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Introduction
COPD, a leading cause of chronic disease-attributed death, is a complex, multi-faceted,
and progressive condition that detrimentally affects the structural and physiological
functioning of the respiratory system. Patients with COPD experience varying degrees
of dyspnea and mucus/sputum production that exacerbate inefficient breathing.
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Introduction: Challenges associated with COPD increase patients’ risk of physical immobility
and emotional distress, perpetuating a cycle of symptomatic living that hinders patients’ selfmanagement and adherence to a treatment regimen. There is limited evidence available on
how discrete behavioral and health risk factors contribute to the physical and mental distress
experienced by people living with COPD.
Purpose: This secondary data analysis of 2016 Behavioral Risk Factor Surveillance System
(BRFSS) sought to identify subgroups of people with COPD who were at the highest risk for
physical and mental distress.
Methods: We selected 16 relevant risk indicators in four health-related domains – 1) health risk
behaviors, 2) lack of preventive vaccinations, 3) limited health care access, and 4) comorbidities – as predictors of physical and mental health-related quality of life (HRQoL) in the COPD
population. Latent class modeling (LCM) was applied to understand how various health-related
indicators in these four health domains influenced reports of physical and/or mental distress.
Results: The majority of BRFSS respondents who reported a COPD diagnosis experienced
physical (53.76%) and/or mental (58.23%) distress in the past 14 days. Frequent physical and
mental distress were more common in females with COPD in the 45–64 years age group, who
were also identified as white and in the lower socioeconomic group. Respondents with intermediate- to high-risk behaviors, intermediate to multiple comorbidities, limited access to health
care, and intermediate to low use of preventive vaccinations were more likely to report frequent
physical distress compared to the low-risk respondents. Similarly, respondents with high-risk
behaviors, intermediate to multiple comorbidities, and low use of preventive vaccinations were
more likely to report frequent mental distress than the low-risk group.
Discussion: This analysis of updated 2016 BRFSS data identified high-risk Americans with
COPD who could benefit from disease management and secondary/tertiary health promotion
interventions that may improve HRQoL. Future research should address noted disparities in
risk factors, particularly among low socioeconomic populations living with COPD.
Keywords: COPD, HRQoL, physical distress, mental distress, latent class modeling, BRFSS
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These challenges increase patients’ risk of physical immobility and emotional distress,1–4 perpetuating a vicious cycle of
symptomatic living that hinders patients’ self-management
and adherence to a treatment regimen. In the United States in
2010, medical costs attributable to COPD were ~$72.7 billion
and are forecasted to an estimated 53% rise by 2020. 5
The efforts to understand the modifiable behavioral and
environmental factors that contribute to patients’ physical and
emotional distress represent the fundamental public health
goals to alleviate the burden of COPD worldwide, advance
the health and well-being of this underserved patient population, and ultimately improve quality of life.6,7
COPD is a progressive condition, meaning that breathing
challenges and associated physical symptoms worsen over
time. Timely and proactive management is necessary to
alleviate the burden of behavioral and health-related factors
that expedite the disease progression. Despite evidence that
if a patient quits smoking, the patient can slow down the
decline of lung functioning and can improve their chance
of surviving COPD,8 nearly 40% of patients with COPD
continue to smoke after a COPD diagnosis.9 Similarly, it
is a national priority to promote flu vaccine uptake against
respiratory viruses among patients with COPD;10 however,
over half (51.5%) of patients with COPD in the United States
report never receiving an influenza vaccination.11 Given their
poor disease management practices, patients with COPD
who smoke or have contracted the influenza virus experience negative health-related outcomes that compromise
their quality of living.12,13 Observational studies identify
smoking status and contracting influenza as predictors of
one another,11 making it difficult to assess their temporal
relationship and unique contribution to emotional and physical distress. There is limited evidence that examines how
sociocultural behavioral and health risk factors, including
smoking behaviors and vaccine avoidance, contribute to
the physical and mental distress experienced by people with
COPD in the United States.
The Behavioral Risk Factor Surveillance System
(BRFSS)14 hosts a population-based survey that empirically
monitors numerous domains associated with health-related
quality of life (HRQoL), including health risk behaviors,
vaccination rates, access to health care, and comorbid health
conditions. Several indicators are used in the BRFSS to
describe each of the domains, many of which are highly correlated and interdependent. Conventional analytical methods
traditionally used to analyze the effects of these domains
generally focus only on individual risks, making them less
than ideal for untangling complex relationships among
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various health-related indicators. Latent class modeling
(LCM) represents an efficient analytical strategy for summarizing indicators of physical and mental distress using latent
classes that define risk classes of individuals.15 Separating
respondents into distinct risk categories affords researchers
the opportunity to use regression-based analyses to determine
associations between latent classes and unique dimensions of
HRQoL, including mental and physical distress. Accordingly,
this study applied LCM procedures described elsewhere15
to 1) summarize and group health indicators of people with
COPD into mutually exclusive health domains and 2) identify
subgroups of people with COPD who are at the highest risk
for physical and mental distress.

