short-acting bronchodilator (200 ug of salbutamol), and
spirometry was repeated 15 minutes thereafter. According
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to the criteria established by the National Heart, Lung, and
Blood Institute/WHO Global Initiative for Chronic Obstruc-
tive Lung Disease,' subjects with postbronchodilator FEV /
FVC <0.07 were defined to have COPD. Spirometers were
calibrated daily with a 1 L syringe. The total number of par-
ticipants in our study were 5,463 Li people, including 277
COPD patients and 5,186 healthy people. All COPD patients
were included in the subsequent statistic analyses. Out of the
healthy population, 307 people were randomly selected as
controls in the statistic analyses.

Statistical analysis

All statistical tests were performed with SPSS version 11.5
(SPSS Inc., Chicago, IL, USA), and a P-value of 0.05 was
considered statistically significant. The COPD prevalence
was calculated as the ratio of the number of COPD patients
to the number of all participants. Age group, body mass index
(BMI), smoking intensity (the number of cigarettes/day),
education, smoking duration, recurrent respiratory infec-
tions, and second-hand smoking were treated as categorical
variables (Table 1). The associations between COPD and
possible risk factors were evaluated by univariate logistic

Table | The categorical variables in logistic regression analyses

Categorical Classification of groups
variables
Age group Nonelderly group (<65 years)

Elderly group (=65 years)
Normal (18.5= BMI <24 kg/m?)
Underweight (BMI <18.5 kg/m?)
Overweight (BMI =24 kg/m?)
Elementary school or lower
Middle school or higher

Biomass fuel including wood, crop

Body mass index (BMI)

Education

Primary fuel for
cooking and heating residues, dung, and charcoal

Modern fuel such as natural gas, liquefied
petroleum gas, electricity, and solar energy
None

Yes

Nonsmoking

<5 cigarettes/day

5-10 cigarettes/day

11-20 cigarettes/day

>20 cigarettes/day

Nonsmoking

<20 years

20-39 years

=40 years

None

Yes

None

Ventilated kitchen

Smoking intensity

Smoking duration

Second-hand smoking

Recurrent respiratory
infections 1-3 times/year
4-5 times/year

>5 times/year
None
Yes

Induced cough

regression analysis. Risk factors that had a P-value <0.1 in
the univariate analyses was included in subsequent multivari-
ate regression analysis. Odd ratios (ORs) and 95% confidence
interval (CI) values for COPD in relation to potential risk
factors were calculated with multivariate logistic regression
models. The variables of age groups, BMI, and recurrent
respiratory infections were forced into the final multivariate
logistic regression model.

Results

Basic characteristics of study participants
A total of 5,463 Li people (2,727 males and 2,736 females)
were invited to participate in the survey, including 2,393
(43.8%) people aged 40-49 years, 1,175 (21.5%) aged
50-59 years, 1,062 (19.4%) aged 60—69 years, 567 (10.3%)
aged 70-79 years, and 266 (4.9%) aged above 80 years.
A total of 277 COPD cases (140 males and 137 females) were
identified by spirometry tests and subjected to subsequent
statistical analyses. Out of the 5,186 healthy participants,
307 (141 males and 166 females) were randomly selected
as controls in the statistical analyses. Basic characteristics
of both COPD and healthy control groups including age,
height, body weight, and BMI are listed, respectively, in
Table 2. Males represented 50.5% of the cases and 45.9%
of the controls. Sex was equally distributed among COPD
cases and control subjects. Cases were, on average, older
than control subjects (aged 69.6 years versus 57.5 years) and
showed a slightly lower BMI (20.2 kg/m?* versus 21.4 kg/m?).
The number of cases in the elderly group was significantly
higher than the number of control subjects (71.8% versus
32.2%). The number of underweight cases was much higher
compared with control subjects. FVC, FEV , and FEV % of
study participants were summarized in Table 3.

