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Rationale: Chronic obstructive pulmonary disease (COPD) predominantly affects
older adults. However, the co-morbid occurrence of geriatric conditions has
been understudied.

Objective: Characterize the prevalence of geriatric conditions
community-dwelling U.S. older adults with self-reported COPD.

among

Methods: We conducted a nationally representative, cross-sectional study of 3,005 U.S.
community-dwelling older adults (ages 57-85 years) from the National Social Life,
Health, and Aging Project (NSHAP). We evaluated the prevalence of select geriatric
conditions (multimorbidity, functional disability, impaired physical function, low physical
activity, modified frailty assessment, falls, polypharmacy, and urinary incontinence) and
psychosocial measures (frequency of socializing, sexual activity in the last year, loneliness,
cognitive impairment, and depressive symptoms) among individuals with self-reported
COPD as compared to those without. Using multivariate logistic and linear regressions,
we investigated the relationships between COPD and these geriatric physical and
psychosocial conditions.

Main Results: Self-reported COPD prevalence was 10.7%, similar to previous
epidemiological studies. Individuals with COPD had more multimorbidity [modified
Charlson score 2.6 (SD 1.9) vs. 1.6 (SD 1.6)], more functional disability (58.1 vs. 29.6%;
adjusted OR 3.1, 95% CI 2.3, 4.3), falls in the last year (28.4 vs. 20.8%; adjusted OR
1.4, 95% CI 1.01, 2.0), impaired physical function (75.8 vs. 56.6%; adjusted OR 2.1,
95% Cl 1.1, 3.7), more frequently reported extreme low physical activity (18.7 vs. 8.1%;
adjusted OR 2.3, 95% CI 1.5, 3.5) and higher frailty prevalence (16.0 vs. 2.7%; adjusted
OR 6.3, 95% CI 3.0,13.0) than those without COPD. They experienced more severe
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polypharmacy (=10 medications, 37.5 vs. 16.1%; adjusted OR 2.9, 95% CI 2.0, 4.2).
They more frequently reported extreme social disengagement and were lonelier, but the
association with social measures was eliminated when relationship status was accounted
for, as those with COPD were less frequently partnered. They more frequently endorsed
depressive symptoms (32.0 vs. 18.9%, adjusted OR 1.9, 95% CI 1.4, 2.7). There was
no noted difference in cognitive impairment between the two populations.

Conclusions: Geriatric conditions are common among community-dwelling older adults
with self-reported COPD. A “beyond the lung” approach to COPD care should center
on active management of geriatric conditions, potentially leading to improved COPD
management, and quality of life.

Keywords: geriatrics, functional impairment, COPD-chronic obstructive pulmonary disease, polypharmacy

(source: MeSH, frailty), loneliness, cognitive impairment

INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is the third
leading cause of death in the United States and fifth cause of
disability in the world (1-3). COPD predominately affects older
adults (4). In a 2006 study, the median global COPD pooled
prevalence in people 65 years old and greater was 15%, whereas
the prevalence among those 40-64 years old was 8% (5). Further,
12% of Medicare beneficiaries have COPD (6).

As people age, the development of geriatric conditions can
complicate management of chronic diseases like COPD. Geriatric
conditions are multifactorial disease states that transcend discrete
diagnosis categories, and confer additional risk for quality of
life impairment, hospitalizations, medication non-adherence and
death (7-9). Frailty, a syndrome of multisystem impairment
defined and assessed variably, is perhaps the best studied geriatric
condition in COPD (10). Its presence has been associated with
increased risk of hospitalizations and death. The prevalence
of frailty in those with COPD has been estimated at almost
60%, and has been demonstrated to predict mortality better
than forced expiratory volume in 1s (11, 12). Eisner et al.
found that in those with COPD, developing “non-respiratory
impairment” (e.g., loss of lower extremity muscle strength) and
functional limitations were associated with increased risk of
disability (13). The prevalence and impact of other geriatric
conditions such as multimorbidity, activities of daily living
disability, physical function impairment, falls, polypharmacy,
urinary incontinence, and social frailty among those with COPD
have been largely understudied.