Method
Data source
The BRFSS, administered by the Centers for Disease Control and Prevention in all 50 states and 4 US territories, is a
population-based, random-digit-dialed telephone survey that
monitors access to health care, certain health conditions, and
behavioral health risks that contribute to the leading causes of
disease and death among adults aged $18 years. The BRFSS
methods, including sample selection and weighting procedures, are described elsewhere.16 All BRFSS questionnaires,
data, and reports are available at http://www.cdc.gov/brfss/.
This investigation explored the 2016 BRFSS dataset.
In particular, this study constituted all respondents who
answered “Yes” to the question “Has a doctor, nurse, or
other health professional EVER told that you have chronic
obstructive pulmonary disease (COPD), emphysema or
chronic bronchitis?” (N=32,791). We selected 16 relevant
risk indicators in four health-related domains – health risk
behaviors, lack of preventive vaccinations, limited health care
access, and comorbidities – that are known to independently
influence physical and mental HRQoL outcomes in people
living with COPD12,17–19 (Figure 1).

Indicators
We assessed five health risk behaviors among respondents
who reported being diagnosed with COPD: 1) current tobacco
smoking (smokes cigarettes every day or some days); 2) binge
drinking ($5 drinks on at least one occasion in the past 30 days
for men, $4 drinks on at least one occasion over the past
30 days for women); 3) higher risk drinking ($3 drinks on at
least one occasion over the past 30 days for men, $2 drinks
on at least one occasion over the past 30 days for women);
4) e-cigarette use (smoked e-cigarettes every day or some
days); and 5) use of chewing tobacco (current use of chewing
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Current tobacco smoking
Binge drinking
Heavy drinking

Health
risk
behaviors

E-cigarette use

Annual income

Chewing tobacco use
No pneumonia vaccine ever
No flu vaccine in past year

Age
Preventive
vaccinations
Frequent
physical or
mental distress

No health care coverage
No regular health care
provider

Sex

Health care
access

Race
Hispanic
Education
Marital status

No routine checkup in
past year

Veteran status

Asthma
Diabetes
Cancer

Comorbidities

Coronary heart disease
Arthritis
Depressive disorder
Figure 1 Sixteen indicators, four health domains, two HRQoL outcomes, and eight covariates for LCM approach to analyze 2016 data collected from individuals with COPD
who responded to the BRFSS survey (N=32,791). Data in this figure is adapted based on the indicators, domains and covariates tested by Jiang and Zack.15
Abbreviations: HRQoL, health-related quality of life; LCM, latent class modeling; BRFSS, Behavioral Risk Factor Surveillance System.

tobacco, snuff, or snus every day or some days). We assessed
lack of preventive vaccinations obtained by BRFSS respondents with COPD using two items: 1) never had a pneumonia
vaccination and 2) had no influenza vaccination in the past
12 months. Three questions were asked to determine limited
health care access: 1) being uninsured (no health care coverage); 2) having no regular health care provider; and 3) having
no routine checkup in the past year. We also identified if
respondents reported ever being told by a health professional
if they had any of the following comorbidities: asthma, diabetes, coronary heart disease, cancer, rheumatoid arthritis, gout,
lupus, fibromyalgia, or depressive disorders (ie, depression,
major depression, dysthymia, or minor depression).

Outcomes: physical and mental HRQoL
HRQoL is best assessed with reference to a quantified
period of time. Therefore, poor HRQoL was assessed for

International Journal of COPD 2019:14

both physical health (“Now thinking about your physical
health, which includes physical illness and injury, for how
many days during the past 30 days was your physical health
not good?”) and mental health (“Now thinking about your
mental health, which includes stress, depression, and problems with emotions, for how many days during the past
30 days was your mental health not good?”). Quantifying
these estimates in terms of days in the most recent month
avoids the need to use more complex weights in aggregating
and comparing data based on multiple choice questions.10
Two dependent variables were dichotomized in the following manner: 14 or more days (more frequent physical or
mental distress) and 0–13 days (less frequent physical or
mental distress). People who experience symptoms of physical and mental distress for at least 2 weeks (14 days) over
the course of a month tend to function at lower levels.20–22
Several prior studies have coded these BRFSS items in an
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analogous manner to identify distress impacting mental and
physical HRQoL.15,23,24

Covariates
Potential confounders in multivariable analyses included
age group (18–44 years, 45–64 years, $65 years), sex
(male, female, refused), race (White, Black or African
American, American Indian or Alaska Native, Asian, Pacific
Islander, other race, no preferred race), ethnicity (Hispanic,
not Hispanic), education level (never attended school or
only attended kindergarten, grades 1 through 8, grades 9
through 11, grade 12 or General Education Development
(GED), college 1–3 years, college 4 years or more), annual
income (,$20K, $20K–$34,999, $35K–$49,999, $50K–
$74,999, $$75,000), marital status (married, divorced,
widowed, separated, never married, member of an unmarried couple), and veteran status (served on active duty in US
military, did not serve on active duty in US military).

