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Background: Because poverty is a multifaceted concept with a complex definition, this concept may
not be useful when formulating economic policy. Thus, most governments use the relative poverty line
to identify poor participants who may receive economic support. The aim of this study was to investigate
the association between living below the relative poverty line and the prevalence of chronic obstructive
pulmonary disease (COPD).

Methods: We retrospectively analyzed data from 3,223 individuals included in South Korea. Living below
the poverty line was defined as receiving a monthly income less than the minimum cost of living.

Results: Of the 3,223 participants included in this analysis, 832 (25.8%) met the definition of living below
the relative poverty line and 384 (11.9%) had COPD. Of the 3,223 participants, 161 of the 832 (19.4%)
living below the poverty line and 223 of the 2,391 (9.3%) living above the poverty line had COPD. In our
study, participants living below the poverty line had a 1.4-time higher risk of COPD development compared
with those living above the poverty line (OR =1.4; P=0.012). Elderly people living below the poverty line
were 1.5-time more likely to be at risk of COPD development than those living above the poverty line
(OR =1.5; P=0.021).

Conclusions: Pecople living below the relative poverty line have an increased prevalence of COPD,
especially older people with COPD. From the perspective of COPD disease control, policy makers should
consider providing national economic support for the early detection and management of COPD in people

living below the relative poverty line.
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Introduction

Poverty is a serious health issue. People living in poverty
have difficulty gaining access to the health-care system
and are at increased risk of various diseases because of
their environment. Support of the poor is a major goal of

economic policy in many countries (1-7). Because poverty
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is a multifaceted concept with a complex definition, this
abstract concept may not be useful when formulating
economic policy (3-7). In most nations, poverty is usually
measured using either the absolute or relative poverty line
to determine who may receive economic support (6-9). The
poverty line is the official level of income needed to achieve
a basic standard of living with enough money for things
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such as food, clothing, and a place to live. According to the
World Health Organization recommendations, poverty can
be often defined in absolute terms as a low income of less
than 2 US dollar per day (6). However, the absolute poverty
line is not an optimal indicator of the need for national
economic support in middle- or high-income countries
because, very few people in these countries, live below
the absolute poverty line. Thus, the relative poverty line
is used to identify poor people in need of support in these
countries. The relative poverty line is the official standard
for determining who will receive national financial support.
A measure of income inequality, the relative poverty line
is determined by social consensus and can differ between
countries (6,8,9).

Poverty is known risk factor for chronic obstructive
pulmonary disease (COPD) (10-18). Many COPD patients
live in poverty and, because of the cost, have limited access
to hospital services, which may increase their risk of disease
progression, acute exacerbations, and death. Because some
nations cannot financially support their entire population,
the prevalence rates of COPD and COPD mortality are
higher in low-income countries than high-income countries
(12,19). These relationships have been shown by many
epidemiological studies (12,16,19). Therefore, each country
must find a way to determine which COPD patients should
receive national financial support to maximize the benefits
for these people. The definition of poverty is not always
clear in previous studies of the relationship between COPD
and poverty. In some previous studies, the definition of
poverty was replaced by socioeconomic status, which is a
metaphysical concept based on occupation, education, and
income (10-17,20). The use of socioeconomic status is not
always helpful in determining who should receive national
support to reduce the prevalence and progression of COPD.
We have found no studies of the association between
living below the relative poverty line and the prevalence of
COPD. In this study, we used the relative poverty line to
define poverty and to provide a clear practical criterion for
identifying COPD patients who should be provided with
national economic support.

