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Background: Chronic obstructive pulmonary disease (COPD) is highly prevalent among nursing home residents; however, few
studies have focused on the psychological impact of this clinically significant condition on nursing home residents.

Objective: We examine the prevalence of, and factors associated with, anxiety and depression in nursing home residents with COPD.
Methods: Using the US 2018 Minimum Dataset (MDS), we conducted a cross-sectional study among 239,615 residents aged >50
years old in US Medicare/Medicaid certified nursing homes with COPD. Anxiety and depression were diagnosed based on clinical
diagnoses, physical examination findings, and treatment orders. Multivariable adjusted Poisson models with a generalized estimating
equations approach account for the clustering among residents within nursing homes.

Results: The average age of the study population was 79 years (SD: 10.6), 62.0% were women, and 43.7% had five or more comorbid
conditions. In this population, 37.2% had anxiety, 57.6% had depression, and 27.5% had both mental health conditions. Women,
current tobacco users, persons 50—64 years old, those who reported having moderate or severe pain, and nursing home residents with
multimorbidity were more likely to have anxiety or depression than respective comparison groups.

Conclusion: Anxiety and depression are common among US nursing home residents with COPD. Women, medically complex
patients, and those who report having moderate-to-severe pain appear to be more likely to have anxiety and depression. Clinical teams
should be aware of these findings when managing nursing home residents with COPD and use various nonpharmacological and
medical interventions for the effective management of anxiety and depression. Longitudinal studies evaluating how anxiety and
depression affect the management of COPD and related outcomes, and how best to improve the quality of life of nursing home
residents with COPD, are warranted.
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Introduction
Chronic obstructive pulmonary disease encompasses multiple pulmonary conditions, which limit airflow to the lungs and
cannot be fully reversed.' Chronic obstructive pulmonary disease (COPD) is the third leading cause of death worldwide®
and is the fourth leading cause of death in Americans.> An estimated 6.2% of adults in the United States currently have
COPD.* Estimates of the magnitude of COPD, and trends over time therein, vary by country' and increases in the
prevalence of, and mortality associated with, COPD are expected in the future due to the aging of various populations
and epidemiological transitions ongoing in many countries throughout the world.>°

Despite the importance of COPD as a leading cause of death and the adverse impact of this chronic condition on an
individual’s physical functioning and quality of life, which disproportionately affects older adults, little is known about
the epidemiology of COPD for those living in nursing homes. In the United States, there are ~15,000 nursing homes
currently providing care for 1.5 million adults. Among American men and women who reach age 65 years old, 40% will
enter a nursing home at least once during their lifetime.” In the nursing home setting, between one in every 10 and one in
every five residents have COPD.*’
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9 and the Global Initiative for

Chronic Obstructive Lung Disease,'! emphasize the importance of effective screening and management of anxiety and

Although Guidelines from the National Institutes of Health and Care Excellence,'

depression for persons with COPD, relatively little is known about the psychological impact of this pulmonary condition.
Based on the characteristics of nursing home residents with COPD, there is most likely an accompanying depression or
anxiety. The objectives of this large cross-sectional study were to estimate the prevalence of depression and anxiety
among middle-aged and older long-term stay nursing home residents with COPD and evaluate sociodemographic and
clinical factors associated with depression and anxiety in this population.

Methods
Data Source and Study Design

This is a retrospective cross-sectional study that uses information from the 2018 Minimum Dataset, version 3.0 (MDS),
which contains detailed information about all nursing home residents in Medicare and Medicaid certified facilities in the
United States. MDS is a mandated process for the clinical assessment of all nursing home residents, which was developed
in response to the landmark Institute of Medicine Report on Nursing Home Quality.'> Nursing home staff conduct MDS
assessments on residents at the time of admission, discharge, and other pre-specified time intervals including quarterly,
semi-annually, annually, or when there is a significant change in the resident’s health status.'> The MDS assessment
includes residents' demographic information, clinical conditions, symptoms (eg, pain and shortness of breath), as well as
measures of cognitive and physical functioning (eg, activities of daily living and cognitive impairment)."* For Medicare
beneficiaries, claims for hospitalizations were also used to identify nursing home residents with COPD. The University of
Massachusetts Chan Medical School Institutional Review Board approved this observational study.

