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Abstract

Background: Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity and mortality in
Kentucky, and precise estimates of the prevalence of this disease and its comorbidities are needed. This study
aimed to determine the prevalence of both COPD and its comorbidities and risk differences of COPD comorbidities
across Area Development Districts (ADDs) and gender.

Methods: The demographic characteristics, prevalence of self- reported COPD and its comorbidities were
determined by using data from the 2011 Kentucky Behavioral Risk Factor Survey (KyBRFS). Logistic regression
was used to estimate adjusted odds ratios (ORs) for COPD and comorbidities.

Results: The overall prevalence of age adjusted COPD was 10.09% (95% confidence interval [CI] 9.99, 10.19),
8.85% for men (95% CI 8.76, 8.93), and 10.78% for women (95% CI 10.67, 10.88). Odds ratios for risk of angina
or coronary heart disease (CHD), and arthritis among patients with COPD, by sex and ADDs varied significantly
(pooled overall OR=3.43, 95% CI 2.70-4.34, heterogeneity p=0.0001) and (pooled overall OR=2.16, 95% CI
1.75-2.67, heterogeneity p=0.0001), respectively. ORs for risk of depression (pooled OR=2.61, 95% CI 1.78-
3.70, heterogeneity p=0.028) and hypertension (pooled OR=1.67, 95% CI 1.16-2.42, heterogeneity p=0.006)
only varied significantly in men. Odds ratios for risk of diabetes was not significant across ADDs and gender
(pooled overall OR=2.02, 95% CI 1.61-2.53, heterogeneity p=0.709).

Conclusion: Gender differences account for the discrepancy in the risk of comorbidities in patients with COPD
across Kentucky’s Area Development Districts. This should guide public health officials and physicians to create
gender-based prevention interventions.

Abbreviations: chronic obstructive pulmonary disease, COPD; Area Development Districts, ADDs; Kentucky Behavioral Risk Factor
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Introduction

Chronic obstructive pulmonary disease (COPD) is one
of the most common chronic lower respiratory diseases
(CLRD) and a major cause of morbidity and mortality
throughout the world.! CLRD is and was the third
leading cause of death in the United States in 2011.2
The World Health Organization estimated that COPD
will rank fifth in the global burden of disease by 2020.3
The National Health Interview Survey reported that
emphysema is present in 18 persons per 1000 and
chronic bronchitis in 34 persons per 1000.* In 2012,
the Centers for Disease Control and Prevention (CDC)
reported that the prevalence of COPD in 2011 was 6.5%
and increased with age, from 3.2% among those aged
18-44 years to more than 11.6% among those aged 65
years and older.’ The prevalence of COPD in Kentucky
in that survey was 9.3%.°

Several studies have shown that COPD is associated
with cardiovascular disease, depression, diabetes and
hypertension.®!9 These comorbid diseases have a
major impact on the prognosis and health-related
quality of life of the patients.! 113

Cigarette smoking and older age are the most
consistently established risk factors of COPD.}:14-18
Cigarette smoking can also cause an increased risk
of COPD comorbidities because it is associated with
an abnormal pulmonary and systemic inflammatory
response. Cigarette smoking induces vascular oxidative
stress, endothelial dysfunction and blood coagulation
impairment.'?! Regarding gender differences in
COPD, the CDC reported that the prevalence of COPD
in the United States was stable from 1998 through 2009
and has remained higher in women than in men.??

This study was done to determine the burden of
COPD in Kentucky and to evaluate the link between
COPD and the major comorbidities with regard to age,
sex, cigarette smoking, education level, income and

Area Development Districts (ADDs). Kentucky’s ADDs
consist of 120 counties that share common geographical
and economic development characteristics. These
ADDs comprise a statewide network of multi-county
planning and development organizations working
along multi-jurisdictional lines to advance local, state,
and regional priorities. We used the ADD as an analysis
unit to overcome the insufficient Behavioral Risk Factor
Surveillance System (BRFSS) respondents. The findings
may help public health officials and clinicians to create
effective programs to reduce the frequency and severity
of COPD and its comorbidities.

Using the population-based BRFSS data, we estimated
the prevalence of COPD and its comorbidities. The
difference in the prevalence of both COPD and
its comorbidities and the risk differences of these
comorbidities across ADDs in Kentucky with regards to
age, sex, smoking status, education and income among
those diagnosed with COPD were also estimated.

We hypothesized that there would be variations in
the prevalence of both COPD and its comorbidities and
the risk of these comorbidties based upon gender and
ADDs after adjusting for age, smoking status, education
and income.

Method

The data used in this study was from the 2011 Kentucky
BRFSS. BRFSS is a state-based telephone surveillance
system designed to collect data on individual risk
behaviors, preventive health practices, and health-
related conditions that are related to the leading
causes of death and disability in the United States.
It is supported by funds granted by the CDC and is
conducted in all 50 states across the nation and some
territories. This data was used to estimate the overall
number of persons with COPD in the state among the
estimated 3,344,426 adults living in Kentucky in2011.}
The status of whether the participants have COPD was
determined based on responses to the following BRFSS
question, “(Were you ever told) you have (COPD)
chronic obstructive pulmonary disease, emphysema
or chronic bronchitis?” COPD comorbidities status in
those with self-reported COPD was determined based
on responses to the following questions: “(Were you
ever told) you had angina or coronary heart disease?”,
“(Were you ever told) you have some form of arthritis,
rheumatoid arthritis, gout, lupus, or fibromyalgia?”,
“(Were you ever told) you that you have a depressive
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disorder, including depression, major depression,
dysthymia, or minor depression?”, “(Were you ever
told) you have diabetes?” and “(Were you ever told)
you have high blood pressure?” The sample of interest
was all adult Kentucky residents 18 years and older
(N=10,794), of whom 1372 self-identified as having
COPD.

