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Abstract

Objectives—Depression is a common comorbidity of Chronic Obstructive Pulmonary Disease 

(COPD) and is associated with increased exacerbations, healthcare utilization, and mortality. 

Among Medicare beneficiaries newly diagnosed with COPD, the objectives of this study were to: 

1) Estimate the rate of new episodes of depression; and 2) Identify factors associated with 

depression.

Methods—We identified beneficiaries with a first diagnosis of COPD during 2006-2012 using a 

5% random sample of Medicare administrative claims data by searching for ICD-9-CM codes 490, 

491.x, 492.x, 494.x, or 496. We identified episodes of depression using ICD-9-CM codes 296.2x, 

296.3x, and 311.xx. We calculated incidence rates and their 95% confidence intervals (95% CI) 

and used a discrete time analysis to identify factors associated with development of depression.

Results—Between 2006-2012, 125,348 beneficiaries meeting inclusion criteria were newly 

diagnosed with COPD. Twenty-three percent developed depression following COPD diagnosis. 

The annualized incidence rate of depression per 100 beneficiaries following COPD diagnosis was 

9.4 (95% CI 9.3, 9.5). Rates were highest in the first two months following COPD diagnosis. 

COPD diagnosis was associated with increased risk of depression (risk ratio (RR) 1.76; 95% CI 

1.73, 1.79) as were COPD-related hospitalizations (RR 4.59; 95% CI 4.09, 5.15), a measure of 

COPD severity.
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Conclusions—Diagnosis of COPD increases the risk of depression. This study will aid in the 

allocation of resources to monitor and provide support for individuals with COPD at high risk of 

developing depression.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a progressive disease characterized by 

airflow limitation and symptoms including cough and dyspnea. As the third leading cause of 

death in the United States, COPD affects 12% of Medicare beneficiaries and results in 

increased healthcare costs and utilization.(Centers for Medicare and Medicaid Services, 

2012; Menzin et al, 2007; Mannino and Braman, 2007; Hoyert et al., 2012; Mapel et al., 
2000; Barnes and Celli, 2009). Medicare beneficiaries with COPD are more likely to have 

other comorbid conditions compared to those without COPD.( Mannino and Braman, 2007; 

Mapel et al., 2000; Barnes and Celli, 2009; Sin et al., 2006) One of the most common but 

least-treated comorbidities of COPD is depression, with prevalence ranging from 17% - 44% 

and evidence that suggests more severe respiratory illness associated with greater depressive 

symptoms.(Omachi et al., 2009; Jennings et al., 2009; Fan et al., 2007; Ng et al., 2007; Di 

Marcoa et al., 2006; van Mannen et al., 2002; Maurer et al., 2008) Depression concurrent 

with COPD is associated with increased exacerbations, healthcare utilization, and mortality, 

even after controlling for COPD severity.(Omachi et al., 2009; Jennings et al., 2009; Fan et 
al., 2007; Ng et al., 2007; Qian et al., 2014) Furthermore, depression may decrease 

adherence to COPD maintenance medications, resulting in increased hospitalizations and 

healthcare costs.(Qian et al., 2014; Simoni-Wastila et al., 2012; Stuart et al., 2010)

Prior studies evaluating the association between COPD and prevalence of depression were 

inconclusive, possibly due to lack of statistical power. (VanEde et al., 1999) In a 1999 

systematic review, a post-hoc analysis of a study with calculated power of > 80% reported a 

positive association between COPD and depression. (VanEde et al., 1999) A more recent 

study reported a significant association between COPD and depression among individuals 

with severe, but not moderate or mild COPD.(van Mannen et al., 2002) Omachi and 

colleagues (2009) conducted a large matched cohort study among younger COPD patients 

and reported a positive dose-response relationship between COPD severity and prevalence of 

depression.(Omachi et al., 2009)

Most prior studies have focused on the prevalence of depression among individuals with 

COPD rather than rates of new episodes of depression following COPD diagnosis.( Omachi 

et al., 2009; van Mannen et al., 2002; VanEde et al., 1999) Information on the risk of 

depression among individuals recently diagnosed with COPD will aid in allocating resources 

toward depression screening and treatment and raise awareness among healthcare providers 

to assess their patient with respiratory disorders for depression.
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The objectives of this study were to: 1) Estimate the rate of new episodes of depression 

following COPD diagnosis; and 2) Identify factors associated with the development of 

depression among Medicare beneficiaries diagnosed with COPD.

Methods

Study Population

Medicare administrative claims data obtained from the Centers for Medicare & Medicaid 

Services (CMS) Chronic Condition Data Warehouse (CCW) were the primary source of data 

for this study. From a 5% random sample from the 2006-2012 CCW data, we identified 

beneficiaries with at least one inpatient or outpatient claim containing the International 

Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) for COPD 

(490, 491.x, 492.x, 494.x, or 496). We excluded beneficiaries with a history of respiratory 

cancer, tuberculosis, asbestosis, and sarcoidosis because they may differ from other 

beneficiaries with COPD in terms of development of depression. To ensure that we captured 

the majority of claims required to define depression, we required continuous Medicare Parts 

A, B, D, and no Part C coverage for 10 out of each 12 months of follow-up time. We defined 

the COPD index date as the date of first diagnosis of COPD occurring within the study 

period. All Medicare beneficiaries who met criteria for COPD since 1999 have the date of 

first diagnosis of COPD reported in their administrative claims. We used this date to exclude 

beneficiaries whose first diagnosis of COPD occurred prior to the study period.

