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Abstract

Background—The question of how smoking, COPD, and other chronic diseases are related 

remains unresolved. Therefore, we examined relationships between smoking, COPD, and 10 other 

chronic diseases and assessed the prevalence of co-morbid chronic conditions among people with 

COPD.

Methods—We analyzed cross-sectional data from 405,856 US adults aged 18 years or older in 

the 2011 Behavioral Risk Factor Surveillance System. We used log-linear regression to estimate 

prevalence ratios (PRs) and their corresponding 95% confidence intervals (CIs) for these 

relationships adjusting for age, gender, race/ethnicity, marital status, educational attainment, 

annual household income, and health insurance coverage.

Results—Overall, 17.5% reported being current cigarette smokers, 6.9% reported having COPD, 

and 71.2% reported another chronic condition. After age-adjustment, prevalence of COPD was 

14.1% (adjusted PR = 3.9; 95% CI: 3.7, 4.1) among current smokers and 7.1% (adjusted PR = 2.5; 

95% CI: 2.4, 2.7) among former smokers compared to 2.9% among never smokers. The most 

common chronic conditions among current smokers after age-adjustment were high cholesterol 

(36.7%), high blood pressure (34.6%), arthritis (29.4%), depression (27.4%), and asthma (16.9%). 

In separate multivariable models, smoking and COPD were associated with each of the 10 other 

chronic conditions (p < 0.05), which also included cancer, coronary heart disease, diabetes, kidney 

disease, and stroke; COPD modified associations between smoking and co-morbidities, while 

smoking did not modify associations between COPD and co-morbidities.
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Conclusions—Our findings confirm previous evidence and highlight the continuing importance 

of comprehensive care coordination for people with COPD and co-morbid chronic conditions and 

also tobacco prevention and control strategies.
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Introduction

COPD is a significant contributor to morbidity and mortality in the United States (US) (1). 

Previous epidemiologic studies suggest there are high frequencies of co-morbid chronic 

conditions among people with COPD (2–12). A recent analysis of the US National Health 

and Nutrition Examination Survey, for example, found that 96% of people aged 45 or older 

with a physician-diagnosis of chronic bronchitis or emphysema had at least one additional 

chronic condition (10).

Most previous studies have primarily focused on describing the prevalence of co-morbid 

chronic conditions among people with COPD and relevant outcomes, such as health-related 

quality of life, functional limitations, clinical outcomes, and mortality (2, 3, 6–12). Fewer 

studies, however, have assessed the role of potential shared determinants, such as cigarette 

smoking, that may link COPD and co-morbid conditions. Although the association between 

cigarette smoking with COPD and other chronic conditions is well-established, to date, few 

studies have examined the relationships between COPD and other chronic conditions by 

smoking status (13).

To better understand the relationship between smoking status and chronic conditions by 

COPD status and the relationship between COPD and other chronic conditions by smoking 

status, we used data from the 2011 Behavioral Risk Factor Surveillance System (BRFSS). 

The 2011 BRFSS provides an opportunity to estimate these relationships and to examine the 

prevalence of co-morbid chronic conditions among a large national sample of US adult 

respondents living with COPD.

Methods

Data source and sample

BRFSS (www.cdc.gov/brfss) is a state-based, random-digit-dialed telephone survey of 

noninstitutionalized, US adults aged 18 years or older, which is administered annually by 

state health departments with assistance from the US Center for Disease Control and 

Prevention (14). The 2011 BRFSS data used in this analysis reflect changes in weighting 

methodology (raking) and include both landline and cell phone respondents from the 50 

states and the District of Columbia (DC) (14). BRFSS completes more than 400,000 adult 

interviews annually, making it the largest continuously conducted health survey system in 

the world. BRFSS includes questions on sociodemographic characteristics, chronic diseases, 

health behaviors, and access to health care. BRFSS estimates have been found to be reliable 

and valid (15).
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Response rates and cooperation rates for BRFSS are calculated using standards set by the 

American Association of Public Opinion Research (www.aapor.org/

standard_definitions2.htm) (16). The median response rate, which is defined as the number 

of respondents who completed the survey as a proportion of all eligible and likely eligible 

persons, for all states and DC was 49.7% and ranged from 33.8% to 64.1% in the 2011 

survey (16). The median cooperation rate, which is defined as the number of completed 

interviews divided by the number of eligible respondents who were successfully reached by 

an interviewer, for all states and DC was 74.2% and ranged from 52.7% to 84.3% (16). 

Although low response and cooperation rates might result in non-response bias, raking in 

BRFSS serves a blanket adjustment for noncoverage and nonresponse and constrains the 

total number of cases to equal the population estimates (14). This study was exempt from 

human subjects review as the BRFSS data were publicly available. We analyzed available 

data from 405,856 respondents with complete data in 2011 for the study variables described 

next.

Measures

Current cigarette smokers were respondents who reported smoking at least 100 cigarettes 

during their lifetimes and reported smoking “every day” or “some days” at the time of the 

interview. Former smokers were those respondents who reported ever smoking at least 100 

cigarettes but reported smoking “not at all” at the time of the interview. Never smokers were 

respondents who reported smoking fewer than 100 cigarettes during their lifetimes.

BRFSS 2011 was the first time the survey included a COPD specific question. COPD was 

identified among respondents who answered yes to the question “Has a doctor, nurse, or 

other health professional ever told you that you had . . . COPD, chronic obstructive 

pulmonary disease, emphysema, or chronic bronchitis?”

We included 10 chronic conditions other than COPD that were available in BRFSS and are 

similar to those identified for the list of multiple chronic conditions by a working group 

within the Department of Health and Human Services’ Office of the Assistant Secretary of 

Health (17). These include: arthritis, asthma, cancer, coronary artery disease, depression, 

diabetes, high blood pressure, high cholesterol, kidney disease, and stroke. Respondents 

were defined as having a given chronic condition if they responded affirmatively to 

questions with the same wording used for COPD for 10 other chronic conditions, “Has a 

doctor, nurse, or other health professional ever told you that you had . . .” followed by 

individual conditions including: arthritis (some form of arthritis, rheumatoid arthritis, gout, 

lupus, or fibromyalgia); asthma; cancer (other types of cancer excluding skin cancer); 

coronary heart disease (heart attack also called a myocardial infarction, angina, or coronary 

heart disease); depression (a depressive disorder including depression, major depression, 

dysthymia, or minor depression); diabetes (diabetes other than during pregnancy, pre-

diabetes, or borderline diabetes); high blood pressure (high blood pressure other than during 

pregnancy, borderline high or pre-hypertensive); high blood cholesterol; kidney disease; or 

stroke.