The outcome variable for this research was self-
reported COPD. The BRFSS had dichotomized COPD
responses into “Yes or No”. Variables included in the
analysis are age, educational level, income, smoking
history, comorbidities and ADD. We categorized the
data into the following variables’ classifications: sex
(male and female), age-group (1844, 45-54, 55-64 and
65+ years), education (less than high school, high
school graduate and some college or college graduate),
annual household income (less than $24,000, $25,000-
$49,000 more than $50,000 and don’t know/not sure/
refused), smoking status (never, former, and current),
cardiovascular disease (CVD) (yes or no), arthritis (yes
or no), high blood pressure (yes or no), diabetes (yes
or no) and 1 of 15 ADDs (Barren River, Big Sandy,
Bluegrass, Buffalo Trace, Cumberland Valley, Fivco,
Gateway, Green River, Kentucky River, Kentuckiana
Regional Planning & Development Agency [KIPDA],
Lake Cumberland, Lincoln Trail, Northern Kentucky,
Pennyrile and Purchase).

Statistical Analysis

Data was analyzed with the Statistical Analysis System
version 9.3 (SAS Inc), WinEpi and Microsoft Excel.
The following statistical analyses were conducted:
First, a table for the descriptive analysis of the data
was produced. Second, the age adjusted prevalence of
self-reported COPD and its comorbidties in Kentucky,
by area development districts were calculated. The
prevalence estimates were calculated using raking
weights provided by the CDC.23 All age-adjustments
were calculated using the 2010 U.S. Census as the
standard. Third, x? analysis was used to determine if
there were differences in prevalence between men and
women and across ADDs. A p-value less than 0.05
was considered statistically significant. Fourth, odds
ratios (OR) of COPD, by sex and ADD were calculated
by using multivariate logistic regression adjusted for
age, educational level, income, and smoking history.
Random effects meta-analysis models were conducted
to calculate pooled prevalence estimates and odds
ratios. Heterogeneity across gender and ADDs using 12

measures were estimated.

Results

A total of 9585 participants from 15 ADDs were included
in the study; of which 6283 (65.5%) were females. Table
1 shows the demographic characteristics and important
risk factors for COPD of all study participants across
districts. The mean age of females and males were 56.6
+16. 4 yearsand 53.7 £16. 4 years, respectively. The rate
of COPD varies considerably among the ADDs. COPD
was more frequent in the Big Sandy and Kentucky River
districts (18.8% and 16.8%)), respectively. Cumberland
Valley and Kentucky River districts have the highest
rate of current smoking, while Purchase and Green
River districts have the lowest rate of current smoking.
Prevalence of cigarette smoking varied widely across
ADDs and between men and women. The level of
education was low in these ADDs (Big Sandy and
Kentucky River districts), which are located in the
eastern part of the state. The highest level of education
was recorded in the Bluegrass ADD. Participants from
the Northen Kentucky ADD have the highest income
rates compared with other districts.

Tables 2 and 3 show the self- reported population
characteristics and potential risk factors for COPD and
its comorbidities of all participants recruited into the
study withregard to sexand ADD. The overall prevalence
of age adjusted self- reported COPD was 10.09% (95%
confidence interval [CI] 9.99, 10.19), 8.85% for men
(95% CI 8.76, 8.93), and 10.78% for women (95% CI
10.67, 10.88). Across all ADDs, self reported COPD
was more common among females than males except in
the Gateway area where the age adjusted prevalence in
males was 12.63% (95% CI 12.75, 12.88) and 10.79%
(95% CI 10.68, 10.89) in females. In regards to age-
adjusted self reported comorbidities prevalence, they
were most frequent in the Big Sandy district (arthritis
14.87% (95% CI 14.72, 15.01), hypertension 12.00%
(95% CI 11.88, 12.12), depression 9.76% (95% CI
9.66, 9.85), diabetes 6.09% (95% CI 6.02, 6.15),
angina 4.00% (95% CI 4.96, 4.04). Figure 1 shows the
geographic distribution of age-adjusted self reported
COPD prevalence and other comorbidities by ADD.

Out of 5 age-adjusted self reported comorbidities,
as shown in Figure 1, the most common were arthritis
6.49% (95% CI 6.42, 6.55), and hypertension 6.06%
(95% CI 5.99, 6.12), followed by depression 4.32%
(95% CI 4.27, 4.36), and diabetes 2.41%. (95% CI
2.38, 2.42). The prevalence of arthritis and depression
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Table 1. Overall Population Demographics and Risk Factors for
COPD of All Study Participants in Kentucky Area Development

Districts (ADDs) (N=9585)

Area Development COPD Gender

Districts (ADDs)(n)

Age (Years)

# \Women
(%) # # # # # #
(%) () () () (%) (%)

Smoking Status

# # #
(%) (%) (%)

Education Income (Thousands)

Men 18-4445-5455-64 =265 Current Former Never < High High College <$24 $25-$49 =350 Don't

school school # # # #
#(%) #(%) (P) (P) () (%)

know
# (%)

