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Abstract
Summary—To advance our understanding of the burden of fractures among men, we studied a
group of men at high risk for low bone strength due to lung disease. We found high rates of
fractures but low rates of bone density testing that could predict fracture before it occurs.

Introduction—To advance understanding of the burden of fragility fractures and attention to
bone health among men with chronic obstructive lung disease (COPD), we quantified rates of
fragility fracture, bone density testing, and anti-resorptive treatment and calculated the number
needed to screen (NNS) to prevent one hip fracture in a cohort of men with COPD.

Methods—Veterans Administration (VA) and VA–Medicare administrative data permitted a
retrospective cohort study of 87,360 men aged 50 and older, newly diagnosed with COPD
between 1999 and 2003. Logistic regression models including patient characteristics, morbidities,
and medication use assessed the effect of covariates on fracture and probability of testing or
treatment.

Results—Mean age was 66.8. Hip and wrist fracture rates were 3.99 and 1.31 per 1,000 person
years, respectively. Mean follow-up was 2.67 years; 4.4% underwent bone densitometry; 2.8%
filled anti-resorptive prescriptions. Age, white race/ethnicity, more COPD exacerbations,
barbiturate use, and anti-Parkinson’s drug use were significantly associated with fracture. Age,
and systemic corticosteroids were most significantly associated with testing or treatment. Based on
published adherence and treatment effects, the cohort’s calculated NNS to prevent one hip fracture
is 432.

Conclusions—Fracture rate was high and testing and treatment uncommon. The NNS of 432 to
prevent one hip fracture is smaller than 731, the NNS for women aged 65–69 for whom universal
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screening is recommended. Attention to the bone health of this population is warranted. Future
research must determine how testing and treatment impact overall quality of life and mortality of
men with COPD.
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Introduction
Osteoporosis is increasingly recognized as an important health concern for men. Fragility
fractures confer significant morbidity, loss of independence, mortality, and medical costs
[1–5]. Identified risk factors for male osteoporosis include many behaviors, exposures, and
conditions common to men with chronic obstructive pulmonary disease (COPD) such as
smoking, systemic glucocorticoid use, inactivity, underweight, and hypogonadism [6,7].
Additionally, COPD itself may be an independent risk factor for osteoporosis [8–11].
Prevalence studies have found osteoporosis in 27% to 68% of men with COPD [7,12–17].
Researchers have called for intensified education, testing, and fracture prevention efforts in
this population. Despite growing awareness, the rate of fragility fracture, bone densitometry,
and anti-resorptive treatment among men with COPD remains largely unknown [6,17,18].

In addition to being at high risk for osteoporosis and consequent fragility fractures, men with
COPD may suffer particularly high mortality following a hip fracture. Male gender is
associated with an 18–32% 12-month mortality rate following hip fracture. This compares to
a mortality rate of 12–18% for women in the same studies [1,19]. COPD is also
independently associated with higher mortality after hip fracture. Compared to patients
without COPD, the hazard ratio of death within 12 months of hip fracture in published
studies ranges from 1.3 to 1.7 [1,19–21]. In addition to higher mortality, patients with COPD
may suffer greater morbidity from osteoporosis as vertebral compression fractures may
diminish lung volume and compromise already limited respiratory function [6,22].

In response to (1) the increasing recognition of diminished bone density as a health risk for
men, (2) growing evidence that men with COPD may be at particularly high risk for
osteoporosis, and (3) evidence that those with COPD may be especially susceptible to poor
outcomes associated with fragility fracture, we aimed to assess fracture rate, bone density
testing, and anti-resorptive treatment in a group of older men with COPD. We hypothesized
that the rate of fragility fracture is relatively high and that bone density testing and
osteoporosis treatment may be low relative to the burden of disease in this population.

Methods
We conducted a retrospective cohort study of male Veterans Administration (VA) patients
over 50 years of age with COPD. VA inpatient, outpatient, pharmacy benefits, and linked
VA–Medicare data were used. The Institutional Review Board of the Hines VA Hospital
approved this study.

From a national database of VA health systems users, we identified men newly diagnosed
with COPD in fiscal years (FY) 1999 through 2003. For inclusion, patients must have had at
least one inpatient primary diagnosis or two outpatient primary or secondary diagnoses of
COPD (ICD-9-CM 491, 492, 496) within one FY during the enrollment period. Patients
were defined as newly diagnosed if COPD diagnosis appeared in a FY and, in the preceding
FY, at least one encounter but no COPD diagnosis and no drug dispensing suggestive of
COPD (beta-2 agonist, inhaled anticholinergic, methylxanthines, and inhaled glucorticoids).
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Patients between 50 and 100 years of age at cohort entry (date of hospital discharge or
second outpatient encounter) were included. To create a homogeneous COPD cohort, we
excluded patients with a diagnosis of asthma (ICD-9 codes 493, 493.0, 493.1, 493.9) or
dispensing of an asthma medication not approved for COPD (cromones or leukotriene
modifiers), at any time in the FY before cohort entry or any time after cohort entry [23]. To
minimize misclassification of prevalent fractures as incident, we excluded all patients with a
fracture claim during the 12 months preceding enrollment. Patients were also excluded if
they were institutionalized for 60 or more consecutive days in a long-term care facility or
nursing home (identified by claim facility code) during the study period. To reduce the risk
of attributing to osteoporosis a pathologic fracture due to metastatic cancer, patients with a
neoplasm diagnosis (ICD-9 140-239.9) were conservatively excluded as well.