In recent years, an evolving understanding of geriatric
conditions has helped paint a richer picture of the complexity
of health of older people with chronic diseases. For example,
research from The Health and Retirement Study, a nationally
representative study of older adults, has demonstrated high rates
of urinary incontinence and falls in individuals with congestive
heart failure, coronary artery disease, and diabetes (14). In
tandem with physical disease, social context is critical when
considering health in older adults. Social frailty is an emerging
concept identifying risk of losing (or loss) of valuable social
resources (15). Social frailty, including social disengagement

and loneliness, is more common with advancing age, increases
vulnerability to catastrophic health events beyond what can
be predicted by medical comorbidities alone (16), and is
associated with all-cause mortality (17). In several small studies,
loneliness is prevalent in those with COPD, and independently
associated with more emergency room visits and reduced health
perception (18-20).

The primary objective of this study is to report the
prevalence of geriatric physical and psychosocial conditions
among community-dwelling older adults with COPD using
data from the National Social Life, Health, and Aging Project
(NSHAP), a nationally representative sample. NSHAP, as
compared to other longitudinal studies of older adults, is unique
in its robust assessments of social health, along with other
physical geriatric conditions (21). Our secondary objective was
to determine whether the presence of COPD was associated
with having a geriatric condition in the entire sample. We
hypothesized that older adults with COPD experience accelerated
physiologic aging, manifested by a much higher prevalence of
geriatric conditions compared to older adults without COPD
even after adjustment for demographics. Our study provides new
insights into the high national rates of geriatric conditions among
community dwelling people with COPD.

METHODS
Study Population

We conducted a cross-sectional study of respondents enrolled in
the first of three rounds of data collected in NSHAP. NSHAP
is the first longitudinal, nationally-representative study to assess
simultaneously social relationships, physical and mental health,
function, and cognition in older adults (aged 57-85 at first
interview) in the United States (22). This de-identified analysis
was approved by the Institutional Review Board at the University
of Chicago and data usage approved by the NSHAP Data Usage
Agreement. All respondents provided informed consent.

Data Collection
Round 1 was collected in 2005-2006, and enrolled 3,005 adults
(1,551 women and 1,454 men) of 4,017 eligible persons, born
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from 1920 to 1947 (aged 57-85 at time of interview) who resided
in the community (none resided in assisted living or skilled
nursing facilities) (23). The unweighted response rate was 74.8%
and weighted response rate was 75.5%. Data collection was
comprised of three components: (1) an in-home questionnaire;
(2) biomeasure collection; and (3) a self-administered leave-
behind questionnaire. Potential participants were excluded in
round one if they were deemed too cognitively impaired to give
formal consent and/or complete the interview as determined by
the field interviewer (no formal criteria).

Professional interviewers from NORC (previously known as
the National Opinion Research Center) at the University of
Chicago conducted the in-home assessments. Further details are
available elsewhere (22, 24-28).

Chronic Obstructive Pulmonary Disease
Diagnosis

Respondents were asked the question “Has a medical doctor
ever told you that you have any of the following conditions:
Emphysema, chronic bronchitis, or chronic obstructive lung
disease?” Responses to this question (yes/no) were used to divide
the sample into comparator groups.

Demographics

Age was calculated using date of birth and survey date.
Gender (male or female), race/ethnic group (White/Caucasian,
Black/African American, Hispanic/non-black, and other),
smoking history, education, and relationship status were self-
reported. Smoking status was categorized as “never smoker,”
“former smoker; and “current smoker;” and determined by
asking respondents, “do you smoke cigarettes?” and “have
you ever smoked cigarettes regularly?” Education levels
were categorized as “less than high school,” “high school
equivalent, “vocational certificate,” and “bachelor’s degree.”
Current relationship status (currently married or in a romantic
relationship) was reported as “yes” or “no”.