The aim of this study was to investigate the association
between living below the relative poverty line and the
prevalence of COPD, and whether this association could
be used to determine which patients should be provided
national economic support to maximize its efficacy for

COPD patients.
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Methods
Overview

We retrospectively analyzed the data collected in the fourth
Korea National Health and Nutrition Examination Survey
(KNHANES IV-3), a prospectively administered survey
performed from January 2009 to December 2009 by Korea
Centers for Disease Control and Prevention within the
Ministry of Health and Welfare (21-24). In the KNHANES
IV-3, nationwide stratified random sampling was performed
based on data from the Korean Statistical Office census. The
600 survey areas were drawn from a census of the population
and housing by considering the proportion of each subgroup.
Spirometry was performed and trained interviewers
administered standardized questionnaires to determine the
participants’ health statuses, education, incomes, smoking
statuses, and work environments (21-24). A total of 10,533
people were investigated by the KNHANES IV-3 (response
rate, 83%). Participants younger than 40 years (n=5,285),
those whose pulmonary function test (PFT) results did not
meet the necessary acceptability and reproducibility standards
(n=1,957), those who resided in households with more
than six people (n=50), and those who did not respond to
questions about income (n=18) were excluded from the data
analysis. The remaining 3,223 participants were included in
the statistical analyses (Figure I).

The study was approved by the Institutional Review
Board of the Korea Centers for Disease Control and
Prevention (approval number: 2009-01CON-03-2C) and
informed consent was obtained from all participants prior
to initial data collection.

Definition of poverty and COPD

A participant with COPD was defined as a person
aged >40 years with a forced expiratory volume in 1 second
(FEV)) divided by a forced vital capacity (FVC) <0.7 (22,23).
Living below the poverty line was defined as receiving
a monthly income less than the minimum cost of living.
Living above the poverty line was defined as receiving a
monthly income more than the minimum cost of living.

In Korea, the government publicly announces the
monthly minimum cost of living according to the yearly
number of people per household. This value is used to
define the relative poverty line and to identify individuals
who will receive support because their income is below
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n=10,533
> Excluded:
v 5,285 were younger than 40 years of age
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1,957 did not saitisfy the PFT criteria

Participants selected

n=3,291
> Excluded:
50 who lived in more than six-person households
Participants selected
n=3,241
> Excluded:
v 18 who did not respond to the question about income
Participants selected
n=3,223
Figure 1 Flowchart of study participant selection.
this line (25). In 2009, the monthly minimum cost of living Spirometry

was $374 for one-person households, $634 for two-person
households, $824 for three-person households, $1,008 for
four-person households, $1,198 for five-person households,
and $1,382 for six-person households (25).

Definition and categorization of other variables

The analytical variables used in this study were age, sex,
smoking history, body mass index (BMI), educational level,
stress level, and the presence of comorbid disease. Age was
defined as the age, in years, at the subject’s last birthday.
Being elderly was defined as age 65 years or older. Smoking
history was categorized as “current smoker”, “ex-smoker”,
or “never smoker”. Current-smoker was defined as a person
who had smoked more than 100 cigarettes in their lifetime,
and ex-smoker was defined as one who had not smoked in
the last 28 days. BMI was calculated as the weight divided
by height squared and is expressed as kg/m’. Educational
level was categorized as elementary school, middle school,
high school, or university. The level of stress was defined as
subjective stress felt by the person in his/her daily life and
was categorized as “little”, “some”, “much”, or “very much.”
Comorbid diseases were ascertained from answers to the
question: “Were you diagnosed with a comorbid disease
by a doctor?” For example, stroke was ascertained by the
question: “Were you diagnosed with stroke by a doctor?”

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

Spirometry was performed 3 to 8 times by one of the four
well-trained technicians using dry rolling-seal spirometers
(Model 2130; SensorMedics, Yorba Linda, CA, USA), thus
controlling for PFT quality, as recommended by American
Thoracic Society/European Respiratory Society criteria for
the standardization of PFTs (26). Spirometric data obtained
on site by technicians were transferred to the review center
through the internet (23). Another trained technician
assessed whether the data met the criteria for acceptability
and reproducibility and provided quality control feedback
to the technicians, which improved the performance of
spirometry (23,26). Data were finally confirmed by the
principal investigator and saved in the data management
system of the Korea Center for Disease Control and
Prevention (23).