Univariate logistic regression analysis

of risk factors for COPD

As listed in Table 4, older people (65 years and above)
(OR =5.36, 95% CI, 3.76-7.64), low BMI (OR =2.62,

Table 2 Basic characteristics of study participants in subsequent
statistical analyses

COPD
Mean t SD (Min, Max)
69.6£10.1 (42.0, 94.0)

Control
Mean £ SD (Min, Max)
57.5+13.4 (32.0, 98.0)

Age (years)

Height (cm) 153.3+8.6 (131.0, 175.0)  158.0+8.5 (133.0, 180.0)
Body weight (kg) 47.629.6 (29.0, 89.0) 53.749.3 (32.0, 80.0)
BMI (kg/m?) 20.243.1 (13.8, 39.6) 21.4£3.0 (13.7, 30.3)

Abbreviations: COPD, chronic obstructive pulmonary disease; SD, standard deviation;
BMI, body mass index; Min, minimum; Max, maximum.
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Table 3 FVC, FEV , and FEV % of study participants in subsequent statistical analyses

COPD? Control®
Number of cases (%) FVC FEV, FEV % Number of cases (%) FVC FEV, FEV %
Sex
Male 140 (50.5) 2234081 1.24+047 056+0.09 141 (45.9) 3.6240.74 3.18+0.81 0.88+0.02
Female 137 (49.5) 24240.66 1.5240.45 0.63+0.07 166 (54.1) 3.4640.69 2.84+0.69 0.82+0.05
Age
Nonelderly group 78 (28.2) 249+0.84 1.56+0.46 0.63+0.08 208 (67.8) 3.74+081  3.41+085 0.91+0.04
Elderly group 199 (71.8) 2.23+0.87 1.312044 0.58+0.09 99 (32.2) 3.55+0.87 2.88+0.87 0.81+0.03
BMI
Normal 158 (57.1) 2.54+0.79 2014048 0.64+0.06 202 (65.8) 3.97+0.72  3.5310.79 0.89+0.04
Underweight 90 (32.5) 2.1540.76 1233049 0.57+0.08 44 (14.3) 3.26+0.65 2.54+0.83 0.78+0.05
Overweight 29 (10.5) 2.3140.82 1.4120.47 0.6120.07 61 (19.9) 3414077 2.76x0.77 0.81%0.06

Notes: *N=277. "N=307. Data are presented as mean * standard deviation.

Abbreviations: COPD, chronic obstructive pulmonary disease; FVC, forced vital capacity; FEV,, forced expiratory volume in | second; BMI, body mass index.

95% CI, 1.73-3.97), biomass smoke (OR =12.61, 95%
CI, 7.55-18.28), smoking intensity (11-20 cigarettes/
day, OR =1.87, 95% CI, 1.06-3.32; >20 cigarettes/
day, OR =5.14, 95% CI, 2.60-10.06), smoking duration
(40 years or more, OR =4.93, 95% CI, 2.48-9.82), second-
hand smoking (OR =1.64, 95% CI, 1.04-2.57), recurrent
respiratory infections (1-3 times/year, OR =22.47, 95%
CI, 11.30-44.68; 4-5 times/year, OR =67.55, 95% CI,
29.43-155.06; and >5 times/year, OR =89.68, 95% ClI,
37.52-214.32), and induced cough (OR =10.61, 95% CI,
6.52—-17.25) were risk factors for COPD, whereas high BMI
(OR =0.61, 95% CI, 0.37-0.99), high education level (OR
=0.50, 95% CI, 0.31-0.82), and having a ventilated kitchen
(OR =2.24, 95% CI, 0.56-9.06) were protective factors as
indicated by univariate logistic regression analysis. The cor-
relation between these variables and COPD was also analyzed
by j* test (data not shown), and the results were consistent
with those in the univariate logistic regression analysis. In

addition, it was demonstrated that smoking history including
the duration of smoking, quitting, and age of quitting smok-
ing did not significantly affect the incidence of COPD in Li
population (P>0.05). No correlation was observed between
other categorical variables such as sex, family gross income,
occupation, living environment, use of biomass fuels for
cooking and heating, family history of respiratory diseases,
cough symptoms, allergies, etc and COPD (P>0.05).