Geriatric Conditions

Additional methodologic details for the geriatric conditions
can be found in the Supplementary Material. Select geriatric
conditions were assessed: multimorbidity (modified Charlson
index score, with COPD excluded from the morbidity
calculation, scale ranging from 0 to 25.5 where a 0 score
indicates no co-morbid conditions and 25.5 indicates all co-
morbid conditions included) (29, 30), activities of daily living
(ADL) disability (see Supplementary Material), impaired
physical function (timed up and go, TUG, performance time >
10's), extreme low physical activity (<once a month of moderate
to vigorous activity on average), modified frailty (an adapted
and abbreviated scale including exhaustion, low activity and
slow TUG performance time; frailty was defined as a score
of 3) (21), any fall in the last 12 months, polypharmacy (<4,
4-10, or >10 medications), and any urinary incontinence in last
12 months. Psychosocial measures assessed were social frailty
measures: extreme social disengagement (socializing one time
in the last year or less with friends or relatives), moderate social
engagement (socializing several times in the last year or less
with friends or relatives), and loneliness [NSHAP Felt Loneliness

Measure (NFLM) > 1] (28). Cognitive impairment was evaluated
[moderate cognitive impairment was defined as a score of <6
on the Short Portable Mental Status Questionnaire (SPMSQ)]
(31, 32). Significant depressive symptoms were assessed using
the NSHAP Depressive Symptoms Measure (NDSM), with a
score >9 demonstrating significant depressive symptoms (28).
Additionally, high-risk medication usage was summed for each
respondent [anti-histamines, anticholinergics, benzodiazepines,
anti-psychotics, anxiolytics/sedatives, tricyclic antidepressants,
muscle relaxants, anti-arrhythmic agents, cyclooxygenase
(COX)-2 inhibitors, and narcotics] (33) using a medication
log (34). Moderate polypharmacy was defined as taking >4
medications and severe polypharmacy was defined as >10
medications (see Supplementary Material).

Statistical Analysis

Sample characteristics were compared among respondents
with and without a self-reported doctor diagnosis of COPD.
Continuous variables are presented as means with standard
deviations (SD). Categorical variables are presented as
percentages. T-tests and chi-square tests, respectively, detected
significant differences between the groups.

Multivariate logistic regression models assessed the
association between self-reported COPD diagnosis and each
geriatric condition, adjusted for age, gender, race/ethnicity, and
education. Multivariate linear regression was used to assess
the association between self-reported COPD diagnosis and
the modified Charlson index score. Social measures included
adjustment for these demographics as well as adjustment for
partner status. Odds ratios or linear regression coefficients with
95% confidence intervals (CI) are reported for all variables. P
< 0.05 were considered statistically significant. No adjustment
for multiple comparisons was made. All analyses were survey
weighted, accounting for the survey design, therefore reported
estimates reflect the U.S. community-dwelling older adult
population in 2005. Analyses were conducted in Stata 15.1
(StataCorp LLC, College Station, Texas, USA).

RESULTS

Demographics

Of the 3,005 adults in Round 1, 322 respondents (10.7%)
endorsed having COPD or emphysema (Table 1). Those with
COPD were older (mean 69.6 years, SD 7.4 vs. 67.8 years,
SD 7.7; p = 0.01) and more often self-identified as being
white/Caucasian individuals (87.6%) as compared to the non-
COPD group (79.8%). Individuals with COPD reported lower
education levels (completed bachelor’s degree: 19.1 vs. 25.2%),
had a lower prevalence of being partnered (65.8 vs. 75.6%)
and were more commonly current or former smokers (77.8
vs. 57.0%).

Geriatric Conditions

Older adults with self-reported COPD had more multimorbidity
than those without COPD (Table 2); the average modified
Charlson co-morbidity score was significantly higher (2.6, SD
1.9) as compared to the non-COPD group (1.6, SD 1.6) (p
< 0.0001). The relationship between the modified Charlson
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TABLE 1 | Demographic characteristics of US older adults with and without
COPD by self-report.

TABLE 2 | Prevalence of multimorbidity among US older adults with and without
COPD by self-report.

COPD Non-COPD
(n =322) (n = 2,683)
Weighted % or Weighted % or p-value

mean (SD) mean (SD)
TOTAL prevalence 10.7 89.3
Age, mean years (SD) 69.6 (7.4) 67.8(7.7) 0.01
Gender, women 55.7 51.0 0.2
Race/Ethnicity (n = 320) (n=2,673) 0.02
White/Caucasian 87.6 79.8
Black/African American 6.4 10.5
Hispanic, non-black 4.2 7.2
Other 1.8 2.6%
Education 0.02
Less high school 23.6 17.9
High school equivalent 27.8 26.8
Vocational certificate 29.5 30.1
Bachelor 19.1 25.2
Relationship status
Partnered 65.8 75.6 0.1
Smoking status (n = 322) (n=2,681) <0.0001
Current smoker 271 13.7
Former smoker 50.7 43.3
Never smoker 22.2 43.0

co-morbidity score and COPD persisted after adjustment for
age, race/ethnic group, gender, and education (coefficient
0.89, 95% CI 0.51, 1.27; p < 0.0001). They also had more
asthma (34.6 vs. 7.1%), heart failure (15.4 vs. 7.4%), history
of myocardial infarction (19.5 vs. 10.7%), history of cerebral
vascular events/stroke (14.7 vs. 7.3%), and arthritis (68.4
vs. 49.5%).