Statistical analyses

Continuous values are expressed as mean * standard
deviation (SD), and categorical data are expressed as
numbers (percentage). Univariate analyses were performed
to identify potential associations between COPD and seven
variables based on two national guidelines: age, sex, smoking
amount, BMI, educational status, history of pulmonary
tuberculosis, and living below the poverty line (10,27). We
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performed multivariate logistic regression analysis using
backward elimination to evaluate the relationship between
COPD and living below the poverty line after adjusting
for other variables with P<0.05 in the univariate analysis.
The results are shown as adjusted odds ratios (ORs), 95%
confidence intervals (CIs), and P. P<0.05 were considered to
be significant. All statistical analyses were performed using
SPSS version 21.0 (IBM Corp., Armonk, NY, USA).

Results

Characteristics of participants living below the relative
poverty line

The clinical characteristics of the participants are shown
in Table 1. Of the 3,223 participants included in this
analysis, 832 (25.8%) met the definition of living below
the relative poverty line. Those living below the relative
poverty line were older than those living above the poverty
line. Although the smoking pattern did not differ between
these two groups, people living below the poverty line had
lower lung function than those living above the poverty
line. People living below the poverty line also had a lower
educational level and were more likely to have experienced
stroke, ischemic heart disease, hypertension, osteoporosis,
diabetes mellitus, or COPD than those living above the
poverty line. Of the 3,223 total participants, 161 of the 832
people (19.4%) living below the poverty line and 223 of
the 2,391 people (9.3%) living above the poverty line had
COPD (P<0.001).

Characteristics of participants with COPD

The clinical characteristics of participants with COPD are
shown in Table 2. The mean age of the 384 participants
with COPD was 65 years; two-thirds of the participants
with COPD were men and were ever-smokers. The
mean FEV, values were 2.2 L and 77% of the predicted
value. Participants with COPD were more likely to have
experienced cardiovascular diseases (e.g., hypertension or
ischemic heart disease) or pulmonary diseases (e.g., lung
cancer, bronchiectasis, or pulmonary tuberculosis) than
those without COPD.

Multiple logistic regression analysis to identify risk factors

for COPD development

To investigate the association between living below the
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poverty line and the prevalence of COPD, we performed
multivariate logistic regression analysis using backward
elimination. The prevalence of COPD was significantly
related to being older (OR =1.1; 95% CI: 1.06-1.09;
P<0.001), being male (OR =3.6; 95% CI: 2.64-4.89;
P<0.001), smoking more (OR =1.0; 95% CI: 1.00-1.01;
P=0.004), having a lower BMI (OR =0.9; 95% CI: 0.89-0.97;
P<0.001), having a history of pulmonary tuberculosis
(OR =1.8; 95% CI: 1.23-2.64; P=0.002), and living below the
poverty line (OR =1.4; 95% CI: 1.08-1.82; P=0.012) (Tible 3).

Association between living below the poverty line and
COPD in participants older than 65 years

The baseline characteristics of 888 participants older than
65 years are shown in Table 4. Of those aged over 65 years,
460 (51.8%) met the definition of living below the relative
poverty line. Those living below the poverty line were older
than those living above the poverty line. Smoking pattern
and percent predicted value of the PFT did not differ
significantly between participants living above and below
the relative poverty line. Those individuals living below the
poverty line had lower educational levels than those living
above the poverty line. Of the 888 participants older than
65 years, 122 of the 460 (26.5%) living below the poverty
line, and 88 of the 428 (20.6%) living above the poverty line
had COPD (P=0.040).

In participants aged more than 65 years, the prevalence
of COPD was significantly related to being male (OR =3.6;
95% CI: 2.36-5.55; P<0.001), smoking more (OR =1.0;
95% CI: 1.00-1.02; P=0.027), having a lower BMI (OR =0.9;
95% CI: 0.86-0.97; P=0.002), and living below the poverty
line (OR =1.5; 95% CI: 1.06-2.13; P=0.021) (Tible 5).