Respondent characteristics that were assessed included: age group categorized using Age 

Distribution #8 (18–44, 45–54, 55–64, or ≥65 years) (18), gender (men or women), race/

Cunningham et al. Page 3

COPD. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



ethnicity (non-Hispanic white; non-Hispanic black; non-Hispanic Asian; non-Hispanic 

Native Hawaiian or other Pacific Islander; non-Hispanic American Indian or Alaskan 

Native; non-Hispanic other race only; non-Hispanic multiracial; or Hispanic), marital status 

(married, previously married, or never married), educational attainment (did not graduate 

high school, graduated high school or completed the general educational development 

certificate, some college or technical school, or graduated college or technical school), 

annual household income (< $25 000, $25 000–$49 999, ≥$50 000, or missing), and health 

insurance coverage (yes or no).

Data analysis

All analyses were conducted using SAS-callable SUDAAN version 11.0 (Research Triangle 

Institute, Research Triangle Park, North Carolina) to account for the complex sampling 

design of BRFSS. All estimates were weighted to represent the sampled population. Results 

were considered significant at p < 0.05 with no adjustment for multiple testing. We 

examined selected characteristics and differences in these characteristics by cigarette 

smoking status and COPD status using Chi-square tests. Estimates for the prevalence ratio 

(PR) and the corresponding 95% confidence interval (CI) for the likelihood of having COPD 

or the other chronic conditions associated with smoking status, and for the likelihood of 

having chronic diseases associated with COPD after adjustment for selected characteristics 

were determined using log-linear regression models.

Log-linear regression models can be used to estimate relative risks for binary outcomes with 

data from cross-sectional studies (19). Adjusted regression models included the following 

relevant covariates that were expected to impact the dependent variables: age group, gender, 

race/ethnicity, marital status, educational attainment, annual household income, and health 

insurance coverage. We also tested for a statistical multiplicative interaction at p < 0.05 

between cigarette smoking status and COPD on the relationship of either variable to each of 

the other chronic conditions and performed additional analyses stratified by COPD status 

and smoking status also using multivariable log-linear regression. In addition, we estimated 

the age-standardized prevalence of co-morbid chronic conditions using the projected year 

2000 US population and compared groups defined by COPD status and smoking status (18); 

statistical significance was determined using t-tests.

Results

In this study population of 405 856 respondents aged ≥18 years, 6.9% reported having 

COPD, 54.7% had never smoked cigarettes, 27.8% were former smokers, 17.5% were 

current smokers, and 71.2% reported having at least one other chronic condition. The 

distributions of selected characteristics are presented by COPD and by smoking status 

(Table 1). Compared to respondents without self-reported COPD, respondents with COPD 

were significantly (p < 0.001) more likely to be aged 45–64 years or aged ≥65 years; to be 

women; to be non-Hispanic multiracial, non-Hispanic American Indian or Alaskan Native, 

or non-Hispanic white; to be previously married; to have lower educational attainment; to 

have a household income level < $25,000; to have each of the 10 chronic conditions; and to 

have a higher number of chronic conditions. Only 5.2% of 33 088 adults with COPD 
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reported having none of the 10 chronic conditions compared to 30.8% of adults without 

COPD (p < 0.001). Adults with COPD were less likely to be an Asian or to be Hispanic than 

persons without COPD (p < 0.001). Adults with COPD were also significantly more likely 

to be either a former smoker (39.3% vs. 27.0%, p < 0.001) or a current smoker (36.7% vs. 

16.1%, p < 0.001) than adults without COPD.

Compared to respondents who reported being never cigarette smokers, current smokers were 

significantly (p < 0.001) more likely to be younger than age < 65 years; to be men; to be a 

non-Hispanic American Indian or Alaskan Native, non-Hispanic multiracial, or non-His-

panic black; to be never married or previously married; to have lower educational 

attainment; to have lower annual household income levels; to lack health insurance 

coverage; to have each of the chronic conditions; and to have a higher number of chronic 

conditions (Table 1). Current smokers were less likely than those who had never smoked to 

be Asian or Hispanic p < 0.001). Unlike the comparison between current smokers and never 

smokers, former smokers were significantly (p < 0.001) more likely than never smokers to 

be older, to be married, and to have health insurance coverage (Table 1). Compared to never 

smokers, former smokers were also significantly (p < 0.001) more likely to be men; to be 

non-Hispanic white, non-Hispanic American Indian or Alaska Native, or a non-Hispanic 

multiracial person; to have lower educational attainment; to have annual household income 

< $25,000; to have each of the 10 chronic conditions; and to have a higher number of 

chronic conditions.

The age-adjusted prevalence of COPD was 2.9% (95% CI: 2.7, 3.0) among never cigarette 

smokers, 7.1% (95% CI: 6.6, 7.6) among former smokers, and 14.1% (95% CI: 13.6, 14.7) 

among current smokers. After adjusting for age and other covariates in multivariable 

regression analyses, there was a greater likelihood of having COPD among current and 

former smokers compared to never smokers. In the analysis, the likelihood of having COPD 

was almost four times higher (PR = 3.9, 95% CI: 3.7, 4.1) among current smokers compared 

to never smokers. After adjustment for age, the most common conditions among current 

smokers were high cholesterol (36.7%), high blood pressure (34.6%), arthritis (29.4%), 

depression (27.4%), and asthma (16.9%); these were also the most common conditions 

among former smokers and never smokers (Figure 1).

There were significant interactions (p < 0.001) between smoking status and COPD for the 

associations with each of the chronic conditions. Table 2 shows the relationship of smoking 

status to each chronic disease stratified by COPD status. After taking into account all the 

covariates, current smoking was associated with a higher likelihood of arthritis, cancer, 

coronary heart disease, depression, and stroke than those who had never smoked among 

adults with no COPD. However, among adults with COPD, current smokers had a higher 

likelihood of only cancer and depression compared to those who had never smoked after 

taking into account the covariates.

The age-adjusted prevalence of each chronic condition was significantly (p < 0.001) higher 

among adults with COPD than among adults without COPD (Figure 2). The most common 

chronic conditions among adults with COPD were high cholesterol (49.3%), arthritis 

(48.8%), asthma (47.9%), high blood pressure (46.7%), and depression (42.0%). Because 
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there was a significant multiplicative interaction between COPD and smoking status for the 

associations with each chronic disease, Table 3 shows the multivariable regression analyses 

of the COPD-related likelihood of having the other chronic conditions for groups defined by 

smoking status. After adjustment for all covariates, adults with COPD had a significantly 

higher prevalence of each co-morbid condition, regardless of smoking status.