Study Sample

The study sample consisted of all long-term stay nursing home residents (90+ days) 50 years and older in Medicare and
Medicaid certified United States nursing homes in 2018 who satisfied the following inclusion criteria: (1) had at least one
quarterly or annual MDS assessment in 2018 and (2) had a diagnosis of COPD identified on the MDS or on Medicare
hospital claims using ICD-10 codes (J41, J43, and J44). Nursing home staff used information retrieved from transfer
notes, physical examination findings, medication and treatment orders, and hospital discharge documentation to identify
persons with COPD. We excluded those who were in a comatose state and persons with missing data on key study
variables. The final study sample consisted of 239,615 nursing home residents (Supplemental Figure 1).

Primary Outcome Variable (Anxiety and Depression)

We examined two mental health conditions, namely anxiety and depression, as our principal study outcomes. Nursing
home staff used patient’s transfer notes at admission, and through tests, symptoms, and medications and other treatment
orders documented in the resident’s progress notes to determine whether the resident had been diagnosed with anxiety
and/or depression. The MDS codes 15700 and 15800 were used to define anxiety and depression diagnoses, respectively.
Although not considered as a primary outcome variable, we also included descriptive information on depressive
symptoms included in the Patient Health Questionnaire-9 (PHQ-9). In the MDS, two versions of the PHQ-9 exist,
each having a 14-day look back period.'* The standard PHQ-9 was used in residents capable of being interviewed for
their depressive symptoms (range: 0-27). If residents were unable to self-report, the PHQ-9 OV (based on staff
observation) was used (range 0-30)."> The PHQ-9 OV has an additional question regarding whether the resident was
“short tempered, easily annoyed.” We categorized residents as having either minimal depression (PHQ-9 or PHQ-9-OV
scores between 0 and 4), mild depression (PHQ-9 or PHQ-9-OV scores between 5 and 9), moderate depression (PHQ-9
or PHQ-9-OV scores between 10 and 14), or severe depression (PHQ-9 or PHQ-9-OV score >15).

Covariates
The covariates considered were sociodemographic, clinical characteristics, and comorbid conditions thought to be
associated with anxiety and depression in persons with COPD. Age was categorized as 50-64 years, 65-74, 75-84,
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and >85 years. Race/ethnicity was collapsed into four categories: non-Hispanic White, non-Hispanic Black, Hispanic,
and others (eg, American Indian/Native Alaskan/Native Hawaiian/Asian and Other Pacific Islander), because of the small
number of nursing home residents in these latter groups'®. Pain intensity and dyspnea (during a 7-day look back period)
were based on self-reports of these symptoms on either exertion, sitting at rest, or when lying flat. Current tobacco use
and use of oxygen (during a 14-day look back period) were included, while the level of social connectedness was
measured using the social connectedness index (high connectedness: Yes/No).'¢

Physical functioning was measured using the Activities of Daily Living (ADL) Self-Performance Hierarchy Scale
categorized as either independent/supervision in one ADL, moderate, or dependent.'” We evaluated residents' level of
cognitive impairment using the Cognitive Function Scale,'® which combines the Brief Interview for Mental Status
(BIMS) and Cognitive Performance Scale (CPS)."” Residents were classified as either cognitively intact (if they were
able to complete the BIMS and score between 13 and 15) or having mild (BIMS score of 8-12 or a CPS score of 0-2),
moderate (BIMS score of 0—7 or a CPS score of 3 or 4), or severe cognitive impairment (when residents cannot complete
BIMS and have a CPS score of 5 or 6).'*

The comorbid conditions examined included neurological conditions (eg, dementia and stroke), cardiovascular
conditions (ie, hypertension, heart failure, peripheral vascular disease, atrial fibrillation, and coronary artery disease),
nephropathy, gastroesophageal reflux, osteoporosis, arthritis, hyperlipidemia, anemia, obesity, cancer, cirrhosis, periph-
eral vascular disease, pneumonia, and diabetes mellitus. The modified Charlson Comorbidity Index (CCI) was used to
classify the extent of chronic disease burden in the study population and categorized as 1—4, 5, 67, and >8.%° Body mass
index (BMI) was categorized as <18.5 kg/m?, between >18.5 kg/m* and <25 kg/m?, and >25 kg/m?. Additional facets of
a nursing home resident’s condition included their history of falls and whether they had urinary or bowel incontinence.

