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ABSTRACT

Objective: To investigate the risk factors of chronic obstructive pulmonary disease (COPD)
in Li and Han ethnic group in Hainan, China. Methods: All subjects were randomly selected
from various regions in Hainan. General characteristics were compared between COPD
cases and healthy control cases in both Li and Han ethnic groups. The odds ratio (OR), the
corresponding 95% confidence interval (CI) of COPD were calculated by logistic regression.
Results: A total of 277 Li COPD cases, 307 Li healthy control subjects, 290 Han COPD cases
and 301 Han healthy control were included in this study. In both the Li and Han groups, the
average age exceeded 65 years, and the cigarette number smoked per day and the smoking
duration were correlated with risk of COPD. In the Li COPD subjects, low weight, smoking,
and recurrent infection of respiratory tract were mainly risk factors; while the mainly risk
factor of Han COPD subjects was family history of respiratory disease. Conclusions: The risk
factors are different in COPD subjects of Han and Li nationalities in Hainan of China. The age

and smoking are strongly correlated with COPD risk.

1. Introduction

Chronic obstructive pulmonary diseases (COPD) is currently found
one of the most prominent lung diseases with a high and increasing
morbidity and mortality worldwide([1]. It was reported that COPD
would become a globally main death cause by 2030, and the
number of deaths caused by COPD would increase by 30% in the
next 10 years if the risk factors were not controlled(2]. In China, the
COPD prevalence rate among adults over 40 years old is 8.2%, and
COPD will cause more than 1 000 000 human deaths and 5 000 000
disabilities each year(3,4]. With the environmental pollution
increasing recently in China, the COPD incidence and mortality also
are increasing with age.
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The COPD risk factors vary in different geographic regions.
Smoking, gender, prior chronic lung diseases, and environmental
factors such as occupational exposure to dust, were also considered
as risk factors of COPDI5-121. However, few studies have focused on
COPD risk factors for minority people in China, which is a multi-
ethnic country.

As the second biggest island and southernmost coast province of
China, Hainan has a multiethnic character, where Li and Han are
the two main ethnic populations in Hainan provinces. Li people
lived in the mountains of the tropics for generations, and rarely got
married with the outsider. Therefore, the case-control study was
used to investigate the risk factors of COPD in the Chinese Han and

Li nationalities.
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2. Materials and methods

2.1. Study subjects

Li and Han subjects were randomly selected from various regions
in Hainan that are heavily inhabited by people of these nationalities,
including southern regions such as Sanya (n =929) and Lingshui
(n =971), central regions such as Wuzhishan (n = 786), Baisha
(n = 2 637), Qiongzhong (n = 803) and Baoting (n = 2 449), and
western regions such as Dongfang (n =1 003), Danzhou (n = 1 186),
Ledong (n = 1 325) and Changjiang (n = 4 475). The descendents
of intermarriages in the past three generations were excluded
from this study. A total of 130 502 subjects were selected. Simple
random sampling was used, and a total of 5463 Li subjects and
6 078 Han subjects, who were long-term residents of the Li and
Han people in Hainan, aged from 2 to 90, were initially included.
Of these participants, a total of 277 Li cases and 290 Han cases
were diagnosed with COPD by spirometry tests and subsequently
enrolled in the study. Healthy controls were randomly selected from
the healthy participants of the same regions. Of the 5 186 healthy
Li participants and the 5 788 healthy Han participants, 307 and
301 were selected randomly as controls for analyses of statistics,
respectively. In the final analysis, 277 cases of COPD and 307
Li healthy control subjects, 290 Han COPD cases, and 301 Han
subjects of control were included in the study. The study has been
approved by the medical ethics committee of the Hainan General

Hospital.

2.2. Data collection

Before the study, each subject was asked to sign an informed
consent and then a scheduled questionnaire was designed to collect
data as following: 1) general characters, including sex, work, age,
etc; 2) lifestyle, including smoking, alcohol consumption, and
history of work; 3) information on diet; 4) family history, including
respiratory diseases in parents, children and brothers and sisters; 5)
body mass index (BMI) and other physical characteristics, including
height, weight, waist circumference and hip circumference were
calculated or measured by trained observers, and the mean of the

two measurements was utilized in the analysis.