Additionally, Table 4 shows the multivariable regression analyses for the likelihood of 

having each of the other chronic diseases with all possible combinations of COPD and 

smoking status categories as a predictor (never smokers without COPD as the reference 

group). After adjustment for all covariates, current smokers with COPD had a significantly 

higher prevalence for most of the other chronic conditions in comparison to never smokers 

without COPD.

Discussion

This epidemiologic study confirms the relationship of smoking with COPD and expands on 

previous findings by relating both smoking and COPD with 10 other chronic diseases using 

the largest national US survey available. Current cigarette smokers reported approximately 

four times more COPD than never smokers and people who reported having COPD were 

significantly more likely to have each chronic condition than people who reported having no 

COPD. Interestingly, COPD appears to modify the relationship between smoking and the 

other chronic conditions. That is, the relationship between COPD and the other chronic 

conditions (e.g., arthritis, asthma, cancer, coronary artery disease, depression, diabetes, high 

blood pressure, high cholesterol, kidney disease, and stroke) persisted regardless of smoking 

status, while relationships of smoking with other chronic conditions (e.g., arthritis and 

coronary heart disease) differed between people with COPD and those without COPD.

Smoking is the leading preventable cause of COPD and several other chronic conditions, 

resulting in approximately one-half million deaths among adults and $289 billion in total 

economic costs annually in the US (20). Enhanced implementation of proven population-

level interventions, including tobacco price increases, hard-hitting anti-tobacco mass media 

campaigns, comprehensive smoke-free laws, and barrier-free access to help quitting, is 

critical to decreasing smoking and reducing the health and economic burden of tobacco-

related diseases, such as COPD (21, 22).

Our study confirms results from previous studies that observed a relatively high prevalence 

of co-morbid chronic conditions among people with COPD. In a study of 14 828 adults aged 

45 years or older included in the National Health and Nutrition Examination Survey, 96% of 

people with COPD had at least one other co-morbid chronic condition, including 60% with 

high blood pressure, 55% with arthritis, and 48% with high cholesterol (10). In another 

study of 15,792 adults aged 45–64 years from the Atherosclerosis Risk in Communities 

Study and the Cardiovascular Health Study populations, the presence of respiratory 

impairment determined by lung function measurement and presence of respiratory 

symptoms were associated with increased risk of co-morbid high blood pressure, coronary 

artery disease, and diabetes, and increased risk of having at least two of these co-morbid 

chronic conditions (8). Additionally, in a study of 341,329 adults representative of the 
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Italian population aged 45 years or older, COPD was associated with several co-morbid 

chronic conditions, including coronary artery disease, depression, diabetes, and cancer (3).

Furthermore, our study indicates there was no difference in the likelihood of some common 

chronic conditions (e.g., arthritis and coronary heart disease) among never, former, and 

current smokers with COPD, while there was a difference in the likelihood of others (e.g., 

cancer and depression). For example, we observed a 20% increased likelihood of each of 

these conditions among current smokers with COPD compared to adults with COPD who 

never smoked. In a previous prospective study, smoking modified the relationship between 

COPD and subsequent onset of depression, resulting in an increased risk of depression 

among people with COPD who smoke (23).

Equally, there is likely an increased risk of cancer among people with COPD who smoke. 

Furthermore, the lack of differentiation among people with COPD by smoking status for the 

other eight co-morbid chronic conditions examined supports the notion that oxidative stress 

and systemic inflammation are common mechanisms. According to growing evidence, 

oxidative stress and systemic inflammation are implicated as common mechanisms in the 

development and progression of COPD and also high cholesterol, arthritis, asthma, and high 

blood pressure (4, 13, 24), which we observed to be the most common co-morbid chronic 

conditions among people with COPD in this study. Research that tracks changes in 

biomarkers of oxidative stress and systemic inflammation in relation to smoking, COPD, 

and other chronic diseases and considers potential gender differences is needed to provide 

further insights. Exploratory analyses revealed that women with COPD may carry a greater 

burden of co-morbid conditions in comparison to men with COPD. Nonetheless, the role of 

smoking and its implications with respect to COPD and co-morbid conditions call attention 

to the importance of comprehensive care coordination for both women and men with 

multiple chronic conditions and evidence-based tobacco prevention and control strategies.

The findings are subject to at least three limitations. First, the information on smoking, 

COPD, chronic conditions, and other variables were collected through self-report and were 

not validated by biomarkers or medical records and might be subject to recall and other 

response biases (25). Second, the cross-sectional study design does not permit determining 

temporal sequence of cigarette smoking, COPD, and other chronic conditions and thus cause 

and effect relationships cannot be determined. Third, this study only assessed cigarette 

smoking status and not dose-response relationships or other forms of combustible tobacco 

use.

Conclusion

In summary, current and former cigarette smokers were more likely than never smokers to 

have COPD and most of the other chronic diseases examined; these associations varied 

according to COPD status. Moreover, smoking status does not modify the prevalence of the 

co-morbidities examined among respondents with COPD. Enhanced efforts in the 

coordination of care for people with COPD and co-morbidities and also the implementation 

of evidence-based tobacco prevention and control strategies could be beneficial since several 

chronic diseases share a common mechanistic pathway.
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Figure 1. 
Age-adjusted percentages of chronic conditions among adults aged ≥18 years, by cigarette 

smoking status: Behavioral Risk Factor Surveillance System, 2011.
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Figure 2. 
Age-adjusted percentages of chronic conditions among adults aged ≥18 years, by chronic 

obstructive pulmonary disease (COPD) status: Behavioral Risk Factor Surveillance System, 

2011.