Multivariate logistic regression analysis
of risk factors for COPD

Variables that had a P-value <0.1 in the univariate analyses
including age, BMI, education, smoking intensity, smoke
duration, second-hand smoking, recurrent respiratory
infections, and induced cough were forced into subse-
quent multivariate logistic regression model. As listed in
Table 5, older age (65 years and above), low BMI, biomass
smoke, >20 cigarettes/day, and recurrent respiratory

Table 4 Univariate logistic regression analysis of risk factors for COPD

Factor (control, OR =I) Group B-value SE P-value OR value (95% CI)
Age (nonelderly group) Elderly group 1.68 0.18 0.000 5.36 (3.76-7.64)
BMI (normal) Underweight 0.96 0.21 0.000 2.62 (1.73-3.97)
Overweight -0.5 0.25 0.047 0.61 (0.37-0.99)
Education (elementary school or lower) Middle school or higher —-0.69 0.35 0.000 0.50 (0.31-0.82)
Primary fuel for cooking and heating Biomass fuel 3.36 0.29 0.019 12.61 (7.55-18.28)
(modern fuel)
Ventilated kitchen (none) Yes —-0.81 0.71 0.036 2.24 (0.56-9.06)
Smoking intensity (nonsmoking) 1120 cigarettes/day 0.63 0.29 0.032 1.87 (1.06-3.32)
>20 cigarettes/day 1.83 0.32 0.014 5.14 (2.60-10.06)
Smoking duration (nonsmoking) =40 years 1.60 0.35 0.000 4.93 (2.48-9.82)
Second-hand smoking (none) Yes 0.49 0.23 0.032 1.64 (1.04-2.57)
Recurrent respiratory infections (none) 1-3 times/year 3.1 0.35 0.000 22.47 (11.30—44.68)
4-5 times/year 4.21 0.42 0.000 67.55 (29.43—155.06)
>5 times/year 4.50 0.44 0.000 89.68 (37.52-214.32)
Induced cough (none) Yes 236 0.25 0.000 10.61 (6.52-17.25)

Note: B-value refers to the regression coefficient.

Abbreviations: COPD, chronic obstructive pulmonary disease; OR, odds ratio; Cl, confidence interval; BMI, body mass index; SE, standard error of mean.
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Table 5 Multivariate logistic regression analysis of risk factors for COPD

Factor (control, OR =I)? Group B-value SE P-value OR value (95% CI)

Age (nonelderly group) Elderly group 0.09 0.01 0.000 1.10 (1.07-1.12)

BMI (normal) Underweight I.10 0.32 0.001 3.01 (1.61-5.63)

Primary fuel for cooking and heating Biomass fuel 3.22 0.67 0.019 8.39 (4.909-14.658)

(modern fuel)

Smoking intensity (nonsmoking) >20 cigarettes/day 0.75 0.21 0.000 4.11 (1.412-3.163)

Recurrent respiratory infections (none) 1-3 times/year 3.87 0.43 0.000 47.79 (20.69-110.38)
4-5 times/year 4.56 0.50 0.000 95.27 (35.97-252.36)
>5 times/year 5.16 0.54 0.000 174.09 (60.00-505.09)

Note: *Adjusted for sex, working years, the number of family members, average living space per capita, and age at first smoking.
Abbreviations: COPD, chronic obstructive pulmonary disease; OR, odds ratio; Cl, confidence interval; BMI, body mass index; SE, standard error of mean.

infections were risk factors for COPD. Results demonstrated
that the risk for COPD in elderly group was significantly
higher compared with nonelderly group (P<<0.05). The risk
inunderweight BMI group was three times higher than that in
the normal BMI group. The risk in biomass smoke group was
eight times higher compared with the group using modern
fuels. The risk in the group consuming >20 cigarettes/day
was four times higher than that in other groups with less
smoking. The risk in groups with recurrent respiratory infec-
tions (1-3, 4-5, and >5 times/year) was approximately 48,
95, and 174 times higher, respectively, compared with control
group without any respiratory infection. Furthermore, no
significant correlation between education, poorly ventilated
kitchen, smoke duration, second-hand smoking, and induced
cough was identified by multivariate logistic regression
analyses (P>0.05), suggesting that they were not high-risk
factors for COPD.