Psychiatric Medication Use

We evaluated the use of antidepressants, anxiolytics, hypnotics, antipsychotics, and opioids with a 7-day look back period
before the MDS assessment. Any medication or therapy received from any licensed mental health professional by
residents (after admission into the nursing home) is documented in the medications section and special treatments,
procedures, and program section of the MDS.'*

Statistical Analysis

We first describe the prevalence of selected demographic, clinical characteristics, and comorbid conditions among
residents with COPD. We then estimated the prevalence of each mental health outcome (ie, anxiety and depression)
by each demographic, clinical characteristic, and comorbid condition. Finally, we construct crude and multivariable
adjusted Poisson regression models with a generalized estimating equations approach to account for the clustering among
residents within nursing homes. Crude and multivariable adjusted prevalence ratios (aPR) and corresponding 95%
confidence intervals (CI) were derived from these models. Before conducting our regression models, we evaluated
correlations and variance inflation factors for the covariates. To avoid multicollinearity, any variable whose variance
inflation factor exceeded 2.5 was not included in the fully adjusted model. We removed the individual clinical conditions
in favor of keeping the Charlson Comorbidity Index to avoid the potential for collinearity.

Results

Characteristics of the Study Population

The final study sample consisted of 239,615 long-stay residents 50 years and older who were diagnosed with COPD. The
average age of the study population was 79 years (SD: 10.6). Approximately one-third of the study sample was 85 years
and older, 62% were women, and four-fifths were non-Hispanic whites (Table 1). Overall, 55% had moderate dependence
in activities of daily living, 42% were cognitively intact, 82% had a diagnosis of hypertension, 48% had dementia, 42%
had diabetes mellitus, 35% had a BMI > 30 kg/m?, and 26% had a Charlson Comorbidity Score >6. One-quarter reported
having moderate pain, 23% had dyspnea, and 27% used oxygen (Table 1).
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Table | Characteristics of Long Stay Residents with Chronic Obstructive
Pulmonary Disease Living in US Nursing Homes in 2018

Characteristics Total (n = 239,615)

Percentage

Age category (years):

50-64 10.8
65-74 232
75-84 322
285 338
Women 62.0
Race/Ethnicity:
Non-Hispanic White 80.5
Non-Hispanic Black 12.8
Hispanic 4.8
American Indian/Native Alaskan or Hawaiian/Pacific Islander 1.9
Length of stay in nursing home 2 | year 388
Receiving hospice care 4.6
Life expectancy < 6 months 4.0

Activities of daily living limitations:

Independent/Supervised 242
Moderate dependence 55.1
Total Dependence 20.8

Cognitive Impairment:

Cognitively Intact 415
Mildly Impaired 24.9
Moderately Impaired 27.0
Severely Impaired 6.5

Body mass index (kg/m?):

<185 7.1
18.5 to 25 323
25 to <30 257
230 349
Current tobacco user 9.7
High level of social connectedness 85.8
(Continued)
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Table | (Continued).

Characteristics Total (n = 239,615)

Co-Morbid Conditions

Dementia 48.1
Coronary Artery Disease 27.2
Cerebrovascular Disease 12.1
Renal Insufficiency / End Stage Renal Disease 19.8
Hypertension 81.9
Heart Failure 357
Hyperlipidemia 51.5
Peripheral Vascular Disease 15.7
Atrial Fibrillation 26.0
Anemia 36.1
Pneumonia 33
Cancer 6.7
Cirrhosis 1.0
Diabetes mellitus 41.6
Gastroesophageal Reflux Disease/ Ulcer 46.4
Osteoporosis 11.8
Arthritis 31.0

Charlson Comorbidity Index:

|14 56.3
5 17.6
67 20.5
>8 5.7
Fall history 19.6

Urinary incontinence:

Always continent 19.6
Occasionally 18.5
Frequently 26.7
Always 29.0
Catheter/ no urine output 6.2
(Continued)
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Table | (Continued).

Characteristics Total (n = 239,615)
Bowel incontinence:
Always continent 35.7
Occasionally 1.1
Frequently 21.7
Always 294
Ostomy/ no bowel movement 2.1
PHQ-9:
= |5 1.3
Between 10 and 14 5.0
Between 5 and 9 11.8
Pain*
Severe 9.6
Moderate 24.7
Any shortness of breath 23.1
Shortness of breath with exertion 14.7
Shortness of breath sitting 52
Shortness of breath lying down 16.1
Oxygen use 27.4

Note: *Missing data for 11,127 residents.