Outcome

We identified beneficiaries with depression by searching for ICD-9-CM codes 296.2x, 

296.3x, and 311.xx on one or more inpatient claims, two or more outpatient claims, or one 

outpatient claim combined with one or more antidepressant prescription fills during the 

study period. Information on antidepressant fills was collected from Part D prescription drug 

event files. These ICD-9-CM codes have been used in other studies and are intended to 

ensure omission of bipolar and related mood disorders in which antidepressants are not 

recommended treatment.(Frayne et al., 2010; Kramer et al., 2003; Smith et al., 2009) 

Because depression tends to be under-recorded, we also allowed for evidence of at least one 

antidepressant prescription fill in conjunction with one outpatient diagnosis of depression. 

Incident depression was defined as a new episode of depression that occurred during the 

study period. Depression can be a chronic disorder but also occurs as unique episodes.

(Keller et al., 1992; American Psychiatric Association, 2013; Solomon et al., 1997) 

Therefore, in study subjects with depression episodes both pre- and post-COPD, we required 

more than 5 months between the diagnoses to ensure that they represented new episodes. If 

there were 5 or fewer months between diagnoses, only the pre-COPD episode of depression 

counted toward the incidence rate calculation. We defined the depression index date as the 

date the beneficiary met criteria for depression during the study period.

Covariates

We obtained demographic characteristics from the CCW files. Baseline comorbidities at 

COPD diagnosis were determined using CMS’ CCW 27 flagged comorbid conditions, 

including depression and asthma, also a common comorbidity.(Centers for Medicare and 
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Medicaid Services) These chronic conditions are identified based on the presence of ICD-9-

CM codes on inpatient, skilled nursing facility (SNF), home health, or outpatient claims 

using algorithms defined by CMS. If the date of first diagnosis of a particular chronic 

condition was prior to the date of COPD diagnosis, the patient was considered to have that 

chronic condition at baseline. We also created a measure of comorbidity by summing the 

indicator variables for chronic conditions including Alzheimer’s disease and related 

dementias, atrial fibrillation, chronic kidney disease, heart failure, diabetes, ischemic heart 

disease, osteoarthritis, stroke, and asthma. COPD was not included in the count. Our 

measure had a range of 0-9 and was dichotomized at the mean (mean=2.0).

We defined nursing home residence within the month by the presence of any skilled nursing 

facility claim on an inpatient stay, or by the presence of healthcare common procedure 

coding system (HCPCS) or Place of Service codes on a SNF claim during the month.

We assessed characteristics suggestive of COPD severity. These characteristics included 

supplemental oxygen use, COPD-related hospitalization (measured as monthly COPD 

hospital days), and monthly COPD-related emergency department (ED) visits (measured as 

a monthly value).( Qian et al., 2014; Qian et al., 2014; Simoni-Wastila et al., 2012) We 

searched carrier and DME claims for the following preventive health services utilization 

measures: influenza vaccination, colorectal cancer screening, prostate cancer screening, and 

mammography and pap smears. An annual count of preventive health services utilization 

measures (including mammography or Papanicolaou test) was created as an indicator of 

healthy behavior. This variable had a range of 0-3 and, based on its distribution, was 

dichotomized at one or more.

Data Analysis

Distributions of variables were examined overall and by incident depression status. 

Comparisons were made between beneficiaries with and without depression using chi-square 

or Student’s t tests as appropriate.

We calculated rates of new episodes of depression both pre- and post-COPD. We counted 

months of Medicare Parts A, B, and D coverage with no Part C coverage pre- and post-

COPD diagnosis. If a beneficiary received a depression diagnosis during the pre-COPD 

period, s/he no longer contributed person time to our rate calculations for the pre-COPD 

period, but would contribute again post-COPD. We calculated annualized rates per 100 

beneficiaries diagnosed with COPD by sex and age category and calculated 95% confidence 

intervals around the rates. We counted number of depression episodes pre- and post-COPD 

diagnosis and divided by total months of person time. To determine whether rates of 

depression post-COPD varied over the study period, we calculated monthly rates during the 

first year following COPD diagnosis.

To estimate the risk of depression associated with COPD diagnosis and evaluate other 

factors associated with depression, we used a discrete time approach with COPD diagnosis 

as a time-varying exposure.(Allison, 1995) Unlike traditional survival analysis, discrete time 

analysis permits the inclusion of time-varying exposures and covariates. (Allison, 1995) We 

modelled risk of depression per month using generalized linear models with a binomial 
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distribution and a complementary log-log link.(Allison, 1995) Time varying covariates such 

as supplemental oxygen use, COPD-related ED visits, COPD-related hospitalizations, and 

preventive health measures, were included in the model along with other potential 

confounders identified in bivariate analysis. Risk ratios and 95% confidence intervals are 

reported.

Due to our large sample size, statistical significance was defined a priori as p<0.001. All 

analyses were performed with SAS version 9.3 (Cary, NC). This study was approved by the 

Institutional Review Board of the University of Maryland, Baltimore.