Data analysis
LCM collapses many discrete indicators into a few meaningful latent classes (ie, categories that condense levels of a
domain) and estimates the probability that a person belongs
to a specific latent class. The response pattern is the unit
of analysis.25,26 In this study, rather than using summated
indices of risk behaviors or health conditions, researchers
used LCM, which enabled research to consider numerous
correlated items as indicators of four health domains related
to the physical and mental HRQoL outcomes. For example,
for the 5 indicators of risky health behaviors, LCM can
summarize the 32 possible response patterns (25=32) into
an interpretable number of latent classes.
The latent class model provides the prevalence of each
latent class (marginal probabilities) and the class-specific
response probabilities of each indicator (conditional probabilities). To determine the most parsimonious model,
we sequentially fitted models from class 1 to more latent
classes,26,27 compared successive models using the Bayesian Information Criterion (BIC), and chose the model with
the smallest BIC values.28 The smallest BIC values for each
health domain corresponded with the most parsimonious
model, which was subsequently plotted and graphed. LCM
uses a measurement model in which individuals can be classified into mutually exclusive and exhaustive types or latent
classes, based on their pattern of answers on a set of variables.
For example, if class 1 shows that respondents reported high
(eg, 60% reported smoking, 90% heavy drinking) on most
(not necessarily all) of the risk behaviors compared with other
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classes, this class is interpreted as the “high risk” group. On
the other hand, if class 3 shows that respondents reported low
(eg, 20% reported smoking, 30% heavy drinking) on most
(not necessarily all) of the risk behaviors compared with
other classes, this class is interpreted as the “low risk” group.
To examine the influence of higher risk classes on variable domains of health, we performed two sets of logistic
regressions to assess the association of each latent class with
the two outcomes, physical and mental distress, affecting
HRQoL. These models estimate ORs with 95% CIs for frequent physical and mental distress of the higher risk classes
relative to the lower risk classes, adjusting for age, sex, race,
ethnicity, education, income, marital status, and veteran
status. Merging LCM with logistic regression provides several advantages when analyzing complex datasets such as
the BRFSS.15 First, grouping of correlated health indicators
into health domains allows indicators to be correlated with
outcomes through discrete domains, which minimize multicollinearity. Second, combining LCM and logistic regression
models allows several indicators to contribute to discrete
domains, thus improving domain reliability by reducing
variation in health domains caused by a single indicator(s).
Finally, once the number of latent classes is selected, LCM
does not require specification of arbitrary cutoffs to distinguish classes.15 We conducted all LCM analyses in Mplus
(version 7.3) because this software can accommodate the
complex sampling design (ie, strata, primary sampling unit,
and weight) of BRFSS.15 We performed all other analyses
with Statistical Analysis System (SAS) version 9.4 Survey
procedures.29 Significance was set at P,0.05.

Results
The demographics by physical and mental distress are
presented in Table 1 (N=32,791). The vast majority of
respondents were over the age of 45 years and non-Hispanic
Caucasian, and over half were female. Over 20% of
respondents (n=4,643; 23.2%) did not have a high school
degree, while only 12.4% (n=6,582) reported $4 years of
college. More than one-third (n=11,907; 36.3%) reported
annual incomes ,$20K, while 25% (n=7,548) reported
earning .$50K per year. About 42% (n=12,784) of respondents were married, with a sizable proportion (~40%;
n=15,586) identifying as divorced, widowed, or separated.
Over 80% (n=26,872; 83.5%) of BRFSS respondents with
COPD reported no prior experience in the US military.
The majority of respondents with COPD reported experiencing physical (53.76%) and/or mental (58.23%) distress in
the past 14 days, indicative of “frequent distress.” In adults
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Table 1 Prevalence of frequent physical and mental distress, by demographic characteristics, COPD population, Behavioral Risk Factor
Surveillance System, 2016a
Demographic
characteristics

No of respondents
with COPDa, n=32,791b (%)

Frequent mental distress,
% (95% CI)b, n=7,734

Frequent physical distress,
% (95% CI)b n=12,690

18–44 years

3,199 (20.6)

53.4 (49.8, 57.1)

43.6 (39.8, 47.4)

45–64 years

13,124 (42.9)

58.9 (56.6, 61.2)

64.0 (61.9, 66.0)

$65 years

16,468 (36.5)

43.2 (40.2, 46.2)

58.5 (56.4, 60.7)

Male

12,752 (44.2)

54.1 (51.2, 57.0)

58.2 (55.9, 60.5)

Female

20,039 (55.8)

53.5 (51.4, 55.5)

58.1 (56.3, 60.0)

White

28,043 (80.9)

53.4 (51.7, 55.2)