Cunningham et al. Page 11

COPD. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cunningham et al. Page 12

T
ab

le
 1

D
is

tr
ib

ut
io

n 
of

 s
el

ec
te

d 
ch

ar
ac

te
ri

st
ic

s 
am

on
g 

ad
ul

ts
 a

ge
d 

≥ 
18

 y
ea

rs
, b

y 
ch

ro
ni

c 
ob

st
ru

ct
iv

e 
pu

lm
on

ar
y 

di
se

as
e 

(C
O

PD
) 

st
at

us
 a

nd
 c

ig
ar

et
te

 s
m

ok
in

g 

st
at

us
: B

eh
av

io
ra

l R
is

k 
Fa

ct
or

 S
ur

ve
ill

an
ce

 S
ys

te
m

, 2
01

1

C
ha

ra
ct

er
is

ti
c

N
um

be
r 

of
 R

es
po

nd
en

ts
N

o 
C

O
P

D
 [

N
 =

 
37

2,
49

8]
 %

 (
95

%
 C

I)
C

O
P

D
 [

N
 =

 3
3,

08
8]

 
%

 (
95

%
 C

I)
N

ev
er

 S
m

ok
er

a  
[N

 =
 

21
8,

35
6]

 %
 (

95
%

 C
I)

F
or

m
er

 S
m

ok
er

b  
[N

 =
 

12
6,

78
4]

 %
 (

95
%

 C
I)

C
ur

re
nt

 S
m

ok
er

c  
[N

 
= 

60
,4

46
] 

%
 (

95
%

 C
I)

A
ge

 g
ro

up
, y

ea
rs

d,
e

 
18

–2
4

8,
27

1
6.

9 
(6

.6
, 7

.1
)

3.
0 

(2
.4

, 3
.7

)
8.

8 
(8

.5
, 9

.2
)

1.
6 

(1
.4

, 1
.9

)
7.

6 
(7

.0
, 8

.2
)

 
25

–4
4

79
,5

74
33

.2
 (

32
.8

, 3
3.

5)
15

.6
 (

14
.6

, 1
6.

6)
35

.3
 (

34
.9

, 3
5.

8)
21

.9
 (

21
.4

, 2
2.

5)
37

.4
 (

36
.5

, 3
8.

2)

 
45

–6
4

17
7,

09
2

39
.8

 (
39

.5
, 4

0.
1)

44
.4

 (
43

.3
, 4

5.
5)

37
.4

 (
37

.0
, 3

7.
8)

42
.7

 (
42

.2
, 4

3.
3)

44
.5

 (
43

.7
, 4

5.
3)

 
≥6

5
14

0,
64

9
20

.1
 (

19
.9

, 2
0.

3)
37

.1
 (

36
.1

, 3
8.

1)
18

.4
 (

18
.2

, 1
8.

7)
33

.7
 (

33
.2

, 3
4.

2)
10

.5
 (

10
.2

, 1
0.

9)

G
en

de
rd

,e

 
M

en
15

5,
24

0
47

.6
 (

47
.3

, 4
7.

9)
40

.0
 (

38
.9

, 4
1.

2)
41

.9
 (

41
.5

, 4
2.

4)
54

.5
 (

54
.0

, 5
5.

1)
51

.3
 (

50
.5

, 5
2.

1)

 
W

om
en

25
0,

34
6

52
.4

 (
52

.1
, 5

2.
7)

60
.0

 (
58

.8
, 6

1.
1)

58
.1

 (
57

.6
, 5

8.
5)

45
.5

 (
44

.9
, 4

6.
0)

48
.7

 (
47

.9
, 4

9.
5)

R
ac

e/
et

hn
ic

ity
d,

e

 
W

hi
te

, n
on

-H
is

pa
ni

c
32

6,
03

2
69

.4
 (

69
.1

, 6
9.

7)
76

.4
 (

75
.3

, 7
7.

5)
65

.7
 (

65
.2

, 6
6.

1)
77

.7
 (

77
.1

, 7
8.

2)
70

.7
 (

69
.8

, 7
1.

5)

 
B

la
ck

, n
on

-H
is

pa
ni

c
32

,0
04

11
.1

 (
10

.8
, 1

1.
3)

10
.7

 (
9.

9,
 1

1.
5)

12
.1

 (
11

.8
, 1

2.
5)

7.
4 

(7
.0

, 7
.7

)
13

.4
 (

12
.8

, 1
4.

0)

 
A

si
an

6,
53

4
3.

9 
(3

.7
, 4

.1
)

1.
1 

(0
.8

, 1
.4

)
5.

1 
(4

.9
, 5

.4
)

2.
2 

(1
.9

, 2
.4

)
1.

8 
(1

.5
, 2

.1
)

 
N

at
iv

e 
H

aw
ai

ia
n 

or
 P

ac
if

ic
 

Is
la

nd
er

64
1

0.
2 

(0
.2

, 0
.3

)
0.

2 
(0

.1
, 0

.4
)

0.
2 

(0
.2

, 0
.3

)
0.

2 
(0

.2
, 0

.3
)

0.
2 

(0
.1

, 0
.3

)

 
A

m
er

ic
an

 I
nd

ia
n 

or
 A

la
sk

an
 

N
at

iv
e

5,
06

2
0.

9 
(0

.9
, 1

.0
)

1.
7 

(1
.4

, 2
.0

)
0.

7 
(0

.7
, 0

.8
)

1.
1 

(1
.0

, 1
.2

)
1.

6 
(1

.4
, 1

.8
)

 
O

th
er

 r
ac

e,
 n

on
-H

is
pa

ni
c

2,
15

4
0.

4 
(0

.3
, 0

.4
)

0.
4 

(0
.2

, 0
.6

)
0.

4 
(0

.3
, 0

.4
)

0.
4 

(0
.3

, 0
.4

)
0.

4 
(0

.3
, 0

.5
)

 
M

ul
tir

ac
ia

l, 
no

n-
H

is
pa

ni
c

6,
60

1
1.

3 
(1

.2
, 1

.3
)

2.
6 

(2
.2

, 3
.0

)
1.

1 
(1

.0
, 1

.2
)

1.
4 

(1
.3

, 1
.6

)
2.

1 
(1

.9
, 2

.3
)

 
H

is
pa

ni
c

26
,5

58
12

.8
 (

12
.5

, 1
3.

1)
7.

0 
(6

.3
, 7

.8
)

14
.6

 (
14

.2
, 1

4.
9)

9.
7 

(9
.3

, 1
0.

2)
9.

8 
(9

.2
, 1

0.
4)

M
ar

ita
l s

ta
tu

sd
,e

 
M

ar
ri

ed
22

6,
90

0
57

.4
 (

57
.0

, 5
7.

7)
45

.2
 (

44
.1

, 4
6.

3)
58

.3
 (

57
.8

, 5
8.

7)
62

.4
 (

61
.8

, 6
2.

9)
41

.8
 (

41
.0

, 4
2.

6)

 
Pr

ev
io

us
ly

 m
ar

ri
ed

f
12

4,
89

7
20

.3
 (

20
.1

, 2
0.

5)
38

.4
 (

37
.4

, 3
9.

4)
17

.9
 (

17
.6

, 1
8.