Results

We identified 836,725 Medicare beneficiaries with at least one inpatient or outpatient claim 

containing COPD ICD-9-CM diagnoses codes during 2006-2012. Of these, 154,059 (18%) 

were excluded for history of respiratory cancer, tuberculosis, asbestosis, or sarcoidosis, 

116,865 (14%) were diagnosed with COPD prior to the study period, and 440,453 (53%) did 

not meet our Medicare coverage criteria, leaving 125,348 (15% of sample) in our study 

cohort.

Average age at COPD diagnosis was 72.6 (standard deviation (sd) 13.1) years. (Table 1) The 

cohort was primarily white (83%) and female (65%), with a high prevalence of ischemic 

heart disease (53%), heart failure (37%), and diabetes (37%) at the time of COPD diagnosis. 

Overall prevalence of depression diagnosed at any time during the study period was 32%. 

Beneficiaries with depression were younger (71.8 years vs. 73.0 years, p<0.001), more likely 

to be female (73% vs. 61%, p<0.001) and were more likely to have a history of depression 

prior to the study period (37% vs. 11%, p<0.001) compared to those who did not develop 

depression (Table 1).

Prior to the COPD diagnosis, 19,634 (16%) beneficiaries had an episode of depression 

compared with 29,281 (23%) who developed depression post-COPD diagnosis. Contained 

within these categories were the 9,359 (7%) of individuals with depression episodes both 

pre- and post-COPD diagnosis and more than 5 months between diagnoses. For these 

beneficiaries, the median number of months between depression episodes pre- and post-

COPD was 16 (inter-quartile range 0, 34). Annual incidence rates of depression per 100 

Medicare beneficiaries increased from the pre-COPD diagnosis period (6.1; 95% confidence 

interval (CI) 6.0, 6.2) to post-COPD diagnosis (9.4; 95% CI 9.3, 9.5)(Table 2). Pre-COPD 

diagnosis, incidence rates of depression were higher in women (7.1; 95% CI 7.0, 7.2) than in 

men (4.3; 95% CI 4.2, 4.4). Similarly, post-COPD diagnosis incidence rates of depression 

were higher in women (10.9; 95% CI 10.8, 11.1) than in men (6.7; 95% CI 6.6, 6.9). Overall 

incidence rates of depression post-COPD diagnosis were highest among Medicare 

beneficiaries 85 and older at COPD diagnosis (12.9; 95% CI 12.5, 13.2) and lowest among 

those aged 65-74 (6.7; 95% CI 6.5, 6.8).

Incidence rates of depression per 100 beneficiaries spiked during the two months following 

COPD diagnosis and then leveled off at approximately 13/100 in women and 8.5/100 in men 
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by 4 months post-COPD diagnosis (Figure 1). These rates are double the pre-COPD 

diagnosis rates.(Table 2)

The discrete time regression model included terms for COPD diagnosis, age, sex, race, 

myocardial infarction, Alzheimer's disease and related dementias, chronic kidney disease, 

history of depression prior to the study period, diabetes, heart failure, hip fracture, stroke, > 

1 comorbid condition, region, original reason for Medicare entitlement, low income subsidy, 

evidence of nursing home residence in the month, ≥1 preventive health measure, monthly 

supplemental oxygen use, ≥1 COPD-related emergency department visit in the month, and 

≥1 COPD-related hospitalization in the month. COPD diagnosis was associated with 

increased risk of depression (risk ratio (RR) 1.76; 95% confidence interval (CI) 1.73, 1.79)

(Table 3). Nursing home residence within the month strongly predicted incident depression 

(RR 3.30; 95% CI 3.21, 3.40). Other factors strongly associated with increased risk of 

depression included a history of depression prior to the study period (RR 2.67; 95% CI 2.61, 

2.72), female sex (RR 1.49; 95% CI 1.45, 1.52), and Alzheimer’s disease and related 

dementias (RR 1.46; 95% CI 1.42, 1.50). Greater severity of COPD, as measured by 

supplemental oxygen use (RR 1.49; 95% CI 1.43, 1.55), COPD-related emergency 

department visits (RR 1.55; 95% CI 1.38, 1.74), and COPD-related hospitalizations (RR 

4.59; 95% CI 4.09, 5.15) was associated with increased risk of depression.

Discussion

In this nationally-representative study of Medicare beneficiaries recently diagnosed with 

COPD, 23% developed depression. Diagnosis of COPD was associated with increased risk 

of depression. Rates of depression spiked during the two months following COPD diagnosis 

before plateauing at approximately double the pre-COPD diagnosis rates. Increased severity 

of COPD was significantly associated with increased risk of depression.

Prevalence of depression reported here is consistent with some prior studies (range 

22%-27%), yet estimates of the risk of depression associated with COPD diagnosis have 

varied.(Omachi et al., 2009; van Mannen et al., 2002; Schneider et al., 2010) Omachi et al 
reported an increase of 3.6 in the odds of depression measured with the Geriatric Depression 

Scale among individuals aged 40-65 years diagnosed with COPD.(Omachi et al., 2009) 

VanManen et al reported an increase of 2.5 in the risk of depression measured with the 

Centers for Epidemiologic Studies Depression Scale only among individuals with severe 

COPD.(van Mannen et al., 2002) These cross-sectional studies reported odds of depressive 

symptoms, rather than diagnosed depression which may explain the greater estimates. A 

large study conducted in the United Kingdom (UK) reported an annual rate of 16.2 cases of 

newly diagnosed depression per 1,000 individuals recently diagnosed with COPD, and 

adjusted odds of new diagnosed depression of 2.0 only among individuals with severe 