Prevalence of Anxiety According to Nursing Home Resident Characteristics
Among nursing home residents diagnosed with COPD, the prevalence of anxiety was 37.2% and 54.8% of residents with
anxiety were treated with anxiolytics (Supplemental Table 2). The prevalence of anxiety decreased with advancing age

and the prevalence of anxiety was higher among women than men (Table 2). Two in every five non-Hispanic white
residents had anxiety, nearly one-quarter of non-Hispanic black residents had anxiety, three in every 10 Hispanic
residents had anxiety, and one in every five American Indians/Native Alaskan or Native Hawaiian, or Other Pacific
Islanders residents had anxiety. The frequency of anxiety was markedly elevated among those with independence in
activities of daily living, those who were cognitively intact, and among persons with a BMI >30 kg/m?. Residents with
pneumonia, gastroesophageal reflux disease, osteoporosis, arthritis, and a history of falls had the highest prevalence of
anxiety among nursing home residents with COPD (Supplemental Table 1). The prevalence of anxiety ranged from
36.0% in those with a Charlson Comorbidity Index of 1-4 to 42.3% in those with a Charlson Comorbidity Index >8. The
proportion of residents with anxiety increased with higher PHQ-9 scores, as well as with increased pain severity; 74.1%

of nursing home residents with COPD and anxiety also had accompanying depression.

Prevalence of Depression According to Nursing Home Resident Characteristics
The prevalence of depression in this study population was 57.6%. Based on the PHQ-9 assessment, 11.8% had mild depression
and 6.3% had severe depression. Suicidal ideation was most frequently self-reported or staff observed depressive symptom,

followed by worthlessness and psychomotor retardation (Figures 1 and 2). The frequency of individual depressive symptoms
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Table 2 Prevalence of Anxiety and Association Between Sociodemographic, Clinical Characteristics, and Comorbid Conditions with
Anxiety Among Nursing Home Residents with Chronic Obstructive Pulmonary Disease

Characteristics n Prevalence Prevalence Ratio (95% Confidence
of Anxiety Interval)
Unadjusted Multivariable
Adjusted

Age category (years):

50-64 25,979 45.2 113 (1.11-1.15) 113 (1.11=1.15)

65-74 55,570 40.0 1.0 1.0

75-84 77,067 36.8 0.92 (0.91-0.93) 0.92 (0.90-0.93)

285 80,999 33.0 0.83 (0.82-0.84) 0.84 (0.82-0.85)
Sex:

Women 148,637 41.6 1.39 (1.38-1.41) 1.35 (1.33-1.36)

Men 90,978 299 1.0 1.0
Race/Ethnicity:

Non-Hispanic White 192,981 40.1 1.0 1.0

Non-Hispanic Black 30,608 237 0.63 (0.61-0.64) 0.70 (0.69-0.72)

Hispanic 11,586 30.2 0.82 (0.80-0.84) 0.89 (0.87-0.92)

American Indian/Native Alaskan or Hawaiian/Pacific Islander 4440 19.7 0.59 (0.56-0.63) 0.68 (0.64-0.72)
Activities of daily living limitations:

Independent/Supervised 57,908 40.2 1.0 1.0

Moderate dependence 131,921 36.1 0.91 (0.89-0.92) 0.90 (0.89-0.92)

Total Dependence 49,786 36.4 0.93 (0.92-0.94) 0.91 (0.89-0.92)
Cognitive Impairment:

Cognitively Intact 99,520 39.1 1.0 1.0

Mildly Impaired 59,770 355 0.91 (0.90-0.92) 0.99 (0.97-1.00)

Moderately Impaired 64,674 36.1 0.93 (0.91-0.94) 1.06 (1.05-1.08)

Severely Impaired 15,651 358 0.93 (0.91-0.95) 1.10 (1.08-1.13)
Body mass index (kg/m?):

<185 16,952 37.8 1.06 (1.04-1.08) 1.03 (1.01-1.06)

18.5 to 25 77,424 358 1.0 1.0

25 to <30 61,567 36.2 1.0 (0.99-1.02) 0.98 (0.96-0.99)

230 83,672 39.0 1.12 (1.05-1.08) 0.93 (0.92-0.94)
Current tobacco user 23,329 423 1.12 (1.10-1.14) 1.04 (1.02—1.06)
Level of social connectedness:

High 205,490 358 0.78 (1.10-1.14) 0.80 (0.79-0.82)

None/lower level 34,125 45.8 1.0 1.0

(Continued)
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Table 2 (Continued).