2)
24

.5
 (

24
.1

, 2
4.

9)
28

.2
 (

27
.6

, 2
8.

9)

 
N

ev
er

 m
ar

ri
ed

g
52

,7
89

22
.3

 (
22

.0
, 2

2.
7)

16
.4

 (
15

.4
, 1

7.
5)

23
.8

 (
23

.4
, 2

4.
2)

13
.2

 (
12

.7
, 1

3.
6)

30
.0

 (
29

.2
, 3

0.
8)

E
du

ca
tio

na
l a

tta
in

m
en

td
,e

 
D

id
 n

ot
 g

ra
du

at
e 

hi
gh

 s
ch

oo
l

31
,7

13
11

.7
 (

11
.4

, 1
2.

0)
23

.0
 (

22
.0

, 2
4.

1)
10

.0
 (

9.
7,

 1
0.

3)
13

.1
 (

12
.6

, 1
3.

6)
19

.2
 (

18
.4

, 1
9.

9)

 
G

ra
du

at
ed

 h
ig

h 
sc

ho
ol

11
6,

12
3

27
.8

 (
27

.5
, 2

8.
1)

34
.3

 (
33

.3
, 3

5.
4)

24
.9

 (
24

.5
, 2

5.
3)

30
.0

 (
29

.5
, 3

0.
5)

35
.9

 (
35

.2
, 3

6.
7)

COPD. Author manuscript; available in PMC 2016 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cunningham et al. Page 13

C
ha

ra
ct

er
is

ti
c

N
um

be
r 

of
 R

es
po

nd
en

ts
N

o 
C

O
P

D
 [

N
 =

 
37

2,
49

8]
 %

 (
95

%
 C

I)
C

O
P

D
 [

N
 =

 3
3,

08
8]

 
%

 (
95

%
 C

I)
N

ev
er

 S
m

ok
er

a  
[N

 =
 

21
8,

35
6]

 %
 (

95
%

 C
I)

F
or

m
er

 S
m

ok
er

b  
[N

 =
 

12
6,

78
4]

 %
 (

95
%

 C
I)

C
ur

re
nt

 S
m

ok
er

c  
[N

 
= 

60
,4

46
] 

%
 (

95
%

 C
I)

 
So

m
e 

co
lle

ge
 o

r 
te

ch
ni

ca
l s

ch
oo

l
10

9,
38

9
30

.1
 (

29
.7

, 3
0.

4)
29

.8
 (

28
.8

, 3
0.

8)
29

.0
 (

28
.6

, 2
9.

5)
30

.9
 (

30
.4

, 3
1.

4)
31

.8
 (

31
.1

, 3
2.

6)

 
G

ra
du

at
ed

 c
ol

le
ge

 o
r 

te
ch

ni
ca

l 
sc

ho
ol

14
8,

36
1

30
.5

 (
30

.2
, 3

0.
8)

12
.8

 (
12

.2
, 1

3.
4)

36
.1

 (
35

.7
, 3

6.
5)

26
.1

 (
25

.6
, 2

6.
5)

13
.1

 (
12

.6
, 1

3.
6)

A
nn

ua
l H

ou
se

ho
ld

 I
nc

om
ed

,e

 
<

$2
5 

00
0

99
,6

13
22

.7
 (

22
.4

, 2
3.

0)
43

.5
 (

42
.4

, 4
4.

6)
21

.1
 (

20
.7

, 2
1.

5)
22

.2
 (

21
.8

, 2
2.

7)
36

.6
 (

35
.8

, 3
7.

4)

 
$2

5 
00

0–
$4

9 
99

9
94

,6
94

22
.2

 (
21

.9
, 2

2.
5)

23
.4

 (
22

.5
, 2

4.
4)

20
.8

 (
20

.5
, 2

1.
2)

23
.9

 (
23

.4
, 2

4.
3)

24
.3

 (
23

.6
, 2

5.
0)

 
≥$

50
 0

00
15

9,
79

0
43

.6
 (

43
.3

, 4
4.

0)
20

.5
 (

19
.6

, 2
1.

4)
46

.0
 (

45
.6

, 4
6.

4)
42

.8
 (

42
.2

, 4
3.

3)
28

.5
 (

27
.8

, 2
9.

3)

 
M

is
si

ng
51

,4
89

11
.5

 (
11

.2
, 1

1.
7)

12
.6

 (
11

.9
, 1

3.
4)

12
.1

 (
11

.8
, 1

2.
3)

11
.1

 (
10

.8
, 1

1.
4)

10
.6

 (
10

.1
, 1

1.
1)

H
ea

lth
 in

su
ra

nc
e 

co
ve

ra
ge

e
37

2,
16

3
87

.9
 (

87
.6

, 8
8.

1)
87

.5
 (

86
.5

, 8
8.

3)
89

.1
 (

88
.8

, 8
9.

4)
91

.2
 (

90
.9

, 9
1.

6)
78

.7
 (

77
.9

, 7
9.

4)

O
th

er
 c

hr
on

ic
 c

on
di

tio
ns

 
A

rt
hr

iti
sd

,e
14

6,
78

1
26

.4
 (

26
.1

, 2
6.

6)
59

.2
 (

58
.1

, 6
0.

3)
23

.5
 (

23
.1

, 2
3.

8)
37

.1
 (

36
.6

, 3
7.

6)
31

.2
 (

30
.5

, 3
2.

0)

 
A

st
hm

ad
,e

51
,8

77
11

.2
 (

11
.0

, 1
1.

4)
43

.6
 (

42
.5

, 4
4.

7)
12

.4
 (

12
.1

, 1
2.

7)
13

.4
 (

13
.0

, 1
3.

8)
16

.5
 (

15
.9

, 1
7.

2)

 
C

an
ce

rd
,e

41
,4

69
6.

9 
(6

.8
, 7

.1
)

15
.9

 (
15

.1
, 1

6.
6)

6.
1 

(5
.9

, 6
.3

)
10

.8
 (

10
.5

, 1
1.

1)
7.

0 
(6

.6
, 7

.3
)

 
C

or
on

ar
y 

he
ar

t d
is

ea
se

d,
e

40
,0

71
4.

3 
(4

.2
, 4

.4
)

18
.1

 (
17

.3
, 1

8.
9)

3.
4 

(3
.3

, 3
.6

)
8.

7 
(8

.4
, 9

.0
)

5.
5 

(5
.2

, 5
.8

)

 
D

ep
re

ss
io

nd
,e

74
,2

34
15

.7
 (

15
.4

, 1
5.