Older adults with self-reported COPD had higher rates of
at least one ADL disability (58.1 vs. 29.6%, adjusted model
OR 3.1, 95% CI 2.3, 4.3; p < 0.0001; Table 3). They reported
more difficulty performing every reported ADL (walking a block,
walking across a room, dressing, bathing, eating, bed mobility,
and toileting) (Figure 1). The most profound impairment was
difficulty walking a block compared to those without COPD (OR
3.4,95% CI 2.5, 4.6; p < 0.0001).

Older adults with self-reported COPD had more frequently
impaired physical function as measured by a slow TUG test
(>105): 75.8 vs. 56.6%, adjusted OR 2.1,95% CI 1.1, 3.7; p < 0.02;
Table 3). They also reported more extreme physical inactivity
(18.7 vs. 8.1%, adjusted OR 2.3, 95% CI 1.5, 3.5; p < 0.0001).
Modified physical frailty (as identified by presence of 3 criteria
using an adapted and modified 3-point scale) was more common:
16.0 vs. 2.7% (adjusted OR 6.3, 95% CI 3.0, 13.0; p < 0.0001).
They reported falling in the last year more frequently than those
without COPD (28.4 vs. 20.5%, adjusted OR 1.4, 95% CI 1.01, 2.0;
p = 0.04; Table 3). Urinary incontinence was highly prevalent in
older adults with COPD (53.9 vs. 39.6%, adjusted OR 1.7, 95% CI
1.3,2.1; p < 0.0001; Table 3).

COPD Non-COPD

(n=322) (n = 2,683)
Modified Charlson*, mean (SD) 2.6 (1.9 1.6 (1.6) <0.0001
Select conditions
Asthma 34.6% 71% <0.0001
Avrthritis 68.4% 49.5% <0.0001
History of stroke 14.7% 7.3% <0.0001
Heart failure 15.4% 7.4% 0.0009
History of Ml 19.5% 10.7% 0.003
Diabetes 22.7% 19.4% 0.3
Cancer (ever had) 12.5% 11.4% 0.6

COPD, chronic obstructive pulmonary disease; MI, myocardial infarction.

*Modified Charlson co-morbidity index: as previously described in the NSHAP data set
based on the original index of 19 weighted conditions; co-morbidities were added with
varying weights as follows: 1 point assigned to history of myocardial infarction, gastric
ulcer disease, congestive heart failure, peripheral vascular disease, arthritis, dementia,
asthma, and stroke; 1.5 points assigned to diabetes, 2 points assigned to liver disease,
leukemia, lymphoma, renal disease, and cancer history; and 6 points assigned to
metastatic cancer. COPD was removed from the score. Possible score ranged from O to
25.5 where a 0 score indicates no co-morbid conditions and 25.5 indicates all co-morbid
conditions included.

Older adults with self-reported COPD had significantly more
moderate polypharmacy (>4 medications) (80.6 vs. 58.4%,
adjusted OR 2.7, 95% CI 2.0, 3.8; p < 0.0001) and severe
polypharmacy (>10 medications) (37.5 vs. 16.1%, adjusted OR
2.9, 95% CI 2.0, 4.2; p < 0.0001; Table4). Respondents in
the COPD group were found to be taking many more high-
risk medications, such as anti-histamines, benzodiazepines, and
narcotics (Table 4).