Barren River 66 357 176 142 102 115 174 116 163 254 75 182 276 121 89 148 175
(533) (12.3) (66.9) (33.1) (26.6) (19.1) (21.5) (32.6) (21.7) (30.5) (47.6) (14.0) (34.1) (51.7) (22.7) (16.7) (27.7) (32.8)
Big Sandy 101 354 189 171 101 149 122 134 144 265 114 187 242 177 106 125 135
(543) (18.6) (65.2) (34.8) (31.4) (18.6) (27.4) (22.4) (24.6) (26.5) (48.8) (20.9) (34.4) (44.5) (32.6) (19.5) (23.0) (24.8)
Bluegrass 73 507 319 279 146 193 208 169 223 434 86 231 509 163 162 281 220
(826) (8.8) (61.4) (38.6) (33.7) (17.6) (23.6) (25.1) (20.4) (27.0) (52.5) (10.4) (27.9) (61.6) (19.7) (19.6) (34.0) (26.6)
Buffalo Trace 56 310 158 93 81 124 170 93 138 237 64 198 206 114 85 112 157
(468) (11.9) (66.2) (33.8) (19.8) (17.0) (26.5) (36.2) (19.8) (29.4) (50.6) (13.6) (42.3) (44.0) (24.3) (18.1) (23.9) (33.5)
Cumberland 74 336 176 169 102 119 122 148 140 224 97 183 232 156 96 118 142
Valley (512) (14.4) (65.7) (34.3) (33.0) (19.9) (23.2) (23.8) (28.9) (27.3) (43.7) (18.9) (35.7) (45.3) (30.4) (18.7) (23.0) (27.7)
Fivco 73 340 177 128 94 136 159 112 167 238 67 195 256 138 99 129 151
(517) (14.1) (65.8) (34.2) (24.7) (18.1) (26.3) (30.7) (21.6) (32.3) (46.6) (12.7) (37.7) (49.2) (26.6) (19.5) (24.9) (29.2)
Gateway 73 350 175 134 Ol 147 153 140 151 234 Ol 190 244 161 98 131 135
(525) (14.1) (66.6) (33.3) (25.5) (17.3) (28.0) (29.1) (26.6) (28.7) (44.5) (17.3) (36.1) (46.4) (30.6) (18.6) (24.9) (25.7)
Green River 49 377 190 105 97 157 208 105 181 281 62 228 277 112 110 168 177
(567) (8.6) (66.7) (33.3) (18.5) (17.1) (27.5) (36.6) (18.5) (31.9) (49.5) (10.9) (40.2) (48.8) (19.7) (19.4) (29.6) (31.2)
KIPDA 213 1302 631 440 365 492 636 475 514 944 0254 638 1041 554 404 410 565
(1933) (11.0) (67.3) (32.7) (22.7) (18.8) (25.4) (32.9) (24.5) (26.5) (48.8) (13.4) (32.8) (54) (28.6) (20.9) (21.2) (29.2)
Kentucky 87 339 167 155 08 125 128 143 126 237 118 164 224 191 76 121 118
River (506) (17.1) (67.0) (33.0) (36.6) (19.3) (24.7) (25.3) (28.2) (24.9) (46.8) (23.3) (32.4) (44.2) (37.7) (15.0) (23.9) (23.3)
Lake Cumberland 62 301 173 115 101 104 154 121 137 216 81 184 209 158 80 102 134
(474) (13.0) (63.5) (36.5) (24.2) (21.3) (21.9) (32.4) (25.5) (28.9) (45.5) (17.0) (38.8) (44.0) (33.3) (16.8) (21.5) (28.2)
Lincoln Trail 63 384 202 161 134 127 164 134 171 134 72 234 280 116 111 179 180
(586) (10.7) (65.5) (34.5) (27.4) (22.8) (21.6) (27.9) (22.8) (29.1) (22.8) (12.2) (39.9) (47.7) (19.8) (18.9) (30.5) (30.2)
Northern 50 364 216 149 109 139 183 109 166 305 56 204 320 Ol 91 202 196
Kentucky (580)  (8.6) (62.8) (37.2) (25.6) (18.7) (23.9) (31.5) (18.7) (28.6) (52.5) (9.6) (35.1) (55.1) (15.6) (15.6) (34.8) (33.7)
Pennyrile 50 335 163 115 88 114 181 107 143 248 62 186 250 110 98 132 158
(498) (10.0) (67.2) (32.8) (23.0) (17.6) (22.8) (36.5) (21.4) (28.7) (49.8) (12.4) (37.3) (50.2) (22.0) (19.6) (26.5) (31.7)
Purchase 53 327 190 93 95 119 210 77 145 295 43 191 283 103 107 134 164
(517) (10.2) (63.2) (36.8) (19.7) (18.3) (23.0) (40.6) (14.9) (28.0) (57.0) (8.3) (36.9) (54.7) (19.9) (20.7) (27.6) (31.7)

were more common among women (for arthritis
=7.22% [95% C1 7.14, 7.29], and for depression 5.08%
[95% CI 5.03, 5.24]) than among men (for arthritis
=5.19% [95% CI 5.13, 5.24], and for depression
2.97% [95% CI 2.49, 3.00]). In addition, differences
in the prevalence of arthritis varied widely across
gender (p=0.009). However, prevalence of arthritis
showed borderline significant differences across
ADDs (p=0.05). Table 4 and Figures 2-6 show ORs of
COPD, by sex and site, associated with angina, arthritis,
depression, diabetes and hypertension (in those with
self-reported COPD only). Data was adjusted for age,
level of education, income, and smoking status (current,
former, never). Pooled ORs for these disorders among
COPD individuals, compared to non-COPD individuals,

revealed that people with COPD have a greater risk of
angina, arthritis, depression, diabetes and hypertension
than people without COPD (ORs for women=5.01
[95% CI 3.68-8.81], 2.58 [95% CI 1.99-3.35], 2.41
[95% CI 1.88-3.06] 2.08 [95% CI 1.59-2.71] and 1.96
[95% CI 1.32-2.17], and ORs for men =1.98 [95% CI
1.37-2.86], 1.51 [95% CI 1.04-2.16], 2.61 [95% CI
1.78-3.79], 1.89 [95% CI 1.24-2.87] and 1.68 [95%
CI 1.16-2.42] respectively). There was significant
heterogeneity among men in OR estimates for arthritis
(p=0.03), depression (p=0.028) and hypertension
(p=0.006) across the ADDs. Figures 2 and 3 show the
tests for heterogeneity in the ORs between ADDs and
sexes were statistically significant in angina (p=0.0001)
and arthritis (p=0.0001). However, Figures 4, 5, and 6
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Table 2. Overall Population Demographics and Risk Factors for
COPD of All Study Participants in Kentucky Area Development

Districts (ADDs) by Gender (N=9585)