59.0 (57.5, 60.5)

Black or African American

2,642 (13.3)

52.6 (46.9, 58.3)

52.6 (47.2, 58.1)

American Indian or Alaskan Native

892 (2.2)

61.4 (51.8, 71.1)

68.6 (61.4, 75.8)

Asian

210 (1.4)

37.3 (15.8, 58.8)

37.0 (19.7, 54.2)

Native Hawaiian or other Pacific Islander

161 (0.2)

69.7 (52.3, 87.0)

69.8 (55.9, 83.6)

Other race

391 (1.7)

62.1 (50.2, 74.1)

55.9 (44.6, 67.3)

No preferred race

102 (0.3)

57.0 (38.3, 75.7)

69.7 (54.1, 85.3)

Yes

1,484 (8.8)

57.9 (51.6, 64.2)

57.0 (51.1, 62.8)

No

31,307 (91.2)

53.3 (51.5, 55.0)

58.3 (56.8, 59.8)

Less than a high school degree

4,643 (23.2)

62.4 (58.7, 66.2)

66.7 (63.6, 69.8)

Grade 12 or GED

11,583 (33.0)

54.3 (51.5, 57.2)

57.9 (55.4, 60.3)

College 1–3 years

9,983 (31.4)

50.7 (47.7, 53.7)

56.2 (53.6, 58.8)

College $4 years

6,582 (12.4)

40.0 (36.5, 43.5)

45.3 (42.3, 48.2)

,$20,000

11,907 (36.3)

64.1 (61.6, 66.5)

68.1 (65.9, 70.2)

$20,000–$34,999

8,879 (25.4)

51.7 (48.4, 55.0)

57.1 (54.5, 59.8)

$35,000–$49,999

4,457 (13.1)

46.8 (41.8, 51.9)

48.1 (43.8, 52.5)

$50,000–$74,999

3,568 (11.0)

40.5 (34.7, 46.4)

49.0 (44.1, 53.9)

$$75,000

3,980 (14.2)

37.2 (32.3, 42.1)

44.0 (39.5, 48.5)

Married

12,784 (42.2)

47.8 (44.9, 50.6)

55.9 (53.5, 58.2)

Divorced

7,581 (20.5)

60.3 (57.2, 63.4)

65.4 (62.6, 68.2)

Widowed

6,857 (14.5)

52.7 (49.0, 56.4)

61.4 (58.3, 64.6)

Separated

1,148 (4.1)

62.2 (55.0, 69.3)

67.7 (61.9, 73.5)

Never married

3,522 (14.6)

55.7 (51.5, 59.9)

48.7 (44.6, 52.8)

Member of an unmarried couple

797 (4.1)

54.1 (43.8, 64.4)

54.4 (43.8, 65.1)

Yes

5,919 (16.5)

54.2 (49.8, 58.7)

59.7 (56.3, 63.1)

No

26,872 (83.5)

53.6 (51.8, 55.5)

57.9 (56.3, 59.5)

Age

Sex

Race

Hispanic

Education

Annual income

Marital status

Veteran status

Notes: aBRFSS respondent inclusion criteria was answer of “Yes” for the question if ever told of COPD, emphysema, or chronic bronchitis diagnosis by health care provider.
b
Percentages reflect proportion of respondents experiencing distress within each demographic category subgroup. Some categories do not add to the total because of
missing responses.

with COPD within the 45- to 64-year-old age group who
also indicated that they had a lower education level, a lower
income level, and that they were divorced, widowed, or
separated, frequent physical distress was more common.
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This pattern was similar for those reporting mental distress;
thus, these demographic variables were entered as covariates
in the latent class analyses. The latent class models with three
latent classes provided the best fit for all four health domains.
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About one out of every ten (9%) of COPD respondents
belonged to the highest risk class for the five health risk
behaviors (Figure 2). Of these, 62.6% smoked every day,
51.1% reported binge drinking in the past 30 days, 73.7%
were heavy drinkers, 5.4% used e-cigarettes daily, and 4.2%
used smokeless tobacco daily. Approximately two out of
every ten (22%) of the COPD population made up an intermediate class: 55.6% smoked every day, 49.1% reported
binge drinking, 83.6% were heavy drinkers, 2.9% used
e-cigarettes daily, and 3.0% used smokeless tobacco daily.
In the remaining 68.9% of the COPD population (low risk),
22.9% smoked every day, 11.4% reported binge drinking,
44.0% were heavy drinkers, 9.1% used e-cigarettes daily, and
1.4% used smokeless tobacco daily.