Characteristics n Prevalence Prevalence Ratio (95% Confidence
of Anxiety Interval)
Unadjusted Multivariable
Adjusted
Charlson Comorbidity Index:
14 134,895 36.0 1.0 1.0
5 42,126 375 1.0l (0.99-1.02) 1.00 (0.99-1.02)
6-7 49,047 387 1.02 (1.00-1.03) 1.01 (1.00-1.03)
=8 13,547 423 1.07 (1.05-1.10) 1.07 (1.05-1.09)
Depression 2.11 (2.08-2.14) 1.84 (1.81-1.86)
PHQ-9:
=15 3024 50.1 1.40 (1.35-1.46) 1.15 (1.11-1.20)
Between 10 and 14 12,044 44.0 1.23 (1.20-1.27) 1.12 (1.10-1.15)
Between 5 and 9 28,308 43.4 1.22 (1.20-1.24) 1.10 (1.08-1.12)
Between 0 and 4 196,239 357 1.0 1.0
Pain:
Severe 21,889 49.6 1.49 (1.47-1.52) 1.25 (1.23-1.27)
Moderate 56,482 428 1.29 (1.27-1.30) 1.16 (1.15-1.18)
None 150,117 332 1.0 1.0
Any shortness of breath 55,283 43.0 1.20 (1.19-1.22) 1.07 (1.06-1.09)
Oxygen use 65,618 43.3 1.22 (1.21-1.24) 1.14 (1.13-1.15)

was low in those who self-reported the PHQ-9 (Figure 1) or among those with staff-observed symptoms (Figure 2); most
residents (86.8%) with depression were treated with antidepressants (Supplemental Table 2).

There was a decrease in the prevalence of depression with advancing age (Table 3). Three in five women had
depression, while slightly more than one-half of men had depression. While 60.6% of non-Hispanic white residents had
depression documented, 44.1% of non-Hispanic black residents, 36.7% of American Indians/Native Alaskan or Native
Hawaiian, or Other Pacific Islanders residents, and 51.3% of Hispanic had depression. The prevalence of depression was
highest among those with dementia, coronary artery disease, hypertension, heart failure, cerebrovascular disease,
peripheral vascular disease, hyperlipidemia, diabetes mellitus, gastroesophageal reflux disease, osteoporosis, arthritis,
cirrhosis, and anemia (Supplemental Table 1). There was an increased prevalence of depression among those who were

current tobacco users, in those who had a BMI >30 kg/mz, no or a low level of social connectedness, a Charlson
Comorbidity Index >8, greater pain severity, dyspnea, and among those who required oxygen (Table 3). Among nursing
home residents with COPD and depression, 47.8% also had anxiety.

Factors Associated with Anxiety in Nursing Home Residents with COPD

Anxiety was more commonly diagnosed among residents aged 50-64 years old and women, whereas racial/ethnic minorities
were less likely to be diagnosed with anxiety compared with non-Hispanic whites after adjusting for several sociodemographic
and clinical characteristics and comorbidities (Table 2). Compared to residents who were independent in activities of daily
living, those who had moderate or total dependence in performing activities of daily living were less likely to have anxiety,
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100.0

Percentage

Figure | Frequency of self-reported depressive symptoms. M 0-1 days

Percentage

Figure 2 Frequency of staff observed depressive symptoms. B 0-1 days
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while, compared with cognitively intact nursing home residents, those with moderate or severe cognitive impairment were
more likely to be diagnosed with anxiety. Anxiety was more common as the PHQ-9 score increased, among those with severe
pain, and in persons with a higher Charlson Comorbidity Index. After adjusting for several sociodemographic, clinical
characteristics, and comorbidities, nursing home residents with COPD and anxiety were 1.84 times (95% CI 1.81-1.86) more
likely to have accompanying depression compared to those without COPD and anxiety (Table 2).
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Table 3 Prevalence of Depression, and Association Between Sociodemographic, Clinical Characteristics, and Comorbid Conditions

with Depression Among Nursing Home Residents with Chronic Obstructive Pulmonary Disease

Characteristics n Prevalence of Prevalence Ratio (95% Confidence
Depression Interval)
Unadjusted Multivariable
Adjusted

Age category (years):

50-64 25,979 60.9 1.02 (1.01-1.03) 1.01 (1.00-1.02)

65-74 55,570 61.0 1.0 1.0

75-84 77,067 59.2 0.96 (0.95-0.97) 0.96 (0.95-0.97)

285 80,999 52.6 0.85 (0.84-0.86) 0.86 (0.86—0.87)
Sex:

Women 148,637 60.8 1.15 (1.14-1.16) LT (1L11-1.12)

Men 90,978 52.4 1.0 1.0
Race/Ethnicity:

Non-Hispanic White 192,981 60.6 1.0 1.0

Non-Hispanic Black 30,608 44.1 0.75 (0.74-0.76) 0.78 (0.77-0.79)

Hispanic 11,586 51.3 0.90 (0.88-0.91) 0.92 (0.91-0.94)

American Indian/Native Alaskan or Hawaiian/Pacific Islander 4440 36.7 0.70 (0.68-0.73) 0.76 (0.73-0.79)
Activities of daily living limitations: Independent/Supervised 57,908 56.3 1.0 1.0