COPD Age (Years) Smoking Status Education Income (Thousands)
WOMEN (n=6283) # 18-4445-5455-64 265 Current Former Never < High High College <$24 $25-$49 >$50 Don't
Area Development (%) # # # # # # # school school # # # # know
Districts (ADDs)(n) (%) () (%) (B) (%) (%) (%) #(%) #(%) (%) (%) (%) #(%)
Barren River (357) 46 85 74 77T 122 82 8 186 48 124 185 83 59 85 126
(12.8) (23.8) (20.6) (21.2) (34.1) (22.9) (24.9) (52.1) (13.4) (34.7) (52.1) (24.1) (16.5) (23.8) (35.2)
Big Sandy (354) 67 109 63 97 85 83 76 195 71 114 169 115 60 82 97
(18.9) (30.9) (17.8) (27.4) (24.0) (23.8) (21.9) (55.0) (20.0) (32.2) (47.7) (32.4) (16.9) (23.1) (27.4)
Bluegrass (507) 49 156 91 121 139 80 132 295 49 142 316 100 101 166 140
(9.6) (30.7) (17.9) (23.8) (27.4) (15.7) (26.0) (58.1) (9.6) (28.0) (62.3) (19.7) (19.9) (32.7) (27.6)
Buffalo Trace (310) 43 56 49 83 122 55 79 176 43 128 139 82 54 63 111
(13.8) (18.0) (15.8) (26.7) (39.3) (17.7) (25.4) (56.7) (13.8) (41.2) (44.8) (26.4) (17.4) (20.3) (35.8)
Cumberland Valley(336) 52 106 67 79 8 102 75 159 64 110 162 104 61 67 104
(15.4) (31.4) (19.0) (23.5) (25.8) (306) (22.3) (47.3) (19.0) (32.7) (48.2) (30.9) (18.1) (19.9 (30.9)
Fivco (340) 51 79 57 93 110 70 8 18 34 130 176 103 53 80 104
(14.7) (23.2) (16.0) (27.3) (32.3) (20.5) (25.0) (54.4) (10.0) (38.2) (51.7) (30.0) (15.5) (23.5) (30.5)
Gateway (350) 47 83 57 100 110 90 88 172 58 134 158 115 59 81 95
(13.4) (23.7) (16.2) (31.4) (31.4) (25.7) (25.1) (49.1) (16.5) (38.2) (45.1) (32.8) (16.8) (23 1) (27.1)
Green River (377) 34 57 68 99 153 58 106 213 39 154 184 86 74 124
(9.0) (15.1) (18.0) (26.2) (40.5) (15.3) (28.1) (56.5) (10.3) (40.8) (48.9) (22.8) (19.6) (24 6) (32.9)
KIPDA (1302) 160 278 224 328 472 296 329 677 183 405 714 404 252 251 395
(12.2) (21.3) (17.2) (25.1) (36.2) (22.7) (25.2) (52.0) (14.0) (31.1) (54.8) (30.7) (19.1) (19.2) (30.3)
Kentucky River (339) 62 101 63 91 8 103 65 171 8 105 150 145 49 79 66
(18.2) (29.7) (18.5) (26.8) (24.7) (30.3) (19.1) (50.4) (24.7) (30.9) (44.2) (42.7) (14.4) (23.0) (19.4)
Lake Cumberland (301) 39 72 67 63 99 64 72 165 51 115 165 107 43 52 99
(12.9) (23.9) (22 2) (20.9) (32.8) (21.2) (23.9) (54.8) (16.9) (38.2) (54.8) (35.5) (14.2) (17.2) (32.8)
Lincoln Trail (384) 46 93 8 117 83 105 196 51 161 172 87 64 100 133
(11.9) (24.6) (23 4) (21.8) (30.4) (21.6) (27.2) (51.0) (13.2) (41.9) (44.7) (22.6) (16.6) (26.0) (34.6)
Northern Kentucky(364) 32 92 65 86 122 58 91 215 34 139 191 58 52 115 139
(8.1) (25.0) (17.8) (23.6) (33.5) (15.9) (25.0) (59.0) (9.3) (38.1) (52.4) (15.9) (14.2) (31.5) (38.1)
Pennyrile (335) 39 74 59 69 133 71 8 179 44 124 167 84 56 81 114
(11.6) (22.0) (17.6) (20.6) (39.7) (21.1) (25.3) 53.4) (13.1) (37.0) (49.8) (25.0) (16.7) (24.1) (34.0)
Purchase (327) 34 54 54 72 147 45 69 213 124 31 173 76 62 72 117
(10.4) (16.5) (16.5) (22.0) (44.9) (13.7) (21.5) (65.1) (37.9) (9.1) (52.9) (23.2) (18.9) (22.0) (35.7)
MEN (n=3302)
Area Development
Districts (ADDs)(n)
Barren River (176) 20 57 28 39 52 34 74 68 27 58 91 34 30 63 49
(11.3) (32.3) (16.2) (22 1) (29 S5) (19 3) (42.0) (38.6) (15.3) (32.9) (51.7) (19.3) (17.0) (35.8) (27 8)
Big Sandy (189) 34 62 38 65 71 43 73 73 62 46 343
(17.9) (32.8) (20.1) (27 5) (19 5) (26 9) (36.9) (37.0) (22.7) (38.6) (38.6) (32.8) (24.3) (22.7) (20 1)
Bluegrass (319) 24 123 55 72 69 89 91 139 37 89 193 63 61 115 80
(7.5) (38.5) (17.2) (22.5) (22.6) (27.9) (28.5) (43.5) (11.6) (27.9) (60.5) (19.7) (19.2) (36.0) (25.0)
Buffalo Trace (158) 13 37 32 41 48 38 59 61 21 70 67 32 31 46 49
(8.2) (23.4) (20.2) (25.9) (30.3) (24.0) (37.3) (38.6) (13.2) (44.3) (42.4) (20.1) (19.6) (39.0) (31.0)
Cumberland Valley(176) 22 63 38 40 35 46 65 65 33 73 70 52 35 51 38
(12.5) (35.8) (21.5) (22.7) (19.8)) (26.1) (36.9) (36.9) (18.7) (41.7) (39.7) (29.5) (19.8) (28.9) (21.5)
Fivco (177) 23 49 53 32 65 80 35 46 49 47
(12.9) (27.6) (20 3) (24 2) (27 0) (23 7) (46 3) (29.0) (18.0) (36.7) (45.2) (19.7) (25.9) (27.6) (27.6)
Gateway (175) 26 51 34 43 63 63 33 56 86 46 39 50 40
(14.8) (29.1) (19.4) (24.5) (26 8) (28 5) (36.0) (35.4) (18.8)(32.0) (49.1) (26.2) (22.2) (28.5) (22.8)
Green River (190) 15 48 29 58 55 47 75 68 23 74 93 26 36 75 53
(7.8) (25.2) (15.2) (30.5) (28.9) (24.7) (39.4) (35.7) (12.1) (38.9) (48.9) (13.6) (18.9) (39.4) (27.8)
KIPDA (631) 53 162 141 164 164 179 185 267 1 233 327 150 152 159 170
(8.4) (25.6) (22.3) (25.9) (25.9) (28.3) (29.3) (42.3) (11.2) (36.9) (51.8) (23.7) (24.0) (25.2) (26.9)
Kentucky River (167) 25 54 35 34 44 40 61 66 34 59 74 46 27 55 39
(14.9) (32.3) (20.9) (20.3) (26.3) (23.9) (36.5) (39.5) (20.3) (35.3) (44.3) (27.5) (16.1) (32.9) (23.3)
Lake Cumberland (173) 23 43 51 37 50 35
(13.2) (24.8) (19 )] (23 7) (31 7) (32 9) (37 4) (294) (17 3) (39 8) (42 7) (28.9) (21.3) (28.9) (20.2)
Lincoln Trail (202) 17 68 45 47 85 21 73 108 39 47 79 47
(8.4) (33.6) (21.7) (21 2) (2321) (25 2) (32 0) (42.0) (10.4) (36.1) (53.4) (14.3) (23.2) (39.1) (23.1)
Northern Kentucky(216) 18 58 44 53 61 51 75 91 22 65 129 33 39 87 57
(8.3) (26.8) (20.3) (24.5) (28.2) (23.6) (34.7) (41.6) (10.1) (30.0) (59.7) (15.2) (10.8) (40.2) (26.3)
Pennyrile (163) 11 41 29 45 48 36 58 69 18 62 83 26 42 51 44
(6.7) (25.0) (17.6) (27.6) (29.4) (22.0) (35.5) (42.0) (11.0) (38.0) (50.9) (15.9) (25.7) (31.2) (26.9)
Purchase (190) 19 39 41 47 63 32 76 82 13 67 110 27 45 71 47
(10.0) (20.5) (21.5) (24.7) (33.1) (16.7) (40.0) (43.1) (6.8) (35.2) (57.8) (14.2) (23.6) (37.1) (24.6)
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Table 3. Common Comorbid Conditions Among Those Reporting
a Diagnosis of Chronic Obstructive Pulmonary Disease in
Kentucky in 2011, by Area Development District and Gender,
2011 (N=1143)