Community-dwelling older U.S. adults with self-reported
COPD had more extreme social disengagement, as assessed
by higher frequency of socializing less than once a year with
family and friends (4.5 vs. 2.1%, unadjusted OR 2.2, 95% CI
1.2, 4.0; p = 0.01, adjusted OR 0.7, 95% CI 0.1, 4.8, p = 0.7).
Moderate social disengagement was not significantly different
between the COPD and non-COPD groups (23.1 vs. 22.7%,
unadjusted OR 1.0, 95% CI 0.8, 1.4, p = 0.18, adjusted OR
0.8, 95% CI 0.5, 1.5; p = 0.5). They also had higher rates of
sexual inactivity in the last year (60.9 vs. 42.8%, unadjusted
OR 2.1, 95% CI 1.5, 2.8; p < 0.0001, adjusted OR 1.5, 95%
CI 0.7, 2.9, p = 0.3). They were also lonelier (57.7 vs. 42.1%,
unadjusted OR 1.9, 95% CI 1.4, 2.5; p < 0.0001, adjusted
OR 1.2, 95% CI 0.7, 2.2; p = 0.5; Table 3). These differences
were largely due to partnership status, as the significance of
these associations diminished in the models which adjusted for
relationship status.

The SPMSQ cognitive assessment did not uncover significant
differences in cognitive impairment in those with self-reported
COPD compared to those without (12.9 vs. 17.6%, adjusted
OR 0.6, 95% CI 0.2, 1.9, p = 0.4). Those with COPD
more frequently reported depressive symptoms by the NSHAP
Depressive Symptoms Measure (32.0 vs. 18.9%, adjusted OR 1.9,
95% CI 1.4,2.7; p < 0.0001).

Frontiers in Medicine | www.frontiersin.org

February 2022 | Volume 9 | Article 814606


https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles

Witt et al.

Geriatric Conditions in COPD

TABLE 3 | Unadjusted and adjusted multivariate logistic regression models comparing the prevalence of geriatric conditions among US older adults with and without

COPD by self-report.

COPD % Non-COPD % Unadjusted model Adjusted model

OR (95% CI) OR (95% CI)
Physical measures
At least 1 ADL limitation 58.1 29.6 3.3(2.4,4.5) 3.1(2.3,4.3
Slow gait (TUG) speed (>10s) 75.8 56.6 2.4(1.4,4.1) 2.1(1.1,8.7)
Extreme low physical activity (<once a month) 18.7 8.1 2.6(1.8,3.7) 2.3(1.5,3.5)
Frail (abbreviated scale) 16.0 2.7 6.8 (3.5, 13.2) 6.3 (3.0, 13.0)
Fall (in last 12 months) 28.4 20.8 1.5(1.1,2.1) 1.4 (1.0, 2.0)
Urinary incontinence (in last 12 months) 53.9 39.6 1.8(1.4,2.3) 1.7 (1.3,2.1)
Psychosocial measures
Extreme social disengagement* (once a year or less) 4.5 2.1 2.2(1.2,4.0) 0.7 (0.1, 4.8)
Moderate social disengagement* (several times a year or less) 23.1 22.7 1.0(0.8, 1.4) 0.8 (0.5, 1.5)
No sex (in last year)* 60.9 42.8 21(1.5,2.8) 1.5(0.7,29)
Loneliness* (NFLM > 1) 57.7 421 1.9(1.4,2.5) 1.2(0.7,2.2)
Moderate cognitive impairment (SPMSQ < 6) 129 17.6 0.7 (0.3, 2.1) 0.6(0.2, 1.9
Frequent depressive symptoms (NDSM > 9) 32.0 18.9 2.0(1.5,2.8 1.9(1.4,2.7)

OR, odds ratio; Cl, confidence interval; ADL, activity of daily living; TUG, timed up-and-go,; NFLM, NSHAP felt loneliness measure; NDSM, NSHAP depressive symptoms measure.

Adjusted model: adjusted for age, gender, race/ethnic group, and education.
*Adjusted model also included relationship status.

OR (95% Cl)
2 1 ADL limitation A 3.1(2.3,4.3)
é Walking a block ———8———  3.4(2.5,4.6)
é Walking across a room b B i 2.3(1.6,3.3)
a Dressing ! = | 2.2(1.5,3.1)
<
; Bathing - ] i 2.7 (1.9,4)
(@)
2 Eating F L ] { 2.2 (1.5,3.2)
B
? Getting in/out of bed A 2.4 (1.7,3.4)
Toileting L ! 2.4 (1.6,3.7)
0.5 2.5
Odds Ratios (log scale)
FIGURE 1 | Forest plots (odds ratios with 95% confidence intervals) based on Multivariate Logistic regression models comparing activities of daily living (ADL)
impairment among US older adults with vs. without COPD by self-report. OR, odds ratio; ADL, activities of daily living; Adjusted model: adjusted for age, gender,
race/ethnic group, and education.