COPD.(Schneider et al., 2010) Although the increase in risk is similar, our reported 

annualized rate (9.4/100 individuals) is nearly ten times greater. This is likely due to our 

emphasis on new episodes of depression rather than the first-ever diagnosis of depression 

and the strict exclusion criteria of the UK study. (Schneider et al., 2010) The UK study 

excluded individuals with prior depression, alcohol or drug dependency, and those without 

three years of observation prior to diagnosis of COPD.(Schneider et al., 2010)
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Rates of depression spiked during the two months following COPD diagnosis. This time-

frame corresponds with the first follow-up visit post-COPD diagnosis and suggests that the 

morbidity burdens of COPD may be especially acute in the early weeks of diagnosis before 

COPD symptoms have been adequately managed with appropriate therapy.( Global Strategy 

for the Diagnosis, Management and Prevention of COPD, 2015) Pulmonary rehabilitation 

improves emotional functioning as well as dyspnea and fatigue. (McCarthy et al., 2015) 

Clinical guidelines could be updated to explicitly identify the benefit of pulmonary 

rehabilitation for the treatment of psychological symptoms associated with COPD, 

especially those experienced early upon diagnosis of COPD.(Qaseem et al., 2011)

Consistent with prior studies, measures of COPD-severity were associated with increased 

risk of depression.(van Mannen et al., 2002; Schneider et al., 2010) As severity of COPD 

increases, exertional dyspnea results in limitation of activities and subsequent functional 

decline which may lead to an increase in depressive symptoms (Reardon et al., 2006). Other 

reported associations between sex, disability, nursing home residence, and socioeconomic 

status and increased risk of depression are consistent with the literature.(Maurer et al., 2008; 

Thakur and Blazer, 2008; Kessler et al., 2003; Hasin et al., 2005; Beekman et al., 1997; 

Fiske et al., 2009; Blazer et al., 1991)

Prior history of depression increases the risk of a new episode of depression, which is not 

surprising because depression can be a chronic and relapsing disorder.(Keller et al., 1992; 

American Psychiatric Association, 2013; Solomon et al., 1997) Treatment of depression 

results in reduced healthcare costs, improved outcomes, and decreased mortality among 

younger COPD patients.(Qian et al., 2013; Katon et al., 2005; Unutzer et al., 2002) 

Individuals with a past history of depression present an especially appropriate target for 

depression monitoring and treatment.(Jennings et al., 2009; Fan et al., 2007; Qian et al., 
2014) These efforts may lead to increased maintenance medication adherence and decreased 

COPD exacerbations among depressed individuals.( Qian et al., 2014; Qian et al., 2014)

This study is limited by its dependence on administrative claims data for diagnosis of COPD 

and depression. Clinical measures of COPD severity such as forced expiratory volume were 

not available. We constructed other measures of COPD severity, such as supplemental 

oxygen use and COPD-related hospital and emergency department visits which are 

commonly used in analyses of administrative claims data, yet these measures likely served 

only to differentiate individuals with severe illness from everyone else. (Qian et al., 2014; 

Qian et al., 2014; Simoni-Wastila et al., 2012) Similarly, administrative data lack accurate 

measures of depression severity, such as the HAM-D scale.(Hamilton, 1960) Nonetheless, 

our results on the association between COPD severity and depression are consistent with 

prior reports.(Omachi et al., 2009; van Mannen et al., 2002; Schneider et al., 2010) Our 

study population comprised only individuals who were diagnosed with COPD during the 

study period; hence our estimate of the risk of depression should be interpreted accordingly. 

We required more than five months between diagnoses of depression in order to isolate new 

episodes of the disorder, however it is possible that these were not new episodes of 

depression, which would have biased our results away from the null. Nonetheless, the 

median time between depression episodes for these beneficiaries was 16 months, suggesting 

these were new episodes of depression.
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Conclusion

Diagnosis of COPD increases the risk of depression. The first few months after COPD 

diagnosis may be a particularly vulnerable time for new episodes of depression to develop, 

especially in persons with multiple risk factors for depression. Depression may decrease 

COPD medication adherence, health outcomes, and quality of life. This study will aid in the 

allocation of resources to monitor and provide support for individuals with COPD who are at 

a high risk of developing depression.

Acknowledgments

JSA takes responsibility for the content of the manuscript, including the data and analysis. LSW made substantial 
contributions to conception and design, obtained funding, obtained data, contributed to data interpretation, article 
revision, final approval, and is accountable for all aspects of the work. TYH, YP, BK, SWL, PL made substantial 
contributions to data analysis and interpretation, article revision, final approval, and are accountable for all aspects 
of the work. GN and IH made substantial contributions to conception and design, data interpretation, article 
revision, final approval, and are accountable for all aspects of the work.

This work was supported by National Institutes of Health grant R21AG045573-02 (Simoni-Wastila, PI). Dr. 
Albrecht is supported by National Institutes of Health grant K12HD43489-13. (Langenberg and Merchanthaler, PIs) 
Mr. Khokhar is supported by National Institutes of Health grant T32AG000262-14 (Magaziner, PI).