WOMEN (n=800) Angina or CHD Arthritis Depression Diabetes Hypertension
Kentucky Area Development # (%) # (%) # (%) # (%)
Districts (ADDs)

Barren River (n=46) 6 (13.04) 26(56.52) 21(45.65) 3 (28.26) 27 (58.70)
Big Sandy (n=67) 23 (34.33) 54 (80.60) 38 (56.72) 21 (31.34) 44 (65.67)
Bluegrass (n=49) 14 (28.57) 36 (73.47) 10 (41.67) 4 (48.98) 30 (61.22)
Buffalo Trace (n=43) 6 (13.95) 5 (58.14) 16 (37.21) 15 (34.88) 26 (60.47)
Cumberland Valley (n=52) 3 (25.00) 30 (57.69) 20 (38.46) 13 (25.00)) 30 (57.69)
Fivco (n=50) 0 (20.00) (72.00) 23 (46.00) 13(26.00) 0 (60.00)
Gateway (n=47) 9(19.15) 4 (72.34) 18 (38.30) 18 (38.30) 4 (72.34)
Green River (n=34) 0 (29.41) (61.76) 14 (41.18) 10 (29.41) 27 (79.41)
KIPDA (n=160) 31 (19.38) 121 (75.63) 71 (44.38) 53 (33.13) 1 (72.50)
Kentucky River (n=62) 15 (24.19) 45 (72.58) 28 (45.16) 12 (19.35) 36 (58.06)
Lake Cumberland (n=39) 7 (17.95) 6 (66.67) 19 (48.72) 12(30.77) 25 (64.10)
Lincoln Trail (n=46) 12 (26.09) 29(63.04) 20(43.48) 12 (26.09) 24 (52.17)
Northern Kentucky (n=33) 6(18.75) 1 (65.63) 13 (40.63) 6 (18.75) 15 (46.88)
Pennyrile (n=39) 4 (10.26) 8 (71.79) 11 (28.21) 5(12.82) 24 (61.54)
Purchase (n=34) 4(11.76) 5 (73.53) 15 (44.12) 7 (20.59) 23 (67.65)

MEN (n=343)

Kentucky Area Development

Districts (ADDs)

Barren River (n=20) 4 (21.00) 12 (60.00) 6 (30.00) 4 (21.00) 14 (70.00)
Big Sandy (n=34) 5(14.71) 27 (79.41) 15 (44.12) 13 (38.24) 22 (64.71)
Bluegrass (n= 24) 3 (12.50) 12 (50.00) 10 (41.67) 4 (16.67) 19 (79.17)
Buffalo Trace (n= 13) 2 (15.39) 7 (53.85) 3 (23.08) 4 (30.77) 6 (46.15)
Cumberland Valley (n=22) 6 (27.27) 6 (72.73) 8 (36.36) 6 (27.27) 20 (90.91)
Fivco (n=23) 6 (26.09) 4 (60.87) 6 (26.09) 6 (26.09) 4 (60.87)
Gateway (n=26) 4 (15.38) 7 (65.39) 7 (26.92) 8 (30.77) 19 (73.08)
Green River (n=15) 5(33.33) 1 (66.67) 4 (26.67) 4 (26.67) 2 (80.00)
KIPDA (n=53) 12 (22.64) 7 (50.94) 15 (28.30) 17 (32.08) 39 (73.58)
Kentucky River (n=25) 7 (28.00) 22 (88.00) 11 (44.00) 11 (44.00) 16 (64.00)
Lake Cumberland (n=23) 5(21.74) 15 (65.22) 6 (26.09) 5 (21.74) 13 (56.52)
Lincoln Trail (n=17) 4 (23.53) 8 (47.06) 5(29.41) 2 (11.76) 10 (58.82)
Northern Kentucky (n=18) 5 (27.78) 11 (61.11) 11 (61.11) 7 (38.89) 12 (66.67)
Pennyrile (n=11) 3 (27.27) 11 (90.91) 4 (36.36) 4 (36.36) 8 (72.793)
Purchase (n=19) 4 (21.00) 11(57.89) 8 (42.11) 4 (21.00) 13 (68.42)
show that the tests for heterog.en.eity be.tw§en ADDs Discussion
and between sexes were not statistically significant and
the overall pooled OR estimate for depression, diabetes Thepurpose of ourstudy wasto determine the prevalence
and hypertension were 2.46 (95% CI 2.00-3.02) and of COPD, prevalence and risk of its comorbidities,
1.68 (95% CI 1.37-2.07), respectively. and to investigate the pattern of their variation across