Patients were followed from the date of study entry until censored for: (1) death, (2) end of
the study period (September 30, 2003), or (3) lost to follow-up, defined as: 270 days with
neither healthcare contact nor a prescription medication dispensing. Patients were censored
270 days from the date of last healthcare contact or end of their last days supply of
medication, whichever was more recent.

Fracture outcomes measured were: (1) fracture at the distal forearm (ICD-9, 813; CPT,
25500–25605, 25605, 25606, 25607, 25609, 25650; ICD 9 procedure codes, 79.02, 79.12,
79.22, 79.32), (2) fracture at the hip (ICD-9 820.xx; CPT, 27245, 27244, 27236, 27235;
CPT, 27240, 27238, 27232, 27230; ICD-9 procedures 79.05, 79.15, 79.25, 79.35). ICD-9
codes for pathologic fracture (733.1, 733.10, 733.13, 733.95) were excluded from fracture
counts and patients with these diagnoses were excluded from the cohort. Because
ascertainment of incident vertebral fractures in claims data is complex, due to the indefinite
persistence of these fractures on imaging studies, imprecise use of diagnostic codes, and
historically low diagnosis rates, we conservatively did not include vertebral fractures as
events [24]. Fracture events were included if a diagnosis or procedure appeared once in
inpatient or outpatient claims data. A sensitivity analysis included only fractures defined by
one inpatient diagnosis or two outpatient diagnoses and/or procedures. Analyses included
only first fractures [25].

Bone testing outcomes included: dual energy X-ray studies (CPT 76075, 76076), ultrasound
for bone density measure (CPT 76977), CT scan bone density (CPT 76070), and bone
mineral, single or dual photon (CPT 78350, 78351). Bone density codes introduced in 2007
were not included. Treatment measures included receipt of one or more anti-resorptive
prescription dispensing (alendronate, etidronate, pamidronate, risendronate, zolondronic
acid, or calcitonin).

Multivariable logistic regression modeled odds of a first fragility fracture and testing or
treatment (combined for clinical relevance as one outcome), which we defined as receipt of
bone density testing or anti-resorptive prescription fill. Models included patient
characteristics of race/ethnicity (categorized as white, black, Hispanic, and other), age at
time of cohort entry (categorized as 50–59, 60–69, 70–79, and ≥80 years), and marital status
(dichotomized as married or not married). We also included variables to indicate use of
medications associated with fracture: oral corticosteroids, inhaled corticosteroids, proton
pump inhibitors, selective seratonin reuptake inhibitors (SSRI), anticonvulsants, tricyclic
antidepressants, barbiturates, benzodiazepines, and anti-Parkinson’s agents. Use was defined
as more than one prescription fill, because a second fill has been shown to correlate highly
with persistent use [26]. Comorbidities (based on one or more ICD-9 diagnosis appearing
during the 12-month cohort run in period) included as dummy variables were: diabetes,
depression, alcohol abuse, obesity, malnutrition/weight loss, osteoarthritis, and (for fracture
models only) osteoporosis. Annual rate of COPD exacerbation was included as a proxy
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measure of COPD severity. An exacerbation was defined as either (1) a hospitalization with
a primary diagnosis of COPD or respiratory failure or (2) an emergency department or
outpatient visit with a COPD diagnosis followed, within 5 days, by a new short-course
prescription for oral corticosteroids or antibiotics. To avoid double counting, oral
corticosteroids prescription fills contributing to a COPD exacerbation event were excluded
from the glucocorticoid prescription fill count. Service utilization variables included: annual
number of outpatient visits and annual number of non-psychiatric hospital days. Analyses
were clustered on VA Integrated Service Network, a geographic organization of VA
hospitals and clinics.

We used observed fracture rates and evidence from published studies to determine the
number needed to screen (NNS) to prevent one hip fracture for this cohort. We followed the
model outlined by Nelson et al. in preparing the US Preventive Health Services Task Force
(USPSTF) recommendations for women, but used actual hip fracture numbers for this
cohort. In this calculation, we assumed a relative risk (RR) of 0.60 for non-vertebral fracture
in treated men based on a meta-analysis of two published studies of bisphosphonate efficacy
in men [27,28]. We likewise substituted a bisphosphonate adherence rate of 0.54 based on
one published study of this topic in a male, veteran population [29].