Discussion

This cross-sectional, nationwide, population-based study
was designed to identify whether living below the relative
poverty line was related to the prevalence of COPD.
We found that living below the relative poverty line was
significantly related to the prevalence of COPD. In our
study, participants living below the poverty line had a 1.4-
time higher risk of COPD development compared with those
living above the poverty line (OR =1.4; 95% CI: 1.08-1.82;
P=0.012). Considering that COPD patients living in poverty
may not be diagnosed and treated effectively because of the
cost involved, national financial support of these people
would be important for decreasing the prevalence of COPD
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Variable Living below poverty line (n=832) Living above poverty line (n=2,391) P
Age (years)* 64+11 54+10 <0.001
Male, n (%) 323 (38.8) 1,090 (45.6) 0.001
Smoking history®, n (%) 0.192
Never smokers 495 (59.5) 1,365 (57.1)
Ex-smokers 173 (20.8) 530 (22.2)
Current-smokers 159 (19.1) 485 (20.3)
Missing 5(0.6) 11(0.4)
Smoking amount (pack-year)* 14+22 12+20 0.233
BMI (kg/m?)* 24+3 24+3 0.243
PFT*
FEV, (L 2.3+0.6 2.8+0.7 <0.001
FEV, (% predicted value) 91+16 93+13 0.026
FVC (L) 3.1+0.8 3.5+0.9 <0.001
FVC (% predicted value) 90+13 92+12 <0.001
Educational level, n (%) <0.001
Elementary school 530 (63.7) 681 (28.5)
Middle school 132 (15.9) 405 (16.9)
High school 122 (14.7) 755 (31.6)
University 44 (5.3) 543 (22.7)
Missing 4(0.4) 7(0.3)
Level of stress, n (%) 0.553
Little 193 (23.2) 359 (15.0)
Some 388 (46.6) 1402 (58.6)
Much 192 (23.1) 530 (22.2)
Very much 55 (6.6) 93 (3.9)
Missing 4 (0.5) 4 (0.3)
Comorbidity®, n (%)
Stroke 34 (4.1) 36 (1.5) <0.001
Ischemic heart disease 30 (3.6) 50 (2.1) 0.020
Hypertension 321 (38.6) 593 (24.8) <0.001
Osteoporosis 143 (17.2) 184 (7.7) <0.001
Depression 43 (5.2) 106 (4.4) 0.443
Lung cancer 2(0.2) 5(0.2) 1.000
DM 136 (16.3) 212 (8.9) <0.001
Bronchiectasis 6 (0.7) 14 (0.6) 0.798
Pulmonary tuberculosis 59 (7.1) 156 (6.5) 0.629
COPD 161 (19.4) 223 (9.3) <0.001

*, data are presented as mean + SD. Other variables are presented as a number (percent). §, smoking history was categorized as “current smoker”,
“ex-smoker”, or “never smoker”. Current-smoker was defined as a person who had smoked more than 100 cigarettes in their lifetime, and ex-
smoker was defined as one who had not smoked in the last 28 days. # comorbid diseases were ascertained from answers to the question: “Were
you diagnosed with a comorbid disease by a doctor?” For example, stroke was ascertained by the question: “Were you diagnosed with stroke by
a doctor?” BMI, body mass index; COPD, chronic obstructive pulmonary disease; FEV,, a forced expiratory volume in one second; FVC, a forced
vital capacity; DM, diabetes mellitus; PFT, pulmonary function test.

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

7 Thorac Dis 2019;11(2):427-437



432 Lee et al. Relative poverty line and COPD

Table 2 Characteristics of participants with COPD in our cohort (n=3,223)