Discussion

Currently, COPD has been ranked the fourth leading cause of
death in urban areas and the third in rural areas in the People’s
Republic of China.’ Therefore, it is crucial to investigate the
high-risk factors and high-risk groups for COPD in order for
effective prevention and treatment. The Li population is a
unique minority of Hainan province in the People’s Republic
of China, and data on the prevalence of COPD and related
risk factors were extremely scarce. This study was one of the
first population-based, randomized surveys focused on the
prevalence and risk factors for COPD in the Li population.
The prevalence of spirometry-defined COPD in Li population
older than 40 years was 5.07%, which was slightly lower
compared with that of the general population in the People’s
Republic of China (~8%) probably due to excellent air quality
with little pollution in Hainan province. Results in univariate
logistic regression model of correlated risk factors for COPD
showed that age (65 years and above), low BMI, biomass

smoke, smoking intensity (11-20 and >20 cigarettes/day),
smoking duration (40 years or more), second-hand smoking,
recurrent respiratory infections, and induced cough were risk
factors of COPD, whereas high BMI, high education level,
and presence of ventilated kitchen are protective factors.
However, a strong correlation between older age (65 years
and above), low BMI, biomass smoke, >20 cigarettes/day,
and recurrent respiratory infections and COPD was detected
in subsequent multivariate logistic regression analyses, sug-
gesting that they were high-risk factors for COPD in the Li
population.

The correlation between age and COPD has been well
studied. Aging has been known as a risk factor for COPD.
The incidence of COPD gradually increases with increas-
ing age, and significant differences were detected among
the incidence of COPD in different age groups, especially
in rural areas surrounding cities worldwide.!*?? In 2005,
Xiao et al® found that the incident of COPD was positively
correlated with age in Jining, People’s Republic of China.
They further reported significant differences among the
incidence of COPD in different age groups of both males and
females. Jin et al also identified older age as a risk factor for
COPD in Jilin, People’s Republic of China. The incidence
of COPD in the age group (=70 years) was approximately
three times higher compared with that of 40—49 age group.*
Similarly, in a study conducted in Japan, the incidence of
COPD in the age group =70 years was approximately four
times higher than that in the 40-49 age group. The posi-
tive correlation between age and the incidence of COPD
was confirmed in population in other countries such as
the Netherlands and Uganda.”'* Consistent with previous
studies, this work demonstrated a significantly higher risk
for COPD in elderly group (=65 years) compared with
nonelderly group (<65 years), indicating that older age
was a risk factor for COPD in the Li population in Hainan,
People’s Republic of China.
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There are only few researches on the correlation between
BMI and COPD, which remain controversial. In a case-control
study of risk factors for COPD by Wu,? no correlation between
BMI and COPD was observed (P>0.05). Nevertheless, BMI
was found to be closely associated with the incidence of COPD
in other researches, and low BMI was one of the risk factors
for COPD.?** The incidence of COPD in underweight group
was significantly higher compared with normal group probably
due to malnutrition and poor immune response to infections.
Consistent with these studies, we identified BMI as one of
the high-risk factors for COPD in the Li population. The
risk of COPD in low BMI group was substantially increased
compared with normal group (OR =3.01,95% CI, 1.61-5.63).
Being underweight might be related to malnutrition and/or low
socioeconomic status, which are regarded as environmental
risk factors for COPD. On the other hand, being underweight
might be one of the symptoms in patients with advanced
COPD since these patients often experience weight loss, loss
of appetite, as well as depression and anxiety.”