References

Allison, PD. Survival Analysis using SAS: A Practical Guide. SAS Institute; Cary, NC: 1995. Chapter 
5

American Psychiatric Association. Fifth. American Psychiatric Publishing; Arlington, VA: 2013. 
Diagnostic and statistical manual for mental disorders (DSM-5). 

Barnes PJ, Celli BR. Systemic manifestations and comorbidities of COPD. Eur Respir J. 2009; 
33:1165–1185. [PubMed: 19407051] 

Beekman ATF, Penninx BWJH, Deeg DJH, Ormel J, Braam AW, van Tilberg W. Depression and 
physical health in later life: results from the Longitudinal Aging Study Amsterdam. J Affect Disord. 
1997; 46:219–231. [PubMed: 9547118] 

Blazer D, Burchett B, Service C, George LK. The Association of Age and Depression Among the 
Elderly: An Epidemiologic Exploration. J Gerontol Med Sci. 1991; 46(6):M210–215.

Centers for Medicare and Medicaid Services Chronic Condition Data Warehouse. Available at: http://
www.ccwdata.org/web/guest/condition-categories. Accessed 5/27/15

Centers for Medicare and Medicaid Services. Chronic Conditions among Medicare Beneficiaries, 
Chartbook. 2012. Available at: http://www.cms.gov/Research-Statistics-Data-and-Systems/
Statistics-Trends-and-Reports/Chronic-Conditions/2012ChartBook.html. Accessed 5/27/15

Di Marcoa F, Vergaa M, Reggentea M, Casanovaa FM, Santusa P, Blasib F, Allegrab L, Centannia S. 
Anxiety and depression in COPD patients: The roles of gender and disease severity. Respir Med. 
2006; 100:1767–1774. [PubMed: 16531031] 

Fan VS, Ramsey SD, Giardino ND, Make BJ, Emery CF, Diaz PT, et al. Sex, Depression, and Risk of 
Hospitalization and Mortality in Chronic Obstructive Pulmonary Disease. Arch Intern Med. 2007; 
167(21):2345–2353. [PubMed: 18039994] 

Fiske A, Letherell JL, Gatz M. Depression in Older Adults. Annu Rev Clin Psychol. 2009; 5:363–389. 
[PubMed: 19327033] 

Frayne SM, Sharkansky EJ, Wang D, et al. Using administrative data to identify mental illness: What 
approach is best? Am J Med Quality. 2010; 25(1):42–50.

Global Strategy for the Diagnosis, Management and Prevention of COPD. Global Initiative for Chronic 
Obstructive Lung Disease (GOLD). 2015. Available at: http://www.goldcopd.org. accessed 7/13/15

Hamilton M. A Rating Scale for Depression. J Neurol Neurosurg Psychiat. 1960; 23:56–61. [PubMed: 
14399272] 

Albrecht et al. Page 8

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ccwdata.org/web/guest/condition-categories
http://www.ccwdata.org/web/guest/condition-categories
http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-Conditions/2012ChartBook.html
http://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Chronic-Conditions/2012ChartBook.html
http://www.goldcopd.org


Hasin DS, Goodwin RD, Stinson FS, Grant BF. Epidemiology of Major Depressive Disorder: Results 
From the National Epidemiologic Survey on Alcoholism and Related Conditions. Arch Gen 
Psychiatry. 2005; 62:1097–1106. [PubMed: 16203955] 

Hoyert, DL.; Xu, JQ. Natl Vital Stat Rep. Vol. 61. National Center for Health Statistics; Hyattsville, 
MD: 2012. 2012. Deaths: preliminary data for 2011; p. 1-65.

Jennings JH, DiGiovine B, Obeid D, Frank C. The Association Between Depressive Symptoms and 
Acute Exacerbations of COPD. Lung. 2009; 187:128–135. [PubMed: 19198940] 

Katon WJ, Schoenbaum M, Fan MY, Callahan CM, Williams J, Hunkeler E, et al. Cost-effectiveness 
of improving primary care treatment of late-life depression. Arch Gen Psychiatry. 2005; 62:1313–
1320. [PubMed: 16330719] 

Keller MB, Lavori PW, Meuller TI, Endicott J, Coryell W, Hirschfeld RMA, et al. Time to Recovery, 
Chronicity, and Levels of Psychopathology in Major Depression. Arch Gen Psychiatry. 1992; 
49:809–816. [PubMed: 1417434] 

Kessler RC, Berglund P, Demler O, Jin R, Koretz D, Merikangas KR, et al. The Epidemiology of 
Major Depressive Disorder: Results from the National Comorbidity Survey Replication. JAMA. 
2003; 289:3095–3105. [PubMed: 12813115] 

Kramer TL. How well do automated performance measures assess guideline adherence for new-onset 
depression in the Veterans Health Administration? Joint Comm J Quality & Safety. 2003; 9:479–
489.