Moderate dependence 131,921 589 1.04 (1.03-1.05) 1.07 (1.06—1.08)

Total Dependence 49,786 55.5 1.01 (0.99-1.02) 1.06 (1.04-1.07)
Cognitive Impairment:

Cognitively Intact 99,520 59.2 1.0 1.0

Mildly Impaired 59,770 58.7 0.99 (0.98-1.00) 1.04 (1.03-1.05)

Moderately Impaired 64,674 56.6 0.96 (0.95-0.97) 1.03 (1.02-1.04)

Severely Impaired 15,651 47.1 0.81 (0.80-0.83) 0.88 (0.87-0.90)
Body mass index (kg/m?):

<185 16,952 524 0.97 (0.95-0.98) 0.96 (0.95-0.98)

18.5 to 25 77,424 542 1.0 1.0

25 to <30 61,567 57.3 1.05 (1.04-1.06) 1.03 (1.02-1.04)

230 83,672 62.0 .13 (1.12-1.14) 1.05 (1.02-1.04)
Current tobacco user 23,329 59.7 1.05 (1.04-1.06) 1.02 (1.01-1.03)
Level of social connectedness:

High 205,490 57.1 0.94 (0.93-0.95) 0.98 (0.97-0.98)

None/lower level 34,125 60.7 1.0 1.0

(Continued)
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Table 3 (Continued).

Characteristics n Prevalence of Prevalence Ratio (95% Confidence
Depression Interval)
Unadjusted Multivariable
Adjusted
Charlson Comorbidity Index:
14 134,895 53.7 1.0 1.0
5 42,126 60.6 11T (1.10-1.12) LT (1.10-1.12)
6-7 49,047 62.9 1.14 (1.13-1.15) 1.14 (1.13-1.15)
=28 13,547 674 1.20 (1.19-1.22) 1.20 (1.18-1.21)
Anxiety 1.55 (1.54-1.56) 1.44 (1.43-1.45)
Pain:
Severe 21,889 66.3 1.21 (1.20-1.23) 1.08 (1.07-1.09)
Moderate 56,482 62.7 1.15 (1.14-1.16) 1.05 (1.04-1.06)
None 150,117 54.6 1.0 1.0
Any shortness of breath 55,283 60.8 1.06 (1.05-1.07) 1.00 (0.99-1.01)
Oxygen use 65,618 60.3 1.05 (1.04-1.06) 0.99 (0.98-0.99)

Factors Associated with Depression in Nursing Home Residents with COPD

After adjusting for various sociodemographic, clinical characteristics, and comorbidities, residents aged 5064 years old were
more likely to be diagnosed with depression compared with those aged 65—74 years, whereas those aged 75 years and older were
less likely to have depression (Table 3). Women were more likely to be diagnosed with depression compared with men, while
racial/ethnic minorities were, in general, less likely to be diagnosed with depression as compared with non-Hispanic white
residents. Those with a high social connectedness index were less likely to be diagnosed with depression compared with residents
with no or low social connectedness, while long-stay nursing home residents with a higher Charlson Comorbidity Index and
those with moderate or total dependence on ADLs were more likely to be diagnosed with depression. Persons with greater
cognitive impairment were less likely to be diagnosed with depression, while residents with higher pain severity were more likely
to be diagnosed with depression compared to those without documented pain. After adjusting for several sociodemographic,
clinical characteristics, and comorbidities, nursing home residents with COPD and depression were 1.44 times more likely (95%
CI 1.43-1.45) to be diagnosed with anxiety than residents without COPD and depression (Table 3).

Discussion

In this national study of long-term stay nursing home residents with COPD, we found that more than one-third had anxiety and
more than one-half of these individuals were being treated with anxiolytics. Depression was common (58%), most of these
individuals’ received antidepressants, severe depression was uncommon, and the frequency of specific depressive symptoms
was low. There was a higher prevalence of anxiety and depression among women than men and a lower prevalence among
racial/ethnic minorities relative to non-Hispanic whites. Among nursing home residents with COPD, those with depression
were more likely to also have accompanying anxiety than those without depression and residents with anxiety were more

likely to have co-morbid depression in comparison to those who did not have a diagnosis of anxiety.
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Prevalence of Anxiety Among Nursing Home Residents with COPD
Our observational study of long-stay nursing home residents with COPD showed a higher prevalence of anxiety in this
nationally representative study population than previous research studies conducted in nursing homes. In prior studies,
the frequency of anxiety among all nursing home residents has ranged widely, varying from none to upward of one-
quarter of persons being diagnosed with anxiety.>' >* Results from a study of 126,121 residents living in US nursing
homes in 2009 and 2010 showed that the overall prevalence of anxiety was 23%.° Our study, which was conducted in a
national sample of 239,616 residents living in US nursing homes in 2018, revealed a prevalence rate of 37% among
nursing home residents diagnosed with COPD. In a review of 81 studies published between 1968 and 2004, the
prevalence of anxiety was higher in those who had COPD than in the general population.?