DISCUSSION

Our study establishes that COPD is frequently co-prevalent with
multiple, non-respiratory domains of age-related vulnerability
requiring complex and coordinated interdisciplinary care and
specialized geriatrics training and knowledge (35). Our findings
also demonstrate compelling evidence of social frailty among
older U.S. adults with COPD living at home, likely related

to the significant difference in partnership status between
the groups.

In the United States, community-dwelling older adults with
COPD are disproportionately afflicted with geriatric conditions
that reflect worse global physical and social health. Previous
work has demonstrated a high rate of disability and social
disengagement among community dwelling older adults with
COPD (36). Our findings confirm this and expand upon other
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TABLE 4 | Polypharmacy and high-risk medications among US older adults with
and without COPD by self-report.

COPD % Non- Unadjusted  Adjusted

COPD % OR (95% CI) OR (95% Cl)
Polypharmacy
Moderate (>4 medications)  80.6 58.4 3.0(2.1,4.1) 2.7(2.0,3.8)
Severe (>10 medications) 37.5 16.1 3.1(22,45 29(2.0,42
High-Risk meds
Anti-histamines 16.8 6.0 3.2(2.2,46) 34(2.251)
Anticholinergic/ 4.0 1.3 32(1.4,75) 27(1.2,6.4)
anti-spasmodic
Benzodiazepines 111 5.4 2.2(1.4,35) 1.9(1.2,3.0)
Anti-psychotics 2.9 1.3 2.2(1.1,4.5) 1.9(0.99, 3.7)
Anxiolytic/Sedatives 15.3 8.0 2.1(1.4,31) 1.9(1.3,2.8)
Tricyclic anti-depressant 4.8 2.0 26(1.2,57) 24(1.1,5.2)
Muscle relaxants 4.9 1.6 3.1(1.3,7.1) 3.4(1.4,8.0
Anti-arrhythmics 3.3 1.2 29(1.4,6.0 26(1.2,5.7)
COX-2 inhibitors 4.1 2.0 2.0(1.1,4.0) 1.9(0.98, 3.9
Narcotics 9.3 4.5 22(1.1,41) 2.0(1.1,3.8)

COPD, chronic obstructive pulmonary disease; OR, odds ratio; Cl, confidence interval;
COX-2, cyclooxygenase-2.
Adjusted model: adjusted for age, gender, race/ethnic group, and education.

physical and social burdens of COPD, with new information
about the high burden of multimorbidity, functional disability,
impaired physical function (by slow TUG performance time),
low physical activity, falls, polypharmacy, urinary incontinence,
depressive symptoms, and both physical and social frailty in a
nationally representative community dwelling population with
COPD. These findings make clear the larger ecological burden
of COPD on older Americans.

The U.S. health system siloes disease management by organ
system and subspecialty. This has led to traditional clinical
assessments of COPD severity that miss the mark and focus
narrowly on COPD-specific issues such as exacerbations, lung
function and dyspnea. Our data show that clinicians caring for
people with COPD need to consider larger issues of social health
and ecology in the care of these patients.

Social health is one critical pillar of wellbeing that often is
not captured by traditional organ-centric medical models of
health (16). Our findings of social disengagement are of clear
importance in the broader care of patients with COPD. As one
example, we found that these patients are lonelier, have more
extreme social disengagement, and pursue less frequent sexual
activity. Interestingly, these effects appears to be primarily related
to not having a partner as the significant effect was eliminated
once the analyses were adjusted for relationship status. This
finding highlights that the social history may be useful to
understand the wider burden of COPD in this population and
the common lack of a strong social infrastructure to assist
with disease management. This finding has clinical relevance
because loneliness has been demonstrated to be associated with
more emergency room visits and reduced health perception
in people with COPD (20). Compared to previous studies on
the prevalence of loneliness in which estimates ranged from

25 to 29%, both the COPD and non-COPD populations were
lonelier (37). Further, sexual relationships and dysfunction have
been demonstrated previously to be common among those
with COPD and have an underappreciated impact on quality
of life (38-40). Identifying loneliness and social disengagement
in patients with COPD may allow clinicians and other
caregivers to develop strategies to improve engagement, aided by
recommendations from interprofessional team members such as
social workers and physical therapists.