COPD
Variable P
Yes (n=384) No (n=2,839)
Age (years)* 65+10 56+11 <0.001
Male, n (%) 280 (72.9) 1,133 (39.9) <0.001
Smoking history®, n (%) <0.001
Never smokers 117 (30.5) 1,743 (61.4)
Ex-smokers 143 (37.2) 560 (19.7)
Current-smokers 124 (32.3) 520 (18.3)
Missing 0 (0.0) 16 (0.6)
Smoking amount (pack-year)* 26+26 11+20 <0.001
BMI (kg/m?)* 233 24+3 <0.001
PFT*
FEV, (L 2.2+0.7 2.7+0.7 <0.001
FEV; (% predicted value) 7717 94+12 <0.001
FVC (L) 3.5+0.9 3.4+0.9 0.046
FVC (% predicted value) 89+15 92+12 <0.001
Education status, n (%) <0.001
Elementary school 192 (50.0) 1,019 (35.9)
Middle school 68 (17.7) 469 (16.5)
High school 74 (19.3) 803 (28.3)
University 49 (12.8) 538 (19.0)
Missing 1(0.9 10 (0.4)
Comorbidity*, n (%)
Stroke 13 (3.4) 57 (2.0) 0.092
Ischemic heart disease 15 (3.9) 65 (2.3) 0.077
Hypertension 142 (37.0) 772 (27.2) <0.001
Osteoporosis 32 (8.3) 295 (10.4) 0.210
Depression 12 (3.1) 137 (4.8) 0.154
Lung cancer 3(0.8) 4 (0.1) 0.041
DM 53 (13.8) 295 (10.4) 0.054
Bronchiectasis 11 (2.9) 9(0.3) <0.001
Pulmonary tuberculosis 50 (13.0) 165 (5.8) <0.001

*, data are presented as mean + SD. Other variables are presented as a number (percent). ¥, smoking history was categorized as “current smoker”,
“ex-smoker”, or “never smoker”. Current-smoker was defined as a person who had smoked more than 100 cigarettes in their lifetime, and ex-
smoker was defined as one who had not smoked in the last 28 days. *, comorbid diseases were ascertained from answers to the question: “Were
you diagnosed with a comorbid disease by a doctor?” For example, stroke was ascertained by the question: “Were you diagnosed with stroke by
a doctor?” BMI, body mass index; COPD, chronic obstructive pulmonary disease; FEV,, a forced expiratory volume in one second; FVC, a forced
vital capacity; DM, diabetes mellitus; PFT, pulmonary function test.
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Table 3 Risk factors for COPD in all participants (n=3,223)

Risk factors O(g: ; r?:tli)o P
Univariate analysis
Age (years) 1.1 (1.07-1.09) <0.001
Male 4.1 (3.20-5.14) <0.001
Smoking amount (pack-year) 1.1 (1.02-1.03) <0.001
BMI 0.9 (0.86-0.93) <0.001
Education status <0.001
University Reference
High school 1.0 (0.69-1.48)
Middle school 1.6 (1.08-2.35)
Elementary school 2.1 (1.49-2.88)
History of pulmonary 2.4 (1.73-3.39) <0.001
tuberculosis
Living below the poverty line 2.3 (1.87-2.91) <0.001
Multivariate analysis
Age (years) 1.1 (1.06-1.09) <0.001
Male 3.6 (2.64-4.89) <0.001
Smoking amount (pack-year) 1.0 (1.00-1.01) 0.004
BMI 0.9 (0.89-0.97) <0.001
History of pulmonary 1.8 (1.23-2.64) 0.002

tuberculosis

Living below the poverty line 1.4 (1.08-1.82) 0.012

Multivariate logistic regression analysis using backward elimination
was performed to evaluate the association between living below
the poverty line and the prevalence of COPD, after adjusting for
age, sex, smoking amount, BMI, education status, and the history
of pulmonary tuberculosis. COPD, chronic obstructive pulmonary
disease; BMI, body mass index.

and preventing disease progression.