Comorbidities
About 32% of the COPD population reported being in the
multiple condition class, which represented the highest risk
class for the six health conditions (Figure 3): 92% in this
class reported having asthma, 35.6% reported diabetes,
24.1% reported cancer, 22.1% reported cardiovascular disease (CVD), 91.1% reported arthritis, and 80.6% reported
depressive symptoms. About 51.5% of the COPD population
reported intermediate conditions for the six health conditions:
85.6% in this class reported having asthma, 27.2% reported


diabetes, 38.3% reported cancer, 24.9% reported CVD,
63.2% reported arthritis, and 12.1% reported depressive
symptoms. In the remaining 16.4% of the COPD population with few conditions, 70.6% in this class reported having asthma, 5.3% reported diabetes, 4.3% reported cancer,
0.8% reported CVD, 16.4% reported arthritis, and 30.4%
experienced depressive symptoms.

Health care access
About 6.1% of the COPD population belonged to the highest
risk class in regard to difficulty accessing the three types of
health care services (Figure 4). Only 43.9% of patients with
limited health care access reported having health care plans,
22.5% reported having personal health care provider(s), and
14.4% had routine checkups in the past year. In 54.5% of the
COPD population falling into intermediate access, 99.9% of
these reported having health care plans, 98.3% having personal health care provider(s), and 91.8% having coverage in
the past year for health checkups. Of the remaining 39.4% of
the COPD population, 93.9% of these reported having health
care plans, 93.0% having personal health care provider(s), and
83.5% having coverage in the past year for health checkups.

Preventive vaccinations
About 20.5% of COPD population belonged to the highest risk class for the two protective vaccines (Figure 5).
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Health risk behaviors







6PRNLQJ

%LQJHGULQNLQJ

+HDY\GULQN

(FLJDUHWWH

6PRNHOHVV

+HDOWKULVNEHKDYLRUV
Figure 2 Prevalence probabilities of risky behaviors by latent class, COPD population in 2016 BRFSS data. Behaviors refer to the past 30 days. Binge drinking is defined
as $5 drinks for men or $4 drinks for women on one occasion during the past 30 days. Heavy drinking is defined as $3 drinks/day for men or $2 drinks/day for women
on single occasion during the past 30 days.
Abbreviation: BRFSS, Behavioral Risk Factor Surveillance System.

814

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

International Journal of COPD 2019:14

Dovepress

Stellefson et al




3HUFHQW









$VWKPD

'LDEHWHV
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'HSUHVVLRQ

&RPRUELGLWLHV
Figure 3 Probabilities of health conditions by latent class, BRFSS, 2016. Health conditions defined as having ever been told by a health professional that they had the condition
of asthma, diabetes, cancer, CVD, arthritis, or depressive symptoms.
Abbreviation: BRFSS, Behavioral Risk Factor Surveillance System.

Only 22.1% had received the pneumonia vaccine and only
25.2% had received flu shots. About 19.2% of the COPD
population made up an intermediate class: 29.6% had
received pneumonia vaccine and 20.5% had received flu
shots. In the remaining 60.2% of the COPD population,

99.5% had received the pneumonia vaccine and 55.3%
reported receiving the flu shot.
Table 2 presents the findings from the logistic regressions assessing the association of each latent class with each
of the two outcomes, physical distress and mental distress.





0HPEHUVKLS
&ODVVOLPLWHGDFFHVV 
&ODVVLQWHUPHGLDWHDFFHVV 
&ODVVKDVDFFHVV 



3HUFHQW

International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/ by 150.216.65.142 on 09-May-2019
For personal use only.



0HPEHUVKLS
&ODVVPXOWLSOHFRQGLWLRQV 
&ODVVLQWHUPHGLDWHFRQGLWLRQV 
&ODVVIHZFRQGLWLRQV 








+HDOWKFDUHFRYHUDJH

+HDOWKFDUHSURYLGHU

/HQJWKRIFKHFNXS

+HDOWKFDUHDFFHVV
Figure 4 Probabilities of health care access by latent class, COPD population in BRFSS, 2016.
Abbreviation: BRFSS, Behavioral Risk Factor Surveillance System.
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&ODVVKLJKHUXVH 
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Figure 5 Prevalence of use of preventive vaccinations by latent class, COPD population in 2016 BRFSS data. Respondents were asked to report if they had ever received
the pneumonia vaccine. Respondents were asked to report if they received the flu vaccine during the past year.
Abbreviation: BRFSS, Behavioral Risk Factor Surveillance System.

Respondents with high-risk behaviors, more comorbidities,
limited health care access, and low use of preventive vaccinations were more likely to report frequent physical distress as compared to the low-risk respondents. Respondents

with high-risk behaviors, more comorbidities, and low use
of preventive vaccinations appeared to be more likely to
report frequent mental distress than the low-risk group. Two
unexpected findings were that those reporting intermediate

Table 2 ORs of frequent physical and mental distress, by health domain, adults reporting diagnosis of COPD, Behavioral Risk Factor
Surveillance System, 2016a
Health domain

Frequent physical distress

Frequent mental distress

Odds ratio

95% CI

Odds ratio

95% CI

Low risk (n=5,484)

1.00b

NA

1.00b

NA

Intermediate risk (n=9,113)