We found a lower prevalence of anxiety with advancing age and a higher prevalence of anxiety among women than
men. Several prior studies conducted in the United States and Europe have shown a similar pattern of higher prevalence

rates of anxiety among women than men,?®>°

and a lower prevalence of anxiety for older than younger adults living in
nursing homes and the broader community.”*>' One explanation for the lower prevalence of anxiety in older than
younger nursing home residents could be due to older residents having fewer obligations and typically being restricted in
their daily living activities, such that older individuals avoid activities or situations that may predispose them to
anxiety.’® In addition, the lower frequency of anxiety with advancing age and higher prevalence of anxiety that we
observed in women with COPD is likely attributed to selective survival (ie, men die sooner than women with
increasing age).

Nursing home residents with a higher PHQ-9 score, Charlson Comorbidity Index, cognitive impairment, and
increased pain severity were more likely to report anxiety than their respective comparison groups. In a study of 994
adults 61 years and older living in long-term care facilities, anxiety was strongly associated with depression and with
physical health, functional disability, and cognitive status.>* Our results showing increased pain severity among those
with anxiety were similar to the results of a study of more than 270,000 newly admitted nursing home residents aged 65
years or older between 2011 and 2012, which showed that more than three-quarters of these individuals reported having
moderate or severe pain intensity during the prior 5 days.*?

Our findings suggest a strong association between anxiety among nursing home residents with COPD and associated
comorbidities. We showed an increased prevalence of anxiety among those with increasing Charlson comorbidity index
score, PHQ-9 score, cognitive impairment, and pain severity.

Prevalence of Depression Among Nursing Home Residents with COPD

In our study, the prevalence of depression among long-stay nursing home residents with COPD was 58%. This was
higher than the prevalence of depression (50%) found among US nursing home residents with COPD between 2009 and
2010.° In another study conducted in 783,826 residents in Medicare and Medicaid certified nursing homes in the US in
2011/2012, the prevalence of depression was 36% among newly admitted individuals.*® Similar to our observations with
regard to anxiety, we found a higher prevalence of depression in women than men, and a decreased frequency of
depression with advancing age. We observed that the prevalence of depression was highest among residents who had
been previously diagnosed with a variety of chronic conditions including dementia, coronary artery disease, hyperten-
sion, cerebrovascular disease, peripheral vascular disease, diabetes mellitus, gastroesophageal reflux disease, arthritis,
cirrhosis, and anemia.

Based on PHQ-9 and PHQ-9-OV assessments, our study results showed that symptoms such as suicidal ideation,
worthlessness, and psychomotor retardation were relatively frequent among residents with COPD. Although few recent
studies have examined the association between suicidal ideation and COPD, results from prior studies show a significant
association between COPD and an increased likelihood of suicidal ideation.** ¢ In a study using data from the National
Comorbidity Study-Replication sample of persons 18 years and older in the US (n=9882), COPD was associated with
significantly increased odds of suicidal ideation and suicide attempts, compared with those without COPD in both crude
and multivariable adjusted analyses.>> These findings suggest that depression might be strongly linked to impaired
quality of life among those with COPD due to a high prevalence of comorbidities and cognitive impairment.
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Prevalence of Anxiety/Depression Among Nursing Home Residents with COPD

The prevalence of both anxiety and depression was high among residents with COPD as 27.5% of our study samples
were diagnosed with these two mental health conditions. Women and current tobacco users, as well as those with an
increased Charlson comorbidity index score and increased pain intensity, were more likely to be diagnosed with COPD
and comorbid anxiety or depression than their respective comparison groups. Several prior studies reported a high
prevalence of both anxiety and/or depression among those with COPD than those with other chronic diseases such as
cancer, heart disease, renal disease, and the acquired immunodeficiency syndrome.*”*

In our study, it is noteworthy that nursing home residents with COPD who had moderate to total dependence on
activities of daily living were less likely to have anxiety but were more likely to have depression. The increased
prevalence of depression among older adults with COPD, because of their requirement for more daily care due to
worsening physical health, may lower their self-esteem and self-efficacy, predisposing them to depression.*

Among the present long-term stay nursing home residents with COPD, greater cognitive impairment was associated
with an increased prevalence of both anxiety and depression, except in residents with severe cognitive impairment, who
were less likely to be diagnosed with depression. A case series of four patients with depressive pseudo dementia and two
recent literature reviews on cognitive impairment in depression suggested that in those with severe cognitive impairment,
depression may be a form of pseudo-dementia such that depression can impair cognition and give the appearance of a
neurodegenerative disease such as dementia;*'™* these findings suggest that these individuals may be experiencing
dementia rather than depression. This could explain, in part, why the prevalence of dementia was so relatively high
among those with comorbid depression.