Mannino DM, Braman S. The Epidemiology and Economics of Chronic Obstructive Pulmonary 
Disease. Proc Am Thorac Soc. 2007; 4:502–506. [PubMed: 17878461] 

Mapel DW, Hurley JS, Frost FJ, Peterson HV, Picchi MA, Coultas DB. Healthcare Utilization in 
Chronic Obstructive Pulmonary Disease; A Case Control Study in a Health Maintenance 
Organization. Arch Intern Med. 2000; 160:2653–2658. [PubMed: 10999980] 

Maurer J, Rebbapragada V, Borson S, Goldstein R, Kunik ME, Yohannes AM, Hanania NA. ACCP 
Workshop Panel on Anxiety and Depression in COPD. Anxiety and depression in COPD: current 
understanding, unanswered questions, and research needs. Chest. 2008; 134(4):43S–56S. 
[PubMed: 18842932] 

McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary rehabilitation for 
chronic obstructive pulmonary disease. Cochrane Database Syst Rev. 2015:2. doi: 
10.1002/14651858.CD003793.pub3. 

Menzin J, Boulanger L, Marton J, Guadagno L, Dastani H, Dirani R, et al. The economic burden of 
chronic obstructive pulmonary disease (COPD) in a U.S. Medicare population. Respir Med. 2008; 
102:1248–1256. [PubMed: 18620852] 

Ng TP, Niti M, Tan WC, Cao Z, Ong KC, Eng P. Depressive Symptoms and Chronic Obstructive 
Pulmonary Disease. Arch Intern Med. 2007; 167:60–67. [PubMed: 17210879] 

Omachi TA, Katz PP, Yelin EH, Gregorich SE, Iribarren C, Blanc PD, et al. Depression and Health-
Related Quality of Life in Chronic Obstructive Pulmonary Disease. Am J Med. 2009; 122(8):
778e9–778e15. [PubMed: 19635280] 

Qaseem A, Wilt TJ, Weinberger SE, Hanania NA, Criner G, van der Molen T, et al. for the American 
College of Physicians, the American College of Chest Physicians, the American Thoracic Society, 
and the European Respiratory Society. Diagnosis and Management of Stable Chronic Obstructive 
Pulmonary Disease: A Clinical Practice Guideline Update from the American College of 
Physicians, American College of Chest Physicians, American Thoracic Society, and European 
Respiratory Society. Ann Intern Med. 2011; 155:179–191. [PubMed: 21810710] 

Qian J, Simoni-Wastila L, Langenberg P, Rattinger GB, Zuckerman IH, Lehmann S, et al. Effects of 
Depression Diagnosis and Antidepressant Treatment on Mortality in Medicare Beneficiaries with 
Chronic Obstructive Pulmonary Disease. J Am Geriatr Soc. 2013; 61:754–761. [PubMed: 
23617752] 

Qian J, Simoni-Wastila L, Rattinger GB, Lehmann S, Langenberg P, Zuckerman IH, et al. Associations 
of depression diagnosis and antidepressant treatment with mortality among young and disabled 
Medicare beneficiaries with COPD. Gen Hosp Psychiatry. 2013; 35(6):612–8. [PubMed: 
23871313] 

Albrecht et al. Page 9

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Qian J, Simoni-Wastila L, Rattinger GB, Zuckerman IH, Lehmann S, Wei YJ, et al. Association 
between depression and maintenance medication adherence among Medicare beneficiaries with 
chronic obstructive pulmonary disease. Int J Geriatr Psychiatry. 2014; 29:49–57. [PubMed: 
23606418] 

Reardon JZ, Lareau SC, ZuWallack R. Functional Status and Quality of Life in Chronic Obstructive 
Pulmonary Disease. Am J Med. 2006; 119(10A):S32–37. [PubMed: 16563940] 

Schneider C, Jick SS, Bothner U, Meier CR. COPD and the Risk of Depression. Chest. 2010; 137(2):
341–347. [PubMed: 19801582] 

Simoni-Wastila L, Wei YJ, Qian J, Zuckerman IH, Stuart B, Shaffer T, et al. Association of Chronic 
Obstructive Pulmonary Disease Maintenance Medication Adherence With All-Cause 
Hospitalization and Spending in a Medicare Population. Am J Geriatr Pharmacother. 2012; 
10:201–210. [PubMed: 22521808] 

Sin DD, Anthonisen NR, Soriano JB, Agusti AG. Mortality in COPD: Role of comorbidities. Eur 
Respir J. 2006; 28(6):1245–1257. [PubMed: 17138679] 

Smith EG, Henry AD, Zhang J, et al. Antidepressant adequacy and work status among Medicaid 
enrollees with disabilities: A restriction-based, propensity score-adjusted analysis. Community 
Ment Health J. 2009; 45:333–340. [PubMed: 19763823] 

Solomon DA, Keller MB, Leon AC, Mueller TI, Shea T, Warshaw M, et al. Recovery From Major 
Depression: A 10-Year Prospective Follow-up Across Multiple Episodes. Arch Gen Psychiatry. 
1997; 54(11):1001–6. [PubMed: 9366656] 

Stuart BC, Simoni-Wastila L, Zuckerman IH, Davidoff A, Shaffer T, Yang HK, et al. Impact of 
Maintenance Therapy on Hospitalization and Expenditures for Medicare Beneficiaries With 
Chronic Obstructive Pulmonary Disease. Am J Geriatr Pharmacother. 2010; 8:441–453. [PubMed: 
21335297] 

Thakur M, Blazer DG. Depression in Long-Term Care. J Am Med Dir Assoc. 2008; 9:82–87. 
[PubMed: 18261699] 