It has been well known that smoking is a major risk fac-
tor for COPD.?-3* Of those who smoke, approximately 20%
will get COPD,*! and of those who are lifelong smokers
approximately 50% will develop COPD.3? In the US and UK,
80%—-95% of those who have got COPD are either current
smokers or were former smokers.*'** The incidence rate of
COPD increases with higher total smoking intensity (the
product of daily smoking and smoking duration).”® Addi-
tionally, the likelihood of developing COPD is found to be
associated with the age at which the person starts smoking.*
In the People’s Republic of China, it has been shown that
the occurrence of COPD is closely related to smoking, in
particular, smoking intensity.* The incidence of COPD in
Chinese males is found to be significantly higher than that
in Chinese females, which may probably be attributed to the
markedly higher smoking rate in Chinese males.'*** Consistent
with previous studies, results of univariate analysis identified
smoking intensity (1020 and >20 cigarettes/day) and smok-
ing duration (smoking for 40 years or more) as risk factors for
COPD. Moreover, the multivariate analysis showed that >20
cigarettes/day was a high-risk factor for COPD (OR =4.11).

Biomass smoke has been previously reported as a primary
risk factor for the development of COPD, especially in low-
and middle-income countries.'? Biomass fuels, including
wood, crop residues, dung, and charcoal, are often burned
inefficiently in open fires, causing high levels of indoor air
pollution, and therefore lead to high incidence of COPD.*
In this study, results of univariate analysis showed that the
incidence rate of COPD associated with biomass smoke was
significantly higher than that of modern energy. Multivariate

logistic regression analysis confirmed that the incidence
rate of COPD in biomass fuel group was 8.39 times higher
compared with that in modern energy group, indicating that
biomass smoke was a high-risk factor for COPD.

The occurrence of COPD has been previously found to
be associated with frequent childhood cough and a family
history of respiratory disease (before the age of 14), indicat-
ing that recurrent respiratory infections play an important
role in COPD.?%3% Respiratory infection refers to a number
of infectious diseases involving the respiratory tract, and it
is generally classified as an upper or a lower respiratory tract
infection. Xiao et al*® found that respiratory infections were
a risk factor for COPD in a multivariate logistic regression
model (OR =1.389).% In this study, recurrent respiratory
infections were identified as a high-risk factor for COPD
in the Li population. The risk of COPD was significantly
increased with increasing number of infections. Specifically,
the risk of COPD in group with more than five respiratory
infections was 174 times higher compared with control
subjects without any respiratory infection. Nevertheless,
recurrent infection might represent exacerbation of COPD,
and pulmonary function test (PFT) data before and after
infection are needed to further confirm the findings in this
study. It has been known that infection, especially respiratory
infection, is one of the environmental risk factors for COPD
and plays an important role in the pathogenesis and progres-
sion of COPD. Streptococcus pneumoniae and Haemophilus
influenzae might be major pathogens for acute exacerbations
of COPD.?” In addition, it was suggested that viruses such as
chlamydia and Mycoplasma pneumonia might be crucial for
the occurrence and development of COPD.*® However, fur-
ther research will be needed to elucidate the close association
between these microbes and the pathogenesis of COPD.

In conclusion, our epidemiological study has shown
that older age (65 years and above), low BMI, biomass
smoke, >20 cigarettes/day, and recurrent respiratory infec-
tions are high-risk factors for COPD in the Li population in
Hainan, People’s Republic of China. COPD could be a major
health threat to the Li population living in the rural areas
of Hainan. However, the occurrence and development of
COPD is a complex process involving a wide range of factors
including genetic polymorphisms such as those in hypoxia-
inducible factor 10, cholinergic receptor, neuronal nicotinic,
alpha polypeptide-5, and /RE-BP 2,*” and environmental
factors such as air pollution.?” Further in-depth researches
are needed to investigate the short- and long-term effects
of these risk factors, their roles in the early development of
COPD, and to develop affordable and effective intervention
strategies for COPD in the Li population.
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