ADDs and genders. In this population-based study, we
observed that there was variation in the age-adjusted
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Table 4. Multivariate Adjusted Odds Ratios for Self-Reported
Diagnosis of Common Comorbid Conditions Among Those
Reporting a Diagnosis of Chronic Obstructive Pulmonary

Disease in Kentucky in 2011

Arthritis

Yes
OR

Angina or CHD

No
(REF) OR

No
(REF)

Yes

CI CI

No

(REF)

Depression

Diabetes Hypertension

No Yes
(REF)  OR CI

No
(=3)

Yes
CI

Yes

OR CI (0)33

Barren River 1.00 6.06(1.44-25.47) 1.00 1.08 (0.46-2.49) 1.00 3.79(1.41-10.18) 1.00 1.45(0.47-4.43) 1.00 127 (0.48-3.32)
Big Sandy 1.00 11.15 (4.13-30.06) 1.00 3.81 (1.35-10.67) 1.00  3.02 (1.32-6.89) 1.00 5.02(1.72-14.61) 1.00  1.27 (0.57-2.81)
Bluegrass 1.00 8.89(2.33-33.79) 1.00 699 (2.55-19.17) 1.00  3.78 (1.54-9.27) 1.00  1.21(0.47-3.04) 1.00  2.71(1.02-7.19)
Buffalo Trace 1.00 2.95(0.83-10.42) 1.00  3.21(1.23-832) 1.00  2.65(0.95-7.39) 1.00 2.64(0.94-7.39) 1.00  0.75 (0.29-1.92)
Cumberland Valley 1.00 999 (2.88-34.67) 1.00 091 (0.34-2.34) 1.00  191(0.81-452) 1.00 2.71(0.87-8.33) 1.00 1.4 (0.56-3.67)
Fivco 1.00 4.79(1.75-13.08) 1.00  3.13(1.02-9.55) 1.00  1.71 (0.67-4.31) 1.00 2.66(1.07-6.59) 1.00 2.51 (1.01-6.19)
Gateway 1.00  238(0.79-7.13) 1.00 244 (0.94-632) 1.00 297 (1.25-7.04) 1.00 2.09 (0.95-4.63) 1.00  3.19 (1.11-9.17)
Green River 1.00 4.66(1.71-12.67) 1.00  2.34(0.75-7.29) 1.00  2.12(0.83-5.38) 1.00 1.92(0.61-6.06) 1.00 7.46 (1.87-29.77)
KIPDA 1.00  3.79(1.46:9.82) 1.00 541 (2.17-13.43) 1.00  2.09 (0.94-4.66) 1.00 1.39(0.61-3.06) 1.00  2.11 (1.03-4.34)
Kentucky River 1.00 14.52 (4.96-42.46) 1.00  1.67 (0.78-3.56) 1.00 242 (0.83-7.07) 1.00 221 (0.71-6.87) 1.00  1.82(0.62-5.39)
Lake Cumberland 1.00 2.54 (0.59-10.81) 1.00  3.02(1.02-893) 1.00 294 (0.99-8.74) 1.00 3.47 (1.17-10.25) 1.00  2.84 (0.81-9.95)
Lincoln Trail 1.00 6.82(2.1221.94) 1.00  1.54 (0.65-3.63) 1.00  2.17 (0.98-4.78) 1.00 1.87 (0.72-4.88) 1.00  1.02 (0.45-2.31)
Northern Kentucky 1.00 3.45 (0.45-26.52) 1.00 10.31 (2.41-44.23) 1.00 6.43(1.9321.39) 1.00 1.71(0.48599) 1.00  2.31(0.63-8.32)
Pennyrile 1.00 255(0.76-8.61) 1.00 4.41(1.24-15.65) 1.00 127 (0.51-3.21) 1.00 0.86(0.28-2.62) 1.00  0.76 (0.33-1.78)
Purchase 1.00  0.66(0.11-4.23) 1.00 5.32(0.9529.58) 1.00  0.74 (0.19-2.81) 1.00 6.68(1.41-31.58) 1.00 3.03 (0.88-10.41)

MALE

Barren River 1.00 3.52(0.77-16.11) 1.00 4.92(1.37-17.54) 1.00  2.31(039-13.61) 1.00 3.21(0.71-14.36) 1.00 4.48 (0.96-20.98
Big Sandy 1.00 109 (0.27-4.33) 1.00 1.7 (0.45-354) 1.00  1.79 (0.68-4.72) 1.00 1.69 (0.57-5.08) 1.00  0.64 (0.21-2.01)
Bluegrass 1.00 1.21(0.255.74) 1.00  1.09(0.32-3.12) 1.00  1.82(051-6.62) 1.00  1.31(0.22-7.41) 1.00 2.61(0.65-10.56)
Buffalo Trace 1.00  0.74 (0.08-6.61) 1.00  0.72(0.12-4.43) 1.00 4.71(0.91-24.14) 1.00 0.87(0.11-6.99) 1.00  1.13(0.22-5.89)
Cumberland Valley 1.00  0.35(0.06-2.01) 1.00  1.38(0.28-6.72) 1.00 2.56(0.59-11.11) 1.00 4.21 (0.65-27.12) 1.00 10.81 (1.48-78.47)
Fivco 1.00 2.76(0.76-10.04) 1.00  0.59(0.19-1.88) 1.00 147 (0.37-5.81) 1.00  0.85(0.23-3.15) 1.00  0.83 (0.27-2.59)
Gateway 1.00  0.72(0.19-2.68) 1.00  2.45(0.83-721) 1.00 191 (0.51-7.08) 1.00  1.09 (0.25-4.69) 1.00  1.66 (0.49-5.65)
Green River 1.00 5.77(1.22-27.36) 1.00  2.67(0.47-15.16) 1.00 8.16(1.83-36.29) 1.00 3.75(0.43-34.59) 1.00 12.29 (2.34-64.33)
KIPDA 1.00 278 (1.26-6.16) 1.00  0.71(0.15-325) 1.00 6,51 (1.68-25.11) 1.00 0.93(0.25-3.44) 1.00 1.37 (0.34-5.52)
Kentucky River 1.00 2.61(0.48-14.31) 1.00 9.45 (1.34-66.29) 1.00 4.65(1.06-20.28) 1.00 13.99(2.91-67.38) 1.00 3.31 (0.61-18.05)
Lake Cumberland 1.00  1.46(0.38-5.61) 1.00  222(0.51-9.63) 1.00  1.34(0.31-5.89) 1.00 2.36(0.39-14.34) 1.00  1.22(0.37-3.96)
Lincoln Trail 1.00 3.62(0.74-17.69) 1.00  0.56 (0.13-2.13) 1.00  1.23(0.19-7.91) 1.00 0.86 (0.12-6.15) 1.00  0.73 (0.22-2.38)
Northern Kentucky 1.00 224 (0.54-9.37) 1.00  3.87(0.62-24.11) 1.00  0.22(0.03-1.41) 1.00 5.94(1.06-33.31) 1.00 2.73 (0.41-18.59)
Pennyrile 1.00 3.54(0.32-38.68) 1.00 e a 1.00 0.63(0.02-15.03) 1.00 4.43(0.31-62.53) 1.00 1.81(0.18-17.38)
Purchase 1.00 3.03(0.41-22.53) 1.00  1.31(0.33-5.14) 1.00 33.62 (6.81-168.88) 1.00 0.71(0.11-4.82) 1.00  2.18(0.49-9.76)