Although poverty is a known risk factor for developing
COPD, the definitions of poverty differ between studies;
some have used educational level, socioeconomic status,
or income (12-17,20,22,28-32). Poverty is an abstract and
multifaceted concept with a complex definition and reflects
contemporary socioeconomic and cultural conditions.
Therefore, we can approach to various and different concept
about poverty. However, these conceptual approaches are
not necessarily useful for formulating a national economic
policy. For this reason, many governments establish a
poverty line, which reflects the socioeconomic and cultural
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conditions, when establishing their policy of national
economic support. The concept of the poverty line is
important in the real world. Although previous studies have
shown clearly that poverty is related to the prevalence of
COPD, the data from these studies may not reflect in the
real world because of the absence of the concept of poverty
line. For this reason, we evaluated the relationship between
poverty and the prevalence of COPD using the poverty
line. The poverty line is defined in two ways-as the absolute
poverty line or relative poverty line. The absolute poverty
line is not an optimal indicator of national economic
support in the middle- or high-income countries because
few live below the absolute poverty line. In these countries,
most governments use the relative poverty line to identify
poor participants who may receive economic support (6-9).
In our study, participants living below the poverty line had
a 1.4-time higher risk of COPD development compare with
those living above the poverty line. Although our result
is similar to that of previous studies, our study provides
specific evidence to show why governments should care
for people living below the relative poverty line. Our
results suggest that government may be able to reduce the
prevalence of COPD in people living below the poverty
line by improving their environment. In addition, COPD
patients living in poverty are at increased risk of disease
progression, acute exacerbations, and death because they
are less able to access hospital services because of the cost.
Therefore, governments should attempt to identify COPD
patients living below the poverty line and provide financial
support to allow these people to seek appropriate medical care.
These activities may help to reduce the prevalence of COPD
and prevent disease progression. Eventually, these activities
may help to decrease the socioeconomic burden of COPD.
We also analyzed the relationship between relative poverty
and the prevalence of COPD in elderly people. In our study,
elderly people living below the poverty line were 1.5-time
more likely to be at risk of COPD development than those
living above the poverty line (OR =1.5; P=0.021; Table 5).
This result is important from the public health perspective.
The global population is aging rapidly (33,34). An increase
in the population of the elderly will increase demand for
primary and long-term health care, which may greatly
increase the socioeconomic burden (33,34). In addition,
elderly people typically have low economic status after
retirement (34). Because of the cost, impoverished older
people with COPD have less access to hospital services than
their younger counterparts, which also increases their risk of
disease progression, acute exacerbation, and death (35-37).

7 Thorac Dis 2019;11(2):427-437
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Variable Living below poverty line (n=460) Living above poverty line (n=428) P
Age (years)* 72+5 70+5 <0.001
Male, n (%) 175 (38.0) 197 (46.0) 0.017
Smoking history®, n (%) 0.261
Never smokers 283 (61.5) 246 (57.5)
Ex-smokers 118 (25.7) 130 (30.4)
Current-smokers 58 (12.6) 51 (11.9)
Missing 1(0.2) 1(0.2)
Smoking amount (pack-year)* 15425 16+26 0.357
BMI (kg/m?)* 2443 2443 0.181
PFT*
FEV, (L) 2.0+0.5 2.2+0.6 <0.001
FEV, (% predicted value) 92+18 92+17 0.927
FVC (L) 2.8+0.7 3.0+0.8 0.001
FVC (% predicted value) 88+14 87+15 0.361
Educational level, n (%) <0.001
Elementary school 368 (80.0) 272 (63.6)
Middle school 50 (10.9) 47 (11.0)
High school 28 (6.1) 59 (13.8)
University 13 (2.8) 49 (11.4)
Missing 1(0.2) 1(0.2)
Level of stress, n (%) 1.000
Little 144 (31.3) 121 (28.3)
Some 196 (42.6) 215 (50.2)
Much 96 (20.9) 71 (16.6)
Very much 23 (5.0) 21 (4.9
Missing 1(0.2) 0 (0.0
Comorbidity*, n (%)
Stroke 23 (5.0) 15 (3.5) 0.321
Ischemic heart disease 20 (4.3) 21 4.9 0.750
Hypertension 221 (48.0) 210 (49.1) 0.788
Osteoporosis 109 (23.7) 82 (19.2) 0.103
Depression 18 (3.9) 27 (6.3) 0.126
Lung cancer 1(0.2) 0 (0.0 1.000
DM 81(17.6) 76 (17.8) 1.000
Bronchiectasis 3(0.7) 5(1.2) 0.492
Pulmonary tuberculosis 33(7.2) 39 (9.1) 0.326
COPD 122 (26.5) 88 (20.6) 0.040