A high prevalence of depressive symptoms was demonstrated
in the self-reported COPD population, which has been reported
previously (41). Depressive symptoms in COPD has been linked
to increased acute exacerbations and mortality (42, 43). Frequent
assessments for depression with in-office tools such as the PHQ-2
and PHQ-9 are critical, and mental health support and referrals
should be pursued by primary care providers and specialty teams
caring for patients with COPD and depressive symptoms.

Among older U.S. adults with COPD, there were high rates
of ADL disability and physical function impairment along with
physical frailty by a modified index. These individuals also were
less physically active and suffered more falls. Disability and
impaired physical function lead to a decline in independent
living, sometimes in catastrophic situations (e.g., following hip
fracture), and people who maintain mobility have higher late-
life function and quality of life (44-46). Those with COPD are
particularly vulnerable due to breathlessness and loss of muscle
mass (sarcopenia) (47-49). We propose incorporating simple
geriatric assessments into the routine care of people with COPD.
Such assessments are likely to uncover unmet need for assistive
devices (e.g., walkers and canes, durable medical equipment (e.g.,
shower chairs), strength training or consideration for additional
care (e.g., disability parking placards, in-home caregiving) (50).

Polypharmacy increases mortality in the general older
adult population (51). We found significant polypharmacy in
patients with COPD as well as increased use of potentially
inappropriate and high-risk medications. Measures to
identify and limit polypharmacy are especially important in
older adults with COPD to limit potentially harmful side
effects. Several medications in the high-risk categories for
these patients include narcotics and benzodiazepines that
may depress respiration. Polypharmacy may be related to
their higher rates of multimorbidity which often leads to
increased clinical encounters, including subspecialty visits and
hospitalizations, and subsequent medication prescribing, as
has been demonstrated in other contexts (52, 53). Previous
work has demonstrated limited understanding of such geriatric
issues in subspecialty and general medical trainees (54) which
we hypothesize carries forward to long-term practice patterns
that result (in part) in polypharmacy. Pulmonary specialty
training should include of geriatrics education, in which geriatric
conditions, polypharmacy and high-risk medications are learned,
as such knowledge may equip specialists with tools to manage
COPD more optimally. The impact of this training will require
further study.

Urinary incontinence is a highly prevalent geriatric
comorbidity that impairs quality of life and leads to falls
(55, 56). We found that urinary incontinence was common in
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both groups, but older adults with COPD had significantly more
urinary incontinence in the prior year as compared to those
without COPD. The urinary incontinence definition used in
NSHAP was very inclusive as it captured any related symptoms
regardless of frequency in the last year. This definition may
have included those with rare symptoms. We hypothesize that
contributors to urinary incontinence in COPD include frequent
coughing, medication side effects, generalized sarcopenia
that includes pelvic floor muscles, and decreased ability to
ambulate to the bathroom and thus functional incontinence.
Screening of and treatment for urine incontinence, including
non-pharmacologic options (e.g., pessaries, pelvic floor physical
therapy), should be offered to patients with COPD when
identified and can greatly improve quality of life.

Surprisingly, higher rates of cognitive impairment were not
seen in the NSHAP COPD population, which differs from
many previous studies (57, 58). A possible cause for this
finding is the low-sensitivity of the SPMSQ cognitive assessment
tool used in Round 1 of NSHAP data collection, which is
unable to detect early, more subtle cognitive changes. This
assessment tool was replaced by a survey-adapted Montreal
Cognitive Assessment (MoCA-SA) in subsequent rounds. Future
studies will need to assess the burden of cognitive impairment
among NSHAP’s self-reported COPD population using this more
sensitive screening tool. Another possible cause of this finding
is that potential participants were excluded in Round 1 if they
were too cognitively impaired to give formal consent, which likely
excluded participants with more severe cognitive impairment.