1.30

1.08, 1.56*

0.88

0.73, 1.06

High risk (n=18,194)

1.22

1.03, 1.45*

1.41

1.17, 1.70*

Few conditions (n=5,474)

1.00b

NA

1.00b

NA

Intermediate conditions (n=17,241)

2.03

1.69, 2.42**

0.66

0.54, 0.81*

Multiple conditions (n=10,724)

3.49

2.90, 4.20**

1.91

1.60, 2.27*

Has access (n=13,186)

1.00b

NA

1.00b

NA

Intermediate access (n=18,229)

1.20

0.95, 1.51

0.46

0.36, 0.59*

Limited access (n=2,024)

1.63

1.29, 2.06*

0.91

0.72, 1.15

High use (n=20,143)

1.00b

NA

1.00b

NA

Intermediate use (n=6,430)

3.03

2.53, 3.63**

2.27

1.90, 2.72**

Low use (n=6,863)

2.11

1.83, 2.44**

1.18

1.01, 1.39*

Risk behavior

Comorbidities

Health care access

Preventive vaccines

Notes: *P,0.05; **P,0.01. aAnalyses were adjusted for age, sex, race/ethnicity, education, marital status, veteran status, annual income, and all other latent variables in
Table 2. Frequent physical or mental distress was defined as reporting 14 or more physically or mentally unhealthy days in the last 30 days. bReference values.
Abbreviation: NA, not applicable.
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comorbidities reported less mental distress than the low-risk
group (OR =0.66) and those with intermediate health care
access were less likely to report mental distress than the
low-risk group (OR =0.46).

Discussion
Demographic characteristics of BRFSS
respondents with COPD
Most US adults with COPD included in the 2016 BRFSS
were over the age of 45 years, female, white, had a high
school education or less, and had an annual income
of ,$20,000. COPD is an increasingly important problem
for aging adults30 with lower socioeconomic status (SES),31
especially females.32,33 Differences between genders in
pulmonary structure, airway diameter, and diffusion surface contributes to increased COPD diagnoses in women.34
Furthermore, women may be especially vulnerable to the
negative health effects of tobacco smoke.35
Over one-half of adults self-reporting a COPD diagnosis experienced physical and/or mental distress. Factors
associated with mental and physical distress included being
45–64 years of age and having lower education and income.
Prior research confirms that a disproportionate burden of
COPD occurs in people of low SES who often experience
worsened COPD health outcomes.14 Age, on the other hand,
has been shown to be unrelated to several health outcomes
(eg, mental health outcomes, HRQoL, or breathlessness)
among people with COPD.36 These findings indicate the
need for innovative solutions that increase availability
and access to care, conceivably through telemedicine and
telehealth technologies.37

Health risk behaviors
A high proportion of patients with COPD were classified
as engaging in high-risk behaviors. This included smoking
behaviors and alcohol consumption, either binge drinking
or simply drinking above the recommended dietary national
guidelines in the last 30 days.38 There are several plausible
lines of reasoning for this association. First, risk factors associated with distress among our COPD respondents parallel
previous research that examined substance use comorbidity.
Specifically, being 45–64 years of age, living in lower SES
areas, having less education, and experiencing high distress
are associated with concurrent risky alcohol and tobacco use.39
Second, alcohol and tobacco use have been cited as potentiating the rewarding effects of the other substance. People
living with COPD struggle to achieve smoking cessation;40,41
therefore, it is possible that alcohol consumption results in
cross-reinforcement.42 Third, compared to those who do not
International Journal of COPD 2019:14
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smoke, smokers are far more likely to develop an alcohol
use disorder.43 This may be due to alcohol consumption
being far more ubiquitous compared to cigarette use in
the general population.44,45 Future research should explore
the effectiveness of programs that simultaneously address
smoking cessation and alcohol dependence46 in the COPD
patient population. It may be that interventions addressing
strategies for reducing psychosocial stress through emotional
coping mechanisms prove to be most effective in facilitating long-term smoking cessation with fewer relapses.47
Although the association between smoking and reduced
HRQoL in people with COPD is clear,12 little research
exists examining how risky alcohol use impacts distress
experienced by people living with COPD. Alcohol consumption was once thought to be associated with COPDrelated mortality, but recent empirical evidence questions
the link between alcohol use and COPD exacerbations,48
especially after adjusting for tobacco use.49 The presence of
a single anxiety disorder is associated with elevated smoking
prevalence.50 Future research should explore the temporal
relationship between substance use behaviors and physical
and mental distress reported by patients with COPD. In particular, future investigations should longitudinally examine if
these substances are used to cope with mental and physical
distress, or if the use or addiction to these substances is a
manifestation of mental and physical distress. Determining
best practices for simultaneously reducing alcohol consumption and tobacco smoking behaviors among people
living with COPD will be important for future intervention
development. This research could have important implications for precisely addressing the biopsychosocial elements
of substance use and mental health treatment in the context
of COPD self-management.
Less than 10% of respondents self-reporting a COPD
diagnosis used e-cigarettes (also known as vaping) and
smokeless tobacco; however, respondents in the low-healthrisk-behavior class showed slightly higher rates of e-cigarette
use than respondents in the intermediate- and high-risk
classes. Use of e-cigarettes is associated with increased odds
of being diagnosed with COPD as well as worse pulmonary
outcomes in people living with COPD.51,52 E-cigarettes may
help facilitate cessation of conventional tobacco cigarette
use among smokers with COPD; however, little is known
about whether regular e-cigarette use may reduce health
risks in COPD that are traditionally associated with smoking
tobacco (eg, limit frequency of dyspnea exacerbations).53
While results from this study suggest that e-cigarette use is
not yet common among US adults living with COPD, future
research should examine the extent to which e-cigarette
submit your manuscript | www.dovepress.com
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use represents a tobacco harm reduction mechanism for
ex-smokers diagnosed with COPD.