9)
38

.1
 (

37
.0

, 3
9.

2)
13

.1
 (

12
.8

, 1
3.

4)
18

.2
 (

17
.8

, 1
8.

6)
28

.3
 (

27
.6

, 2
9.

0)

 
D

ia
be

te
sd

,e
55

,2
27

10
.9

 (
10

.7
, 1

1.
1)

23
.0

 (
22

.1
, 2

3.
9)

10
.0

 (
9.

8,
 1

0.
3)

15
.7

 (
15

.3
, 1

6.
1)

10
.7

 (
10

.3
, 1

1.
2)

 
H

ig
h 

bl
oo

d 
pr

es
su

re
d,

e
17

5,
03

7
35

.0
 (

34
.7

, 3
5.

3)
58

.1
 (

57
.0

, 5
9.

2)
32

.3
 (

31
.9

, 3
2.

7)
45

.6
 (

45
.1

, 4
6.

1)
35

.7
 (

35
.0

, 3
6.

5)

 
H

ig
h 

ch
ol

es
te

ro
ld

,e
17

5,
87

5
36

.8
 (

36
.5

, 3
7.

1)
57

.9
 (

56
.8

, 5
9.

0)
33

.8
 (

33
.4

, 3
4.

2)
46

.8
 (

46
.3

, 4
7.

4)
38

.7
 (

37
.9

, 3
9.

5)

 
K

id
ne

y 
di

se
as

ed
,e

13
,5

13
2.

5 
(2

.4
, 2

.6
)

7.
3 

(6
.8

, 7
.9

)
2.

4 
(2

.3
, 2

.5
)

3.
7 

(3
.5

, 3
.9

)
2.

8 
(2

.6
, 3

.1
)

 
St

ro
ke

d,
e

17
,3

62
2.

8 
(2

.7
, 2

.9
)

9.
7 

(9
.2

, 1
0.

3)
2.

3 
(2

.1
, 2

.4
)

4.
6 

(4
.4

, 4
.8

)
4.

2 
(4

.0
, 4

.5
)

N
um

be
r 

of
 c

hr
on

ic
 c

on
di

tio
ns

d,
e

 
0

90
,1

44
30

.8
 (

30
.5

, 3
1.

1)
5.

2 
(4

.7
, 5

.8
)

34
.9

 (
34

.5
, 3

5.
4)

19
.7

 (
19

.2
, 2

0.
2)

25
.5

 (
24

.8
, 2

6.
2)

 
1

95
,6

83
26

.4
 (

26
.1

, 2
6.

7)
12

.6
 (

11
.8

, 1
3.

4)
26

.7
 (

26
.3

. 2
7.

1)
23

.2
 (

22
.7

, 2
3.

7)
25

.1
 (

24
.4

, 2
5.

8)

 
2

84
,4

35
19

.3
 (

19
.0

, 1
9.

5)
17

.7
 (

16
.9

, 1
8.

6)
17

.8
 (

17
.5

, 1
8.

2)
21

.5
 (

21
.1

, 2
2.

0)
19

.5
 (

18
.9

, 2
0.

2)

 
3

63
,9

27
12

.6
 (

12
.4

, 1
2.

8)
20

.0
 (

19
.2

, 2
0.

9)
11

.0
 (

10
.8

, 1
1.

2)
16

.8
 (

16
.4

, 1
7.

2)
14

.1
 (

13
.6

, 1
4.

6)

 
4

39
,3

21
6.

8 
(6

.6
, 6

.9
)

18
.6

 (
17

.7
, 1

9.
4)

5.
8 

(5
.6

, 6
.0

)
10

.4
 (

10
.1

, 1
0.

7)
8.

6 
(8

.2
, 9

.1
)

 
5

19
,7

35
2.

9 
(2

.8
, 3

.0
)

13
.4

 (
12

.7
, 1

4.
1)

2.
5 

(2
.3

, 2
.6

)
5.

3 
(5

.1
, 5

.6
)

4.
4 

(4
.1

, 4
.7

)

 
6

8,
47

0
1.

0 
(0

,9
, 1

.0
)

7.
5 

(7
.0

, 8
.1

)
0.

9 
(0

.9
, 1

.0
)

2.
1 

(2
.0

, 2
.3

)
1.

9 
(1

.7
, 2

.1
)

 
7

2,
84

0
0.

3 
(0

.2
, 0

.3
)

3.
5 

(3
.2

, 3
.9

)
0.

3 
(0

.2
, 0

.3
)

0.
7 

(0
.6

, 0
.8

)
0.

7 
(0

.6
, 0

.8
)

COPD. Author manuscript; available in PMC 2016 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cunningham et al. Page 14

C
ha

ra
ct

er
is

ti
c

N
um

be
r 

of
 R

es
po

nd
en

ts
N

o 
C

O
P

D
 [

N
 =

 
37

2,
49

8]
 %

 (
95

%
 C

I)
C

O
P

D
 [

N
 =

 3
3,

08
8]

 
%

 (
95

%
 C

I)
N

ev
er

 S
m

ok
er

a  
[N

 =
 

21
8,

35
6]

 %
 (

95
%

 C
I)

F
or

m
er

 S
m

ok
er

b  
[N

 =
 

12
6,

78
4]

 %
 (

95
%

 C
I)

C
ur

re
nt

 S
m

ok
er

c  
[N

 
= 

60
,4

46
] 

%
 (

95
%

 C
I)

 
≥8

1,
03

1
0.

1 
(0

.1
, 0

.1
)

1.
4 

(1
.2

, 1
.6

)
0.

1 
(0

.1
, 0

.1
)

0.
2 

(0
.2

, 0
.3

)
0.

2 
(0

.2
, 0

,3
)

C
ig

ar
et

te
 s

m
ok

in
gd

 
N

ev
er

 s
m

ok
er

a
21

8,
35

6
57

.0
 (

56
.7

, 5
7.

3)
24

.1
 (

23
.2

, 2
5.

1)
–

–
–

 
Fo

rm
er

 s
m

ok
er

b
12

6,
78

4
27

.0
 (

26
.7

, 2
7.

2)
39

.2
 (

38
.1

, 4
0.

2)
–

–
–

 
C

ur
re

nt
 s

m
ok

er
c

60
,4

46
16

.0
 (

15
.8

, 1
6.

3)
36

.7
 (

35
.6

, 3
7.