Unutzer J, Katon W, Callahan CM, Williams JW, Hunkeler E, Harpole L, et al. Collaborative care 
management of late-life depression in the primary care setting: a randomized controlled trial. 
JAMA. 2002; 288:2836–2845. [PubMed: 12472325] 

van Manen JG, Bindels PJE, Dekker FW, IJzermans CJ, van der Zee JS, Schadé E. Risk of depression 
in patients with chronic obstructive pulmonary disease and its determinants. Thorax. 2002; 
57:412–416. [PubMed: 11978917] 

VanEde L, Yzermans CJ, Brouwer HJ. Prevalence of depression in patients with chronic obstructive 
pulmonary disease: a systematic review. Thorax. 1999; 54:688–692. [PubMed: 10413720] 

Albrecht et al. Page 10

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Key Points

• This study aimed to estimate the rate of new episodes of depression and identify 

factors associated with depression among Medicare beneficiaries newly 

diagnosed with COPD.

• Diagnosis of COPD was associated with increased risk of depression.

• Rates of depression spiked during the two months following COPD diagnosis.

• Increased severity of COPD was significantly associated with increased risk of 

depression.

• This study will aid in the allocation of resources to monitor and provide support 

for individuals with COPD who are at a high risk of developing depression.
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Figure 1. 
Monthly Rates of Depression among Medicare Beneficaries Following COPD Diagnosis
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Table 1

Baseline Characteristics of Medicare Beneficiaries Diagnosed with Chronic Obstructive Pulmonary Disease 

(COPD) Between 2006 to 2012 by Incident Depression Status, n=125,348

Total Sample
N=125,348

Depression
N=39,554

No
depression
N=85,794

p-value
a

Age, mean (standard deviation) 72.6 (13.1) 71.8 (14.2) 73.0 (12.5) <0.001

Age categories, n(%) <0.001

 < 65 25,025 (20) 10,287 (26) 14,738 (17)

 65-74 41,901 (33) 10,679 (27) 31,222 (36)

 75-84 34,390 (27) 10,500 (27) 23,890 (28)

 > 84 24,032 (19) 8,088 (20) 15,944 (19)

Female sex, n(%) 81,179 (65) 28,976 (73) 52,203 (61) <0.001

Race/Ethnicity <0.001

 White 104,133 (83) 33,622 (85) 70,511 (82)

 Black 13,129 (11) 3,644 (9) 9,485 (11)

 Hispanic 3,535 (3) 1,268 (3) 2,267 (3)

 Other 4,551 (4) 1,020 (3) 3,531 (4)

COPD index year, n(%) <0.001

 2006 21,328 (17) 6,779 (17) 14,549 (17)

 2007 19,843 (16) 6,466 (16) 13,377 (16)

 2008 19,217 (15) 6,132 (16) 13,085 (15)

 2009 17,621 (14) 5,704 (14) 11,917 (14)

 2010 16,436 (13) 5,268 (13) 11,168 (13)

 2011 16,255 (13) 5,027 (13) 11,228 (13)

 2012 14,648 (12) 4,178 (11) 10,470 (12)

Comorbid conditions, n(%)

 Acute myocardial infarction 6,791 (5) 2,360 (6) 4,431 (5) <0.001

 Alzheimer’s disease 21,167 (17) 9,815 (25) 11,352 (13) <0.001

 Asthma 24,415 (20) 8,072 (20) 16,343 (19) <0.001

 Atrial fibrillation 20,570 (16) 6,785 (17) 13,785 (16) <0.001

 Cancer 14,463 (12) 4,538 (12) 9,925 (12) 0.62

 Chronic kidney disease 29,018 (23) 10,465 (27) 18,553 (22) <0.001

 History of depression pre-2006 24,161 (19) 14,811 (37) 9,350 (11) <0.001

 Diabetes 46,286 (37) 16,084 (41) 30,202 (35) <0.001

 Heart failure 46,062 (37) 16,416 (42) 29,646 (35) <0.001

 Hip/pelvic fracture 5,848 (5) 2,582 (7) 3,266 (4) <0.001

 Ischemic heart disease 66,299 (53) 22,334 (57) 43,965 (51) <0.001

 Osteoporosis 26,786 (21) 10,007 (25) 16,779 (20) <0.001

 Rheumatoid arthritis /
 osteoarthritis

65,609 (52) 23,863 (60) 41,746 (49) <0.001

 Stroke / transient ischemic
 attack

22,045 (18) 8,860 (22) 13,185 (15) <0.001

> 1 comorbid conditions
b
, n(%)

77,546 (62) 26,910 (68) 50,636 (59) <0.001
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Total Sample
N=125,348

Depression
N=39,554

No
depression
N=85,794

p-value
a

Region <0.001

 Northeast 21,204 (17) 6,786 (17) 14,418 (17)

 Midwest 31,426 (25) 10,371 (26) 21,055 (25)

 South 53,495 (43) 16,991 (43) 36,504 (43)

 West 19,012 (15) 5,358 (14) 13,654 (16)

Original reason for Medicare <0.001

entitlement, n(%)

 Age 90,072 (72) 25,535 (65) 64,537 (75)

 Disability 33,408 (26) 13,343 (34) 20,065 (23)

 ESRD
c 1,868 (1.5) 676 (2) 1,192 (1)

Low income subsidy, n(%) 60,328 (48) 22,132 (56) 38,196 (45) <0.001

Nursing home residence, n(%) 12,144 (10) 5,471 (14) 6,673 (8) <0.001

≥1 Preventive health measure
d
, n(%)