Comorbid conditions
Approximately one-third of patients with COPD were in the
multiple condition class, which supports the fact that COPD is
associated with significantly higher comorbidities compared
to other chronic diseases.54 Of the six comorbidities considered in this analysis, the largest proportion of multi-morbid
patients with COPD reported living with asthma, arthritis,
and depression. Among those living with COPD, high prevalence of these comorbidities results in severe consequences
such as higher mortality, reduced HRQoL, and higher risk
of emergency room and hospital visits.55,56
The percentage of patients with COPD who also reported
arthritis in this study varied across risk classes (few conditions: 16.4%; intermediate conditions: 63.2%; and multiple
condition: 91.1%), meaning that arthritis is a more significant
concern for patients experiencing multiple illnesses as compared to those experiencing fewer illnesses. In addition, over
70% of respondents with COPD in each risk class reported
being diagnosed with asthma, suggesting that asthma and
COPD are still misdiagnosed or mistaken for one another
despite their unique physiological manifestations and
diagnostic/treatment procedures.57
The proportion of patients reporting depression with
fewer comorbid conditions was actually greater than that
for patients in the intermediate risk category. A majority
of respondents in this intermediate risk category reported
living with both asthma and arthritis, the effects of which are
associated with mental health distress.58,59 Slightly more than
80% of BRFSS respondents with COPD in the highest risk
class reported depressive symptoms. As COPD progresses,
adults experience noteworthy declines in physical activity60
and HRQoL that are exacerbated by poor mental health.4,61
Patients with COPD who experience anxiety and depression
typically also show higher levels of dyspnea (ie, shortness
of breath) compared to non-depressed patients, even though
objective respiratory impairment is similar in both depressed
and non-depressed patients.61 Further, depressed patients
with COPD are at an increased risk of experiencing greater
all-cause hospitalization leading to mortality.62
Effective treatments and interventions for mental health
distress can substantially improve HRQoL outcomes for
comorbid patients living with COPD.63 Future research
should examine how distinct combinations of comorbid
conditions can impact mental health outcomes among
patients living with COPD. Unique interaction effects of
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specific comorbidities may predict depressive symptoms
in COPD more so than sheer number of conditions patients
may be living with. In addition, symptoms of physical
distress in comorbid patients should be explored further
to assist health care providers in developing more tailored
treatment plans for this sub-group of patients with COPD.

Access to health care
Few studies have investigated associations between accessto-care factors and quality of life among people with COPD.
In this study, the overwhelming majority of respondents
reported having at least intermediate access to health care;
however, less than half (43.9%) in the highest risk class
reported having a health care plan; only 22.5% reported
having a primary care provider; and even fewer (14.4%)
underwent a physical/checkup in the past year. Access to care
represents a restrictive barrier to effective disease management for high-risk patients with COPD. Greater availability
of (and accessibility to) pulmonary care specialists may be
key in reducing emergency room and hospital utilization
among high-risk patients with COPD.64 Future research
should explore multi-level barriers to specialized and routine
care for patients with COPD. For example, to slow down
the progression of COPD, annual physicals are extremely
important for monitoring changes in lung functioning and
should be encouraged by health care providers.62

Preventive vaccinations
A large chasm was present between higher risk latent classes
and the low-risk classes with regard to vaccination rates.
Only about one-quarter of respondents with COPD in the
highest risk (low use) class reported getting their annual flu
shot, while slightly more than 20% reported being vaccinated
against pneumonia. Low vaccination rates are particularly
concerning for people living with COPD because they are
vulnerable to influenza, which can cause both breathing
exacerbations and pneumonia, often resulting in significant
health care burdens and even premature death.65
Among the 60% of people with COPD in the low risk
(high use) class for preventive vaccinations, almost all
reported receiving the pneumonia vaccination (99.5%), yet
only about half (55.3%) obtained their annual flu vaccination. Prior analyses of 2012 BRFSS data showed that close
to 50% of patients with COPD were not vaccinated against
influenza,11,66 which is similar to the flu vaccine rate reported
here. The target HP 2020 recommendation for flu vaccination
is 90% for adults living with chronic conditions.67 Despite
widespread efforts to promote the annual flu vaccine and

International Journal of COPD 2019:14

International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/ by 150.216.65.142 on 09-May-2019
For personal use only.