In this population of nursing home residents with COPD, the prevalence of depression was considerably higher than
the prevalence of anxiety. A higher prevalence of depression than anxiety in our study population can be due to the
considerably increasing prevalence of comorbidities and high prevalence of pain,** as well as the insufficient recognition
of depression and lack of adequate guideline-based treatment by physicians.**

Clinical Implications

Greater understanding of the epidemiology of the co-occurrence of COPD and anxiety or depression for adults living in
nursing homes is a necessary first step to inform intervention development and improve disease management protocols. A
systematic review and meta-analysis of approximately 29,000 individuals with COPD with a mean age of 63 years
followed for 1 to 8 years, and six studies on COPD as a predictor of depression in nearly 7.5 million participants
followed for 1 to 35 years, demonstrated that COPD increased the risk of developing anxiety or depression, and vice
versa.* Furthermore, patients with COPD and comorbid depression or anxiety had a markedly increased risk of dying
during the periods under study, a finding consistent with prior literature that has shown that both conditions are associated
with an increased risk of dying among persons with COPD.****® Less than one-third of persons followed in these studies
with these comorbidities received the necessary interventions. This is because pharmacological management, including
the use of antidepressants and anxiolytics, has questionable efficacy when used as the sole treatment option in those with
COPD and comorbid anxiety or depression. Rather, it is more efficacious to combine treatment with nonpharmacological
approaches such as pulmonary rehabilitation (eg, exercise-based), psychological therapy (cognitive-behavioral therapy),
and a collaborative care model involving the core components of exercise training, education, and psychological
support.*”*® Therefore, it is crucial for clinicians to utilize a multidisciplinary team approach to screen for these
comorbidities, when a diagnosis of COPD is made, and develop effective treatment plans to improve patients'
psychological and physical health outcomes.

Results of our study showed that a large proportion of nursing home residents with depression and anxiety were being
treated with antidepressants and anxiolytics. A study in Ontario, Canada, among 28,360 persons with COPD aged 66
years and older who were being treated with antidepressants, and a similar number of older adults who were not being
treated with these medications, found that antidepressant use was associated with a 15% increased risk of hospitalization
and emergency room visits.*’ Moreover, several studies have shown that those diagnosed with COPD exhibit lower rates
of medication adherence in general than those without this pulmonary condition.’®' Clinical teams should consider
nonpharmacological interventions for COPD-related anxiety and depression. For example, pulmonary rehabilitation,
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education, and psychosocial support have been shown to significantly reduce anxiety and depression more than standard
care in patients with COPD.’* > The extent to which these strategies would be effective in nursing home residents with
COPD warrants further study.

Study Strengths and Limitations

We used information collected from MDS, a large nationally representative database of nursing home residents used
extensively for nursing home research. MDS consists of typically understudied, but vulnerable and medically complex,
nursing home residents. We used the modified Charlson Comorbidity Index, a validated algorithm to determine the extent
of disease burden in this population,”® and we used the PHQ-9 assessment or the PHQ-9 OV score based on staff
observation to determine the severity of depression.'>>*>* Our cross-sectional study design allowed us to estimate the
prevalence of important mental health outcomes, but we could not determine the bidirectionality of anxiety or depression
with the sociodemographic and clinical factors under study. Our study did not differentiate between early-onset and the
more commonly occurring late-onset depression, which is more frequently associated with selected comorbidities.>® We
also lacked data on forced expiratory volume, which would have been helpful in determining the form and severity of
COPD (using the Global Initiative for Chronic Obstructive Lung Disease (GOLD) grades) in our study population.

Conclusion

The prevalence of anxiety and depression is high among nursing home residents with COPD. Pharmacologic manage-
ment of anxiety and depression was common. It is important for clinicians to closely monitor residents with COPD for
anxiety and depression and engage a multidisciplinary team approach to manage these conditions. Further investigation is
also needed for appropriate and effective screening, diagnosis, and management of anxiety and depression among nursing
home residents with COPD since these conditions have been shown to lead to an increased risk of disease exacerbation
and death.
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