10,651 (9) 2,808 (7) 7,843 (9) <0.001

COPD severity measures, n(%)

 Oxygen use in month of
 diagnosis

5,711 (5) 1,965 (5) 3,746 (4) <0.001

 ≥1 COPD-related ED
e
 visit

6,412 (5) 2,152 (5) 4,260 (5) <0.001

 ≥1 COPD-related hospitalization 3,979 (3) 1,411 (4) 2,568 (3) <0.001

a
p-value from Chi-square goodness of fit test or Student’s T-test as appropriate;

b
Comorbid conditions included in count were: Alzheimer’s disease, atrial fibrillation, chronic kidney disease, heart failure, diabetes, ischemic heart 

disease, osteoarthritis, stroke, and asthma;

c
End-stage renal disease;

c
Included influenza vaccination, colorectal cancer screening, prostate cancer screening (men), and mammography or pap smears (women);

e
Emergency department
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Table 2

Baseline Characteristics of Medicare Beneficiaries Diagnosed with Chronic Obstructive Pulmonary Disease 

(COPD) Between 2006 to 2012 by Incident Depression Status, n=125,348

Age Overall Women Men

Pre-COPD <65 10.1 (9.8, 10.3) 12.7 (12.3, 13.2) 7.3 (6.9, 7.6)

65-74 4.8 (4.7, 4.9) 6.0 (5.8, 6.2) 3.1 (2.9, 3.3)

75-84 5.2 (5.0, 5.3) 6.0 (5.8, 6.2) 3.5 (3.3, 3.7)

>84 6.2 (6.0, 6.4) 6.8 (6.6, 7.0) 4.1 (3.8, 4.4)

Average 6.1 (6.0, 6.2) 7.1 (7.0, 7.2) 4.3 (4.2, 4.4)

Post-COPD <65 12.4 (12.1, 12.7) 15.5 (15.1, 16.0) 9.1 (8.8, 9.5)

65-74 6.7 (6.5, 6.8) 8.1 (7.9, 8.3) 4.7 (4.5, 4.9)

75-84 9.2 (9.0, 9.4) 10.1 (9.9, 10.4) 6.9 (6.6, 7.2)

>84 12.9 (12.5, 13.2) 13.8 (13.4, 14.2) 9.3 (8.7, 9.9)

Average 9.4 (9.3, 9.5) 10.9 (10.8, 11.1) 6.7 (6.6, 6.9)
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Table 3

Factors Associated with Risk of Depression Among Medicare Beneficiaries Diagnosed with Chronic 

Obstructive Pulmonary Disorder (COPD) During 2006-2012, n= 125,348

Adjusted Relative Risk
a

(95% Confidence Interval)

COPD diagnosis 1.76 (1.73, 1.79)

Age at COPD diagnosis 0.98 (0.98, 0.99)

Sex

 Male Reference

 Female 1.49 (1.45, 1.52)

Race/Ethnicity

 White Reference

 Black 0.67 (0.65, 0.70)

 Hispanic 0.57 (0.52, 0.63)

 Other 0.97 (0.91, 0.99)

Comorbid conditions

 Acute myocardial infarction 1.01 (0.98, 1.06)

 Alzheimer’s disease 1.46 (1.42, 1.50)

 Chronic kidney disease 1.15 (1.02, 1.17)

 History of depression pre-COPD diagnosis
b 2.67 (2.61, 2.72)

 Diabetes 1.00 (0.99, 1.04)

 Heart failure 1.06 (1.03, 1.08)

 Ischemic heart disease 1.02 (1.00, 1.05)

 Stroke / transient ischemic attack 1.13 (1.11, 1.16)

> 1 comorbid condition
c 1.10 (1.07, 1.14)

Region

 Midwest Reference

 Northeast 0.92 (0.89, 0.94)

 South 0.93 (0.91, 0.95)

 West 0.87 (0.85, 0.90)

 Outside the United States 0.84 (0.65, 1.08)

Original reason for Medicare entitlement

 Age Reference

 Disability 1.22 (1.19, 1.24)

 ESRD
d 1.21 (1.12, 1.30)

Low income subsidy 1.16 (1.14, 1.19)

Nursing home residence in month 3.30 (3.21, 3.40)

≥1 Preventive health measure
e 0.93 (0.89, 0.96)

COPD severity measures

 Monthly supplemental oxygen 1.49 (1.43, 1.55)

 ≥1 COPD-related ED
f
 visit in month

1.55 (1.38, 1.74)
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Adjusted Relative Risk
a

(95% Confidence Interval)

 ≥1 COPD-related hospitalization in month 4.59 (4.09, 5.15)

a
Model adjusted for all variables shown in table;

b
History of depression prior to the study period using ICD-9 codes (296.2x, 296.3x, 311.xx, 296.5x, 296.6x, 296.89, 298.0, 300.4, 309.2);

c
Comorbid conditions included in count were: Alzheimer’s disease, atrial fibrillation, chronic kidney disease, heart failure, diabetes, ischemic heart 

disease, osteoarthritis, stroke, and asthma;

d
End-stage renal disease;

e
Included influenza vaccination, colorectal cancer screening, prostate cancer screening (men), and mammography or pap smears (women);

e
Emergency department
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