Dovepress

extremely positive benefit-to-risk ratios for seasonal influenza vaccination in patients with COPD,65,68 the proportion
of people living with COPD who receive their flu vaccine
is not sufficient. To improve these rates, physicians and
pulmonologists should strongly advocate for vaccinations
when administering standard respiratory assessments to
patients. This practice may increase influenza vaccination
rates in adults with COPD.69 People living with COPD who
are susceptible to influenza must receive clear and convincing
messages about the overwhelming benefits of receiving their
vaccinations on a regular schedule. Future research should
seek to understand attitudes and beliefs toward preventive
vaccines among people living with COPD. Many patients
with COPD feel helpless70 and may be skeptical of protective
benefits afforded by vaccination. In addition to understanding
more about these intrapersonal modifying factors, research is
also needed to examine how other upstream ecological factors (ie, cost, access to care) may inhibit receipt of vaccines,
particularly among low-income adults living with COPD.

Influence of risk class on physical and
mental distress
As expected, respondents with higher risk behaviors, more
comorbidities, limited health care access, and low use of
preventive vaccines were more likely to report frequent
physical distress. Respondents demonstrating higher risk
behaviors, multiple comorbidities, and low use of preventive
services were more likely to report frequent mental distress.
Having access to health insurance and health care may have
less bearing on the extent to which mental health problems
(eg, depression and anxiety) are experienced by people with
COPD. Pulmonary rehabilitation has also been identified
as an effective course of treatment for treating anxiety and
depression in patients with COPD,71 yet few patients are able
to access these specialized, often fee-for-service, programs.
Future studies should examine whether lack of specialized
mental health counseling and/or treatments, such as those
available in most pulmonary rehabilitation programs, lead to
increased mental distress among people living with COPD.

Limitations
The BRFSS provides a robust nationally representative
set of responses, yet the analysis of BRFSS data is associated with several limitations.72 First, the cross-sectional
nature of BRFSS data precludes interpretations about the
temporal sequence of associations between risk factors and
poor HRQoL. In other words, it is difficult to determine
whether risky health behaviors, comorbidities, and lack of
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vaccinations/health care are causes for physical and mental
distress, or whether distress itself actually contributed to
these risk factors. Further studies are needed to prospectively
evaluate trends between comorbidities, access to health care,
and higher rates of mental health distress among people
living with COPD.
Second, BRFSS data are based on unvalidated self-reports
via telephone survey. Data may be affected by recall bias. For
example, the item used to identify respondents with COPD
could not be validated against recommended diagnostic tests
such as spirometry.73 Nevertheless, several other studies
examining BRFSS data used similar inclusion criteria for
identifying respondents diagnosed with COPD.74–76 Limited
knowledge about COPD and uncertainty about diagnostic
status can lead to misreporting a clinical diagnosis. For
example, COPD is often misreported and misdiagnosed as
asthma,57 especially among women.77 Because of this, the
individual, social, and biomedical characteristics of respondents in this study may not have been wholly representative of
the general US COPD population. Future studies of patients
with COPD should seek to collect spirometry data from
patients to confirm their COPD diagnosis prior to analyzing
personal risk factors that may be associated with physical
and mental distress. Such population-based research would
directly address several of the major goals outlined in the
US National COPD Action Plan.7
Although BRFSS is a telephone-based survey and
excludes individuals with low SES who do not have telephones, one strength of this study is that it is based on a
very large sample of respondents randomly drawn from the
general population rather than from clinically selected groups
of patients with COPD. Because of this, the generalizability
of our results represents a positive characteristic of this
secondary data analysis.
Limitations of the LCM approach used to analyze BRFSS
data include relatively limited theoretical and empirical
support for the four domains considered in this study. For
example, classes of smaller size identified in this study may
simply represent outliers in the BRFSS data. Nevertheless,
this study attempted to model analyses conducted by Jiang
and Zack,15 who advocated for applying LCM to complex
datasets targeting people with specific health conditions
(eg, COPD).

Conclusion
This secondary data analysis of updated 2016 BRFSS data
identified high-risk Americans with COPD who could
benefit from disease management and secondary/tertiary
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health promotion interventions that may improve HRQoL.
Specifically, this analysis identifies patient subgroups with
high probabilities of risky behaviors who are living with
multiple comorbidities. Future public health research should
address noted disparities in risk factors among this vulnerable, often overlooked, patient population. Future epidemiological and intervention research is needed to address factors
associated with mental and physical distress in adults living
with a COPD diagnosis.
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