All models were adjusted for age, level of education, income and smoking status (current, former, never).
& The Pennyrile district was excluded from the model in the risk of arthritis for men because of its small sample size.

prevalence of both self-reported cases of COPD and its
self-reported comorbid conditions between men and
women across ADDs. Furthermore, after age, level of
education, income, and smoking status adjustment,
adults with COPD were more likely to report angina,
arthritis, depression, diabetes and  hypertension
compared to adults without COPD. The study also
reported that there were substantial differences in the
risk of these comorbidties in adults with COPD across
gender and ADDs.

Our study shows a higher prevalence of COPD among

women versus men.?* These findings are consistent
with previous results. Several studies suggest that
the trends in COPD prevelance across gender have
changed dramatically over the last two decades.??2>26
For instance, a study based on clinical diagnosis of
COPD conducted from 1980 to 1996 showed that the
prevalence of COPD among women had increased
while the prevalence among men remained stable.?®
Moreover, the National Health Interview Survey Data
from 1998 through 2009 reported that the prevalence
of COPD among women aged 18-74 years was

For personal use only. Permission required for all other uses.

journal.copdfoundation.org | JCOPDF © 2015

Volume 2 * Number 4 « 2015




303 Prevalence and Comorbidities of COPD

Figure 1.
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a. Prevalence of Self reported Chronic Obstructive Pulmonary Disease in Kentucky in 2011, by Area Development District
and gender, 2011

b. Prevalence of Self reported Cormorbidities of Chronic Obstructive Pulmonary Disease in Kentucky in 2011, by Area
Development District and gender, 2011
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Figure 2.
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g Fivco — |—|—| 479 1.75 13.08
E Gateway -| }-—u—| 238 0.79 7.13
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% KIPDA - }—I*—l 3.79 1.48 9.82
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Heterogeneity between groups: p <0.0001 Overall (1=35.2%, p=0.031)

Odds ratios for risk of angina or CHD among patients with COPD, by sex and Area Development District (ADD). All models
were adjusted for age, level of education, income and smoking status (current, former, never). Overall OR= 3.43,

95% CI 2.70-4.34, p=0.0001.

a. Odds ratios for risk of angina or CHD among women with COPD.

b. Odds ratios for risk of angina or CHD among men with COPD.
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Figure 3.

Women
OR LCL  uUCL
Barren River —i—| 1.08 0.46 2.49
Big Sandyr | I — 3.81 1.35 10.67
Bluegrass - —a— 8.99 255 19.17
" Buffalo Trace —a— 3.21 1.23 8.32
2 Cumberland Valley - R 0.91 034 234
g Fivco [ - 3.13 1.02 955
E Gateway - —— 2.44 0.94 6.32
% Green River - EE - 234 075 7.20
g KIPDA -| | 5.41 217 1343
?\3 Kentucky River - H—-— 167 0.78 3.56
i Lake Cumberland - —a— 3.02 1.02 8.93
s Lincoln Trail " 154 085 383
é Northern Kentucky | s 10.31 241 4423
Pennyrile - f—a— 4.41 1.24 15.65
Purchase - —a— 532 095 2058
Overall ratio — gl 258 1.99 335
Subtotal (IF=40-6%, p=0-052) - : . -
0.01 0.1 1 10 100
Men
OR LCL ucL
Barren River - —a— 492 1.37 17.54
Big Sandy - . 1.27 045 354
Bluegrass - —a— 1.09 0.32 3.12
g Buffalo Trace | e 0.72 0.12 4.43
“(2, Cumberland Valley - - 1.38 0.28 6.72
2 Fivco - —a— 0.59 0.19 1.88
g Gateway | —a— 245 0.83 7.21
% Green River - f——a— 267 0.47 15.18
g KIPDA - ——— 0.71 0.15 3.25
§ Kentucky River | | - B 945 1.34 66.20
= Lake Cumberland — ——s— 222 051 963
é Lincoln Trail — | = { 056 0.13 2.31
@
4 Northern Kentucky - [ SR - S 387 082 24.11
Purchase — —a— 1.31 0.33 5.14
Overall ratio - - 1.51 1.04 2.18
Subtotal (F=17.7%, p=0-030) | : : :
0.01 0.1 1 10 100
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Odds ratios for risk of arthritis among patients with COPD, by sex and Area Development District (ADD). All models were
adjusted for age, level of education, income and smoking status (current, former, never). The Pennyrile district was excluded
from the model for men because its a small sample size. Overall OR=2.16, 95% CI 1.75- 2.67, p=0.019.
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Figure 4.
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Odds ratios for risk of depression among patients with COPD, by sex and Area Development District (ADD). All models were
adjusted for age, level of education, income and smoking status (current, former, never). Overall OR= 2.46,
95% CI 2.00- 3.02, p=0.707.
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Figure 5.
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Odds ratios for risk of diabetes among patients with COPD, by sex and Area Development District (ADD). All models were
adjusted for age, level of education, income and smoking status (current, former, never). Overall OR= 2.02,
95% CI 1.61-2.53, p=0.709.
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Figure 6.
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Odds ratios for risk of hypertension among patients with COPD, by sex and Area Development District (ADD). All models
were adjusted for age, level of education, income and smoking status (current, former, never). Overall OR= 1.68,
95% CI 1.37 — 2.07, p=0.959.
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significantly greater than among men.?? The pattern
for the prevalence of COPD among different sexes with
controlling for smoking is still a controversial topic.2”-3°