*, data are presented as mean = SD. Other variables are presented as a number (percent). ¥, smoking history was categorized as “current smoker”,
“ex-smoker”, or “never smoker”. Current-smoker was defined as a person who had smoked more than 100 cigarettes in their lifetime, and ex-
smoker was defined as one who had not smoked in the last 28 days. ¥, comorbid diseases were ascertained from answers to the question: “Were
you diagnosed with a comorbid disease by a doctor?” For example, stroke was ascertained by the question: “Were you diagnosed with stroke by
a doctor?” BMI, body mass index; COPD, chronic obstructive pulmonary disease; FEV,, a forced expiratory volume in one second; FVC, a forced

vital capacity; DM, diabetes mellitus; PFT, pulmonary function test.
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Table 5 Risk factors for COPD in participants older than 65 years
(n=888)

) Odds ratio
Risk factors ©95% CI) P

Univariate analysis

Age (years) 1.1(1.02-1.09)  0.003

Male 4.8 (3.45-6.78)  <0.001
Smoking amount (pack-year) 1.0 (1.02-1.03) <0.001
BMI 0.9 (0.83-0.92)  <0.001
Education status 0.097
University Reference
High school 1.5 (0.84-2.68)

Middle school 1.4 (0.84-2.32)

Elementary school 1.6 (1.03-2.63)
History of pulmonary tuberculosis 2.1 (1.25-3.44) 0.005
Living below the poverty line 1.4 (1.02-1.91) 0.037
Multivariate analysis

Male 3.6 (2.36-5.55)  <0.001
Smoking amount (pack-year) 1.0 (1.00-1.02) 0.027
BMI 0.9 (0.86-0.97) 0.002

Living below the poverty line 1.5(1.06-2.13) 0.021

Multivariate logistic regression analysis using backward elimination
was performed to evaluate the association between living below
the poverty line and the prevalence of COPD, after adjusting for
age, sex, smoking amount, BMI, and the history of pulmonary
tuberculosis. BMI, body mass index; COPD, chronic obstructive
pulmonary disease.

For these reasons, early detection and treatment of COPD
in the elderly population living below the poverty line are
critically important public health issues.

We cannot provide an explicit mechanism to explain
the relationship between COPD and poverty because this
study was cross-sectional. Previous reports have suggested
that prenatal exposure, more frequent lower respiratory
tract infections during childhood, housing conditions,
exposure to air pollution or environmental tobacco smoke,
and other lifestyle factors may contribute to the higher
prevalence of COPD among those living in poverty (10).
In our study, smoking history and smoking amount did
not differ significantly between those living below and
above the poverty line. Therefore, the association between
poverty and COPD may be affected by factors other than
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smoking. Further studies using a prospective cohort study
design are needed to identify the mechanisms underlying
the associations between COPD and poverty.

This study had some limitations. First, we included some
patients with asthma because the diagnosis of COPD was
based on pre-bronchodilator PFT results. However, many
epidemiological studies have used only pre-bronchodilator
PFT data (38,39). This was because post-bronchodilator
PFTs are extremely difficult to administer in nationwide
epidemiological studies because of concerns about safety.
Second, it is possible that we underestimated the number of
participants with low incomes because we used private data
to determine monthly income. Third, we did not include
all known risk factors of COPD in the multivariate analysis,
such as genetic factor, occupational exposure, biomass fuels,
because of the retrospective study design. Fourth, because it
was a cross-sectional study, our study did not identify factors
that may influence the association between living below
the poverty line and the prevalence of COPD. Finally, the
percentage of participants with acceptable and reproducible
spirometry results was low. However, technical and personal
errors were minimized by the use of criteria for both the
acceptability and reproducibility of spirometry results (23).

Conclusions

In conclusion, those living below the relative poverty line
have an increased prevalence of COPD, especially older
people with COPD. From the perspective of COPD
disease control, policy makers should consider providing
national economic support for the early detection and
management of COPD in people living below the relative
poverty line.
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