8)
–

–
–

a R
es

po
nd

en
ts

 w
ho

 s
m

ok
ed

 f
ew

er
 th

an
 1

00
 c

ig
ar

et
te

s 
du

ri
ng

 th
ei

r 
lif

et
im

e 
w

er
e 

co
ns

id
er

ed
 n

ev
er

 s
m

ok
er

s.

b R
es

po
nd

en
ts

 w
ho

 s
m

ok
ed

 a
t l

ea
st

 1
00

 c
ig

ar
et

te
s 

an
d 

re
po

rt
ed

 s
m

ok
in

g 
no

t a
t a

ll 
at

 th
e 

tim
e 

of
 in

te
rv

ie
w

 w
er

e 
co

ns
id

er
ed

 f
or

m
er

 s
m

ok
er

s.

c R
es

po
nd

en
ts

 w
ho

 s
m

ok
ed

 a
t l

ea
st

 1
00

 c
ig

ar
et

te
s 

an
d 

re
po

rt
ed

 s
m

ok
in

g 
ev

er
y 

da
y 

or
 o

n 
so

m
e 

da
ys

 a
t t

he
 ti

m
e 

of
 in

te
rv

ie
w

 w
er

e 
co

ns
id

er
ed

 c
ur

re
nt

 s
m

ok
er

s.

d D
if

fe
re

nc
e 

in
 d

is
tr

ib
ut

io
n 

by
 C

O
PD

 s
ta

tu
s 

de
te

rm
in

ed
 to

 b
e 

st
at

is
tic

al
ly

 s
ig

ni
fi

ca
nt

 (
ch

i-
sq

ua
re

 p
=

0.
05

).

e D
if

fe
re

nc
e 

in
 d

is
tr

ib
ut

io
n 

by
 s

m
ok

in
g 

st
at

us
 d

et
er

m
in

ed
 to

 b
e 

st
at

is
tic

al
ly

 s
ig

ni
fi

ca
nt

 (
ch

i-
sq

ua
re

 p
=

0.
05

).

f Pr
ev

io
us

ly
 m

ar
ri

ed
 in

cl
ud

es
 th

os
e 

di
vo

rc
ed

, w
id

ow
ed

, o
r 

se
pa

ra
te

d.

g N
ev

er
 m

ar
ri

ed
 in

cl
ud

es
 th

os
e 

ne
ve

r 
m

ar
ri

ed
 o

r 
m

em
be

rs
 o

f 
un

m
ar

ri
ed

 c
ou

pl
es

.

COPD. Author manuscript; available in PMC 2016 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cunningham et al. Page 15

Table 2

Relationship of cigarette smoking status to other chronic conditions among adults aged >18 years, by chronic 

obstructive pulmonary disease (COPD) status: Behavioral Risk Factor Surveillance System, 2011

No COPD COPD

Chronic Disease Age-adjusted % (95% CI) Multivariable PR (95% 
CI)a

Age-adjusted % (95% CI) Multivariable PR (95% 
CI)a

Arthritis

 Never Smokerb 20.5 (20.2, 20.8) 1.0 (referent) 45.0 (42.3, 47.8) 1.0 (referent)

 Former Smokerc 24.5 (24.0, 25.1) 1.2 (1.2, 1.2) 51.0 (45.7, 56.3) 1.0 (1.0, 1.1)

 Current Smokerd 26.1 (25.4, 26.8) 1.2 (1.2, 1.3) 50.8 (48.3, 53.2) 1.0 (1.0, 1.1)

Asthma

 Never Smokerb 11.5 (11.2, 11.9) 1.0 (referent) 52.3 (48.8, 55.8) 1.0 (referent)

 Former Smokerc 12.5 (11.7, 13.3) 1.1 (1.1, 1.2) 51.8 (46.7, 56.9) 0.9 (0.8, 0.9)

 Current Smokerd 12.6 (12.0, 13.4) 1.1 (1.0, 1.1) 44.3 (41.2, 47.4) 0.8 (0.8, 0.9)

Cancer

 Never Smokerb 5.4 (5.2, 5.6) 1.0 (referent) 11.1 (9.4, 13.1) 1.0 (referent)

 Former Smokerc 6.8 (6.4, 7.2) 1.3 (1.2, 1.3) 13.4 (11.1, 16.0) 1.3 (1.2, 1.5)

 Current Smokerd 6.0 (5.7, 6.4) 1.2 (1.1, 1.3) 13.8 (12.3, 15.5) 1.2 (1.1, 1.4)

Coronary heart disease

 Never Smokerb 4.2 (4.0, 4.3) 1.0 (referent) 14.6 (13.1,16.3) 1.0 (referent)

 Former Smokerc 6.8 (6.5, 7.1) 1.4 (1.4, 1.5) 16.6 (14.8, 18.5) 1.1 (1.0, 1.2)

 Current Smokerd 6.9 (6.5, 7.3) 1.4 (1.3, 1.5) 19.1 (17.2, 21.2) 1.0 (0.9, 1.2)

Depression

 Never Smokerb 12.2 (11.9, 12.6) 1.0 (referent) 34.3 (31.2, 37.5) 1.0 (referent)

 Former Smokerc 18.0 (17.1, 18.9) 1.4 (1.3, 1.4) 39.4 (34.9, 44.2) 1.1 (1.0, 1.2)

 Current Smokerd 24.3 (23.5, 25.1) 1.7 (1.6, 1.8) 49.2 (46.1, 52.2) 1.2 (1.1, 1.3)

Diabetes

 Never Smokerb 8.8 (8.6, 9.1) 1.0 (referent) 19.5 (17.0, 22.2) 1.0 (referent)

 Former Smokerc 10.6 (10.2, 11.1) 1.2 (1.1, 1.2) 17.8 (15.7, 20.0) 1.0 (0.9, 1.1)

 Current Smokerd 9.2 (8.7, 9.6) 0.9 (0.8, 0.9) 16.6 (15.0, 18.3) 0.8 (0.7, 0.9)

High blood pressure

 Never Smokerb 29.1 (28.9, 29.5) 1.0 (referent) 48.5 (45.1, 52.1) 1.0 (referent)

 Former Smokerc 33.1 (32.4, 33.8) 1.1 (1.1, 1.1) 49.3 (43.3, 55.3) 1.0 (0.9, 1.0)

 Current Smokerd 33.0 (32.1, 33.8) 1.0 (1.0, 1.0) 44.2 (41.8, 46.7) 0.9 (0.8, 0.9)

High cholesterol

 Never Smokerb 31.0 (30.7, 31.4) 1.0 (referent) 45.6 (42.3, 48.9) 1.0 (referent)