2.3. Diagnostic criteria of COPD

All participants were measured using spirometry by a portable
spirometer (which meets the recommendation of the American
Thoracic Society). Every participant needed 3 reproducible blows
at least, and got the largest values as forced expiratory volume in
one second (FEV1) and forced vital capacity (FVC) for analysis.
The ratio of FEV1/FVC (FEV1%) was collected for all subjects.
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The level of FEV1/FVC ratio 0.7 was an index for bronchodilator
test. Some participants with tuberculosis, bronchiectasis, asthma,
and recent lung infection within 4-6 weeks were excluded. All
selected subjects had taken a bronchodilator test. The diagnosis of all
COPD patients was accordance with “Global Initiative for Chronic
Obstructive Lung Disease”(criteria established by the National
Heart, Lung, and Blood Institute/WHO)[13].

2.4. Statistical analysis

Data such as continuous variables were analyzed by mean and
standard deviation while categorical variables were analyzed by
percentage. General characteristics between the Han and Li case
and control groups were compared by using a Chi-square test and
t-test. The age, sex, drinking, and smoking status were used to adjust
multivariate ORs. The SPSS statistical software 19.0 was used to
analyze all statistical data. The P-values were two-tailed and P< 0.05

were considered statistically significant.

3. Results

3.1. Basic characteristics of study participants

A total of 584 Li subjects include 277 COPD cases and 307
healthy cases, while the 591 Han subjects include 290 COPD
cases and 301 healthy cases. The general characteristics between
case group and control group in Chinese Han and Li subjects were
compared respectively (Table 1). In Chinese Han nationality, age,
gender, recurrent respiratory tract infections and the family history
of respiratory disease were significantly different between COPD
cases and control cases (P<0.05); while in Chinese Li nationality,
age, BMI value, the age of first smoking, duration of smoking,
respiratory rate, pulse rate, and recurrent respiratory tract infections
were significantly different between COPD cases and control cases
(P<0.05). In general, the COPD cases were older than healthy cases
and showed a slightly lower BMLI. In our study, we also found that
the number of elderly subjects with COPD was significantly larger
than that of healthy subjects. The underweight case number of

COPD was also significantly larger than that of healthy subjects.

3.2. Logistic analysis on association between risk factors and

prevalence of COPD

Logistic regression was used to analyze association of prevalence
and risk factors of COPD (Table 2). It was shown that smoking
intensity (more than 5 cigarettes/d) biomass smoke, age (65 years
and above), and low BMI were risk factors for COPD and were

positively associated with the prevalence of COPD.
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Table 1
General characteristics between case and control group in Chinese Han and Li subjects.
Variables Han (n=591) Povalues Li (n=584) P-values

Cases (n=290) Control (n=301) Cases (n=277) Control (n=307)
*Age (years) 72.06+10.77 64.01+13.88 <0.001 69.57+10.05 57.51£13.38 <0.001
*Sex (male, %) 76.1 58.2 <0.001 50.5 459 0.282
“BMI value 20.35+3.39 20.66+3.44 0.271 20.16%3.15 21.44+3.03 <0.001
*Age of first smoking (year) 22.98+7.96 22.36+6.77 0.525 25.70£11.03 20.14+6.43 <0.001
“Duration of age (year) 56.04+12.24 54.31+10.90 0.531 55.15+17.23 46.62+13.71 <0.001
“Duration of smoking (year) 37.08+13.43 35.92+13.94 0.502 37.32+15.26 24.92+15.09 <0.001
“Duration of cessation (year) 17.72+12.55 14.96+10.41 0.169 16.08+13.46 15.66+10.78 0.898
‘Respiratory rate(times/second) 22.21+2.43 19.11+1.48 <0.001 19.63+2.97 18.66+1.54 <0.001
“Pulse rate (times/second) 86.25x11.72 80.83+9.16 <0.001 84.14+12.20 80.47+7.05 <0.001
Recurrent respiratory tract infections
No 27 220 10 174
1-3 times/year 139 60 133 103
3-5 times/year 66 14 66 17
"More than 5 time/year 59 7 <0.001 67 13 <0.001
Family history of respiratory disease
No 298 185 264 300
"Yes 3 44 <0.001 7 5 0.562

“P values was calculated by ¢ tests; °P values was calculated by Chi-square tests.