A strength of our study is the generalizability of our findings
which are based on a nationally representative study of older
U.S. adults, with robust assessments of social function and
context and simultaneous measures of physical health. Our
study is limited by the lack of spirometric data in NSHAP to
verify obstructive lung disease diagnosis or stratify outcomes
by COPD severity. Additionally, we suspect there may be
overlap with other airway disease in some individuals who
self-reported asthma but not COPD; this is a diagnostic
challenge in the field more generally. Because COPD is a
clinical diagnosis that must include assessment of symptoms
and exposures along with spirometry, we caution that using
spirometry alone to determine case definition of COPD
would also have challenges. For example, age-related lung
function changes may cause an obstructive pattern and could
lead to inclusion of participants without COPD. We note
that the prevalence of COPD by self-report in the NSHAP
population is consistent with previously epidemiologic reports
based on rigorous criteria (1). Self-reported disease data may
also have affected the accuracy of the modified Charlson
comorbidity index (for example the high reported co-prevalence
of asthma and COPD suggest that participants may have
mischaracterized their lung disease in reporting). However,
this method of reporting is common, as the US Centers
for Disease Control assesses COPD prevalence via self-report
via the Behavioral Risk Factor Surveillance System telephone
survey (59).

Another potential limitation of our study is the significant
age difference between the COPD and non-COPD participant
groups; those with COPD were almost 2 years older than the
non-COPD group. While our analyses were adjusted for age,
there may be unaccounted for age effects that influenced the
findings of increased geriatric conditions in this group. Our
frailty assessment was adapted and not validated, given absence
of weight loss and hand grip data in Round 1, so this should be
interpreted with caution. Our frailty prevalence was lower than
expected compared to national rates in the National Health and
Aging Trends Study, which used validated scales and found a
prevalence of 15% (95% CI: 14, 16%) in the older non-nursing
home population (60). Finally, NSHAP lacks COPD-specific
quality of life questions to assess for cough and breathlessness
which is another limitation. This information is now used to
classify severity of COPD and may be linked to deteriorating
physical function and social disengagement (61).

Our findings suggest that a geriatric-focused approach
to COPD care could reap significant benefits for affected
individuals. Unfortunately, geriatricians are in short-supply and
cannot practically care for all patients that could benefit. In
2018, there were about two pulmonologists to every geriatrician
in the U.S. (14,899 vs. 7,290), so it is imperative that health
systems innovate in order to extend age-friendly care to
those that need it (62, 63). The field of geriatric oncology
has been a pioneer in geriatric-subspecialty care and have
endorsed comprehensive geriatric assessments (CGAs) in
older patients with cancer (64). In practice, execution of
these geriatric evaluations range from sponsoring embedded
consulting geriatricians to perform CGAs for high-risk
patients, training interprofessional team members to deliver
simple screening assessments, or empowering subspecialists
to become dually trained in geriatrics and their intended
subspecialty (65). All of these models are possible in ambulatory
pulmonary care.

When social or physical frailty are identified, management
recommendations should include referrals to interprofessional
and multidisciplinary team members, which is a core tenet of
age-friendly care. For example, social workers can offer support,
counsel, and referrals to social engagement and caregiving
resources, physical therapists can help address sarcopenia and
frailty, behavioral health specialists can provide counseling and
treatment for depressive symptoms, and medical assistants,
nursing staff, respiratory therapists and pharmacists can ensure
medication lists are up to date and patients are trained in correct
inhaler device use. Well-informed providers and clinics can and
should assess for unmet medical equipment needs to reduce
the mismatch between an individual’s environment and their
physical capabilities (e.g., shower chairs, raised toilet seats, grab
bars, canes, walkers, and disability parking placards) (50). Finally,
pulmonary specialty training should include geriatrics education,
and providers should enter independent practice armed with
specialization in age-friendly COPD care (65, 66). This multi-
pronged, “beyond the lung” approach is likely to lead to improved
COPD management and quality of life for this population.
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CONCLUSION

Geriatric conditions disproportionately afflict community-
dwelling older adults with COPD. The presence of multiple
domains of vulnerability directly impact COPD management,
therefore COPD care requires a geriatric lens. A “beyond the
lung” approach to COPD care should be prioritized by the siloed
U.S health system, health care organizations and individual
providers, which will potentially lead to improved quality of life
and COPD management for affected individuals.
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