 Former Smokerc 35.6 (34.9, 36.4) 1.1 (1.1, 1.2) 49.0 (42.9, 55.1) 1.1 (1.0, 1.1)

 Current Smokerd 34.5 (33.8, 35.3) 1.1 (1.1, 1.1) 51.4 (48.4, 54.4) 1.1 (1.0, 1.1)
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No COPD COPD

Chronic Disease Age-adjusted % (95% CI) Multivariable PR (95% 
CI)a

Age-adjusted % (95% CI) Multivariable PR (95% 
CI)a

Kidney disease

 Never Smokerb 2.1 (2.0, 2.3) 1.0 (referent) 6.3 (5.3, 7.5) 1.0 (referent)

 Former Smokerc 2.5 (2.2, 2.8) 1.2 (1.1, 1.3) 7.6 (5.1, 11.0) 0.9 (0.8, 1.1)

 Current Smokerd 2.4 (2.1, 2.6) 1.0 (0.9, 1.2) 5.6 (4.5, 6.8) 0.7 (0.6, 0.9)

Stroke

 Never Smokerb 1.9 (1.8, 2.0) 1.0 (referent) 6.4 (5.3, 7.7) 1.0 (referent)

 Former Smokerc 2.7 (2.5, 2.9) 1.4 (1.3, 1.4) 6.1 (4.8, 7.7) 1.0 (0.9, 1.2)

 Current Smokerd 3.3 (3.1, 3.6) 1.5 (1.3, 1.6) 8.9 (7.7, 10.3) 1.2 (1.0, 1.5)

a
Prevalence ratio (PR) and 95% confidence interval (CI) obtained from separate multivariable log-linear regression models that included age, 

gender, race/ethnicity, marital status, educational attainment, household income, and health insurance coverage as covariates.

b
Respondents who smoked fewer than 100 cigarettes during their lifetime were considered never smokers.

c
Respondents who smoked at least 100 cigarettes and reported smoking not at all at the time of interview were considered former smokers.

d
Respondents who smoked at least 100 cigarettes and reported smoking every day or on some days at the time of interview were considered current 

smokers.
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Table 4

Relationship of all possible combinations of chronic obstructive pulmonary disease (COPD) and cigarette 

smoking status categories to other chronic conditions among adults aged ≥18 years: Behavioral Risk Factor 

Surveillance System, 2011

COPD × Smoking Status Chronic Disease Multivariable PR (95% CI)a

Arthritis

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.2 (1.2, 1.2)

No COPD/Current Smokerd 1.2 (1.2, 1.2)

COPD/Never Smokerb 1.8 (1.7, 1.8)

COPD/Former Smokerc 1.6 (1.5, 1.6)

COPD/Current Smokerd 1.8 (1.7, 1.9)

Asthma

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.1 (1.0, 1.1)

No COPD/Current Smokerd 1.1 (1.0, 1.1)

COPD/Never Smokerb 4.5 (4.3, 4.8)

COPD/Former Smokerc 4.3 (4.1, 4.6)

COPD/Current Smokerd 3.7 (3.5, 3.9)

Cancer

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.3 (1.2, 1.4)

No COPD/Current Smokerd 1.1 (1.1, 1.2)

COPD/Never Smokerb 1.5 (1.4, 1.7)

COPD/Former Smokerc 1.7 (1.6, 1.8)

COPD/Current Smokerd 2.0 (1.8, 2.2)

Coronary heart disease

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.5 (1.4, 1.5)

No COPD/Current Smokerd 1.4 (1.3, 1.5)

COPD/Never Smokerb 3.0 (2.7, 3.3)

COPD/Former Smokerc 2.7 (2.5, 2.9)

COPD/Current Smokerd 3.1 (2.9, 3.4)

Depression

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.4 (1.3, 1.4)

No COPD/Current Smokerd 1.7 (1.6, 1.8)
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COPD × Smoking Status Chronic Disease Multivariable PR (95% CI)a

COPD/Never Smokerb 2.3 (2.1, 2.4)

COPD/Former Smokerc 2.3 (2.2, 2.4)

COPD/Current Smokerd 2.6 (2.5, 2.8)

Diabetes

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.2 (1.1, 1.2)

No COPD/Current Smokerd 0.9 (0.8, 0.9)

COPD/Never Smokerb 1.7 (1.6, 1.9)

COPD/Former Smokerc 1.5 (1.4, 1.6)

COPD/Current Smokerd 1.4 (1.3, 1.5)

High blood pressure

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.1 (1.1, 1.1)

No COPD/Current Smokerd 1.0 (1.0, 1.0)

COPD/Never Smokerb 1.4 (1.4, 1.5)

COPD/Former Smokerc 1.3 (1.2, 1.3)

COPD/Current Smokerd 1.2 (1.2, 1.3)

High cholesterol

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.1 (1.1, 1.2)

No COPD/Current Smokerd 1.1 (1.0, 1.1)

COPD/Never Smokerb 1.3 (1.3, 1.4)

COPD/Former Smokerc 1.3 (1.3, 1.4)

COPD/Current Smokerd 1.4 (1.4, 1.5)

Kidney disease

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.2 (1.1, 1.3)

No COPD/Current Smokerd 1.0 (0.9, 1.2)

COPD/Never Smokerb 2.5 (2.2, 2.9)

COPD/Former Smokerc 2.2 (1.9, 2.5)

COPD/Current Smokerd 2.8 (1.6, 2.1)

Stroke

No COPD/Never Smokerb 1.0 (referent)

No COPD/Former Smokerc 1.4 (1.3, 1.5)

No COPD/Current Smokerd 1.5 (1.3, 1.6)

COPD/Never Smokerb 2.3 (2.0, 2.7)
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COPD × Smoking Status Chronic Disease Multivariable PR (95% CI)a

COPD/Former Smokerc 2.2 (1.9, 2.4)

COPD/Current Smokerd 2.9 (2.6, 3.2)

a
Prevalence ratio (PR) and 95% confidence interval (CI) obtained from separate multivariable log-linear regression models for each chronic 

condition that included all possible combinations of COPD and status smoking categories as a predictor when entered simultaneously with age, 
gender, race/ethnicity, marital status, educational attainment, household income, and health insurance coverage as covariates.

b
Respondents who smoked fewer than 100 cigarettes during their lifetime were considered never smokers.

c
Respondents who smoked at least 100 cigarettes and reported smoking not at all at the time of interview were considered former smokers.

d
Respondents who smoked at least 100 cigarettes and reported smoking every day or on some days at the time of interview were considered current 

smokers.
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