Table 2
Logistic analysis on association between risk factors and prevalence of
COPD.

. Han Li
Variables m P-values OR 95%C1 P-values
BMI
Normal 1 - - 1 - -
Low weight 1.092 0.756-1.579  0.639 2.619 1.726-3.972 0.000
Overweight 0.721 0.442-1.175  0.189 0.609 0.373-0.992 0.047
Age
<65 1 - - 1 - -
65 3.353 3.353-4.815  0.000 5.360 3.760-7.643 0.000
Smoking
Never 1 - - 1 - -
Lessthan5 1.962 0.737-5.222  0.177 0.748 0.177-3.172 0.694
per day
5-10 per day 2.769 1.449-5294  0.002 1.746 0.546-5.590 0.348
11-20 per 4.621 2.633-8.108  0.000 1.871 1.056-3.316 0.032
day

4. Discussion

Hainan, located in the tropical region with high levels of pollen,
has an increased prevalence of allergic diseases. The Li ethnic
group, an indigenous people of Hainan, is a main ethnic minority
group, with a population of 1.2 million. Having lived in mountains
for generations, the Li people have been frequently exposed to
pollen and other allergens. In addition, the lifestyles of the Han and
Li people are significantly different. Thus, the potentially different
risk factors between Chinese Han and Li COPD subjects are worth
investigating. In this study, we found that COPD risk factors were
different in Han and Li nationalities subjects of China. In Han
subjects, age, smoking, duration of cigarette smoking, recurrent
infections of respiratory tract, and respiratory disease family history

were risk factors of COPD. In Li subjects, we found that the low

body weight was also a risk factor, but did not find significant
association between family history of respiratory disease and risk of
COPD.

In the past decades, many studies have proved that smoking is the
main risk factor of COPDI[14,15]. In this study, we also found that
smoking and long-term smoking were the main risk factors of COPD
in both the Han and Li subjects. To this end, increasing evidence
indicates that smoking is an important risk factor for COPD[16-18].

Although the leading risk factor of COPD is smoking, Eisner et
al19] indicated that the burden of COPD in public health terms is
also attributable to other risk factors other than smoking. Thus, to
reduce COPD prevalence, we should focus not only on reducing
exposure to smoking, but also on the less well-recognized risk
factors. In our study, BMI and age were also found to be associated
with the COPD risk. The COPD risk in subjects older than 65 was
higher than that in subjects less than 65 years old in Chinese Han and
Li subjects. However, we only found that low weight was related to
increased COPD risk. Many previous studies showed that age is also
a strong risk factor for COPDI[20-22] and COPD risk would gradually
increase with age[23]. BMI was shown to be correlated with disease
progression among COPD patients. Recently many reports showed
that obesity (especially abdominal adiposity) can increase the COPD
risk(24,25]. However, a limited number of prior studies[26,27] based the
relatively small samples also showed a negative correlation between
BMI and COPD, which is consistent with the results of our study.

There were also some limitations in this study. Firstly, the sample
size was not large enough in our study, so we need a larger sample
sizes and more nationalities to involve in the future study. Secondly,
the socioeconomic status may be different between Han and Li,
which was not considered in the study.

In conclusion, we found that the risk factors of COPD were
different in Chinese Han and Li nationality subjects. In Han

subjects, age, smoking, duration of cigarette smoking, repeated
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infections of respiratory tract and family history of respiratory
disease are risk factors of COPD. Low body weight was also a risk
factor in Li COPD subjects, whereas no significant association was

found between family history of respiratory disease and COPD risk .
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