The significant differences in the prevalence estimates
of COPD among ADDs are more likely to be affected by
prevalence of COPD risk factors (p<0.0001). Previous
studies have also suggested that differences in the
prevalence estimates of COPD may be influenced by
prevalence of its risk factors.!®31733 Cigarette smoking
and other risk factors have a major impact on the
variation of COPD across ADD.3* Geographically, the
prevalence of COPD and other chronic conditions were
more prominent in the eastern part of Kentucky. In
our study, we found that prevalence rates were higher
in the Big Sandy and Kentucky River districts. These
districts are located in eastern Kentucky which has a
long history of tobacco use, coal mine history and other
risk factors,10-32,35-37

While susceptibility, clinical presentation, diagnosis,
and treatment of COPD across gender have been
assessed in current literature,38_41 data remains limited
when it comes to the gender difference in the risk of
COPD comorbidities. Although the ORs are adjusted
for common risk factors such as age, sex, level of
education, income, and smoking status (current, former,
never), these OR estimates tended to be greater than
1, indicating that comorbidities were more common
in persons who had COPD than in those who did not.
Therefore, our study confirms a strong relationship
between COPD and angina, CHD, arthritis, depression,
diabetes and hypertension.®*>** 1t also suggests
that the prevalence of arthritis and depression were
more common among women than among men, while
cardiovascular comorbidity and diabetes mellitus were
more prevalent in men. The same observation has
been reported by others*?*3 which lends support to
the concept that women may be more susceptible to
arthritis and depression then men.***” Di Marco et
al reported that the high prevalence of depression in
women is more likely due to exposure to poor quality of
life caused by severe symptoms. 048

The variation of these ORs across the ADD and sex
after controlling for age, level of education, income
and smoking status indicates that there are other
determinants of the risk of comorbid diseases among
both males and females. It has been reported that
systemic inflammation and its mediators may play a
major role in the mechanism of these comorbidities*?>°
and genetic influence is also important to consider in

the variation of the risk of these comorbid diseases
across gender. However, the main mechanisms are still
unknown. The ORs for risk of depression, diabetes and
hypertension were not significant across ADDs nor for
either women or men. One explanation of this result is
the low number of partcipants with COPD who have
these comorbid diseases or the participants may have a
mild form of COPD.

COPD comorbidties have a negative impact on
patient survival rate, financial burden of COPD, and
risk of hospitalizations.®°!™>3  Although ADDs are
heterogenous in burden of risk factors for COPD
comorbidities, the findings of our study provide a
reasonable approach for the evaluation of prevalence
and risk differences of COPD comorbidities across
ADDs. These significant differences in the state burden
of COPD comorbidities and its risk across ADDs and
between men and women draw attention to the need
for public health officials and physicians to explore the
knowledge of COPD comorbidites. They also need to
do detailed, gender-specific analyses and intervention
prior to the implementmentation of any population-
based health services to improve the prognosis and
health-related quality of life of individuals with COPD.

To our knowledge, this is the first study to use the
population-based KyBRFS data in Kentucky to measure
the types of chronic diseases associated with COPD
and to investigate its risk variation across ADD by sex.
The BRFSS is a unique population-based nationwide
surveillance tool. In Kentucky, the surveillance, initiated
in 1985, is a collaborative effort of the Kentucky
Department for Public Health and the CDC. It is an
annual statewide telephone survey of randomly-selected
adult Kentuckains to collect data on lifestyle risk factors
contributing to the leading causes of death and chronic
diseases.>* We used age-standardized prevalence of
both COPD and its comorbidities to overcome the
effects of age differences on them since age itself is an
important risk factor for this disease.

There are several limitations to our study. First, our
analysis lackslaboratory testingto confirm the diagnosis
of COPD. The diagnosis of COPD and its comorbidities
are dependent on self reporting by respondents to
KyBRFS. Therefore, the diagnosis of COPD needs to
be confirmed by spirometry to validate the estimation
of age adjusted COPD and other laboratory tests for
diagnosis of associated comorbidities. Second, the
small sample size of participants in each ADD limits
our analysis in terms of sex-based comparisons. The
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Pennyrile district was excluded from the model for men
because of its small sample size (Figure 3). Third, the
study lacks the clinical evaluation of COPD through
our survey. This may introduce misclassification
bias because some comorbidities present only in
participants with the most severe disease. In addition,
young individuals (18-44 years) were included in the
study to investigate the variability in the prevalence of
COPD and risk for comorbidities at a young age. Severe
alpha-1 antitrypsin deficiency is an inherited disorder
that can lead to the development of severe emphysema
at an early age. Misclassification bias was minimized by
estimation of age adjusted COPD prevalence because
the prevalence of COPD in individuals aged <45 years
is low compared to those who aged >65 years.>>>®
Fourth, racial/ethnic characteristics were excluded
from the analysis because of the small sample size of
some racial/ethnic subgroups. Fifth, smoking status
was categorized into: former, current or never smoker,
which may introduce some degree of misclassification
in smoking status, because the study lacks information
on smoking duration or intensity.

Conclusion

This study suggests that COPD and its comorbidities
are major public health issues in Kentucky. The study
suggests that there is an association between angina,
CHD, arthritis, depression, diabetes and hypertension
and COPD. It also points to a significant impact of

gender on the variation in prevalence of both COPD and
its comorbidities, and the risk of these comorbidities
across ADDs. The presence of these comorbid
conditions is more likely to be associated with poor
quality of life. Therefore, it important to determine risk
factors that may underlie these gender differences in
the risk of COPD comorbidities. In addition, designing
gender-based programs is important to reduce the
COPD comorbidities and to improve the prognosis and
health-related quality of life of the patients with COPD.
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