Results
Our cohort of 87,360 male COPD patients reflects the general VA population: older,
predominantly white, and with multiple morbidities (Table 1). The mean follow-up time was
2.67 years (SD 1.25). Average count of key comorbidities was 2.8 (SD 1.65). Annually,
cohort members had an average of 5.2 (SD 27.1) non-psychiatric inpatient days, 1.3 (SD
3.4) Medicare outpatient visits, 6.8 (SD 8.4) VA outpatient visits, and 0.7 (SD 5.9) COPD
exacerbations. Inhaled and systemic corticosteroids were used by 13.8% and 4.1% of all
patients, respectively. Considering other medications associated with fracture in previously
published studies: 24% of cohort members used SSRIs and 21% used proton pump
inhibitors. Other medications were used to a lesser extent (Table 1).

The wrist and hip fracture rates in this population were 1.31 and 3.99 per 1,000 person
years, respectively. Overall, 4.4% of the cohort underwent bone density testing during our
follow-up period, and 2.8% filled more than one prescription for an anti-resorptive
medication.

In the multivariable logistic regression model of first fracture, relative to those age 50–59
years, older age was strongly associated with fracture: OR 2.74 (95% CI 2.25–3.34), age 60–
69; OR 5.01 (95% CI 4.08–6.17), age 70–79; and OR 8.2 (95% CI 6.59–10.20), age 80 and
higher. Other significant predictors of fracture included: barbiturate use, OR 2.79 (95% CI
1.80–4.30) and anti-Parkinson’s drug use, OR 2.03 (95% CI 1.52–2.71). Greater number of
annual COPD exacerbations was strongly associated with fracture, OR 2.13 (95% CI 1.81–
2.51) for those with one exacerbation, OR 11.69 (95% CI 10.06–13.58) for those with two
or more. Diabetes and obesity were protective against fracture, OR 0.76 (95% CI 0.67–0.86)
and OR 0.57 (95% CI 0.49–0.66), respectively (Table 2).

In logistic regression assessing factors associated with bone mineral density (BMD) testing
or treatment, osteoporosis diagnosis was most predictive, OR 30.11 (95% CI 24.71–36.71).
Older age categories (compared to age 50–59) were also predictive of this outcome: OR 1.42
(95% CI 1.30–1.55), age 60–69; OR 1.74 (95% CI 1.56–1.94), age 70–79; and OR 1.74
(95% CI 1.45–2.10), age 80 years and greater. Use of systemic corticosteroids predicted
testing or treatment as well: OR 7.91 (95% CI 6.92–9.04). Significantly lower likelihood of
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receiving BMD testing or treatment was associated with two or more annual COPD
exacerbations OR 0.51 (95% CI 0.42–0.61) (Table 3).

For this cohort, the NNS to prevent one hip fracture was calculated to be 432, assuming a
treatment adherence rate of 0.54, and a RR of hip fracture of 0.60 with treatment, based on
prior studies of men [27,29].

A sensitivity analysis excluded fractures identified with only a single outpatient diagnosis.
This exclusion resulted in 237 fewer fractures (121 hip and 116 wrist). Compared to the
models including all fractures identified by initial criteria, logistic models including only
fractures meeting this more conservative definition resulted in trivial changes of
coefficients. The NNS to prevent one hip fracture in this population using this lower hip
fracture rate was 507 [28].

Discussion
The fracture rate in this population was much higher than that reported in the literature for
men in the general population between the ages of 65 and 69, who experienced 1.12 hip
fractures per 1,000 person years in 2006 and 0.95 distal forearm fractures per 1,000 person
years in 1990 (the most recent year for which such data are published) [30,31]. The high
fracture rate likely results from a confluence of risks that include medication exposure,
inactivity, smoking, hypogonadism, underweight or weight loss as well as inadequate
nutrition and effects of the chronic inflammation that characterizes COPD [6,8,17,32].

Juxtaposed to the high rate of fragility fracture, the low rate of bone densitometry and anti-
resporptive treatment in this population is striking. The association between osteoporosis
and COPD was recognized as early as 1972, and confirmation of this association has
repeatedly appeared in the literature since then [33]. The low rate of treatment observed in
this cohort likely reflects the low rate of bone density testing which commonly prompts
treatment. Of particular note is the fact that more COPD exacerbations were strongly
associated with both higher probability of fracture and lower probability of testing or
treatment. This may reflect physician and patient distraction as lung disease is prioritized
over bone health or simply a lack of understanding of the association between COPD
severity (and related treatments) and fracture [8,10,11]. The discordant disease burden and
testing rate may arise from the fact that recognition of osteoporosis as a health concern for
men has been slow to develop and has gained meaningful attention only recently. The small
number of existing osteoporosis screening guidelines specific to men did not emerge from
US scientific groups until 2007 [34–37]. An outpatient COPD management guideline
published by the VA in 1999 and updated in 2007 recommends patients using
glucocorticoids be evaluated for bone loss and considered for prevention or treatment of
osteoporosis, based on admittedly “insufficient” evidence [38].

The USPSTF recommends universal bone density testing for women at age 65 based on a
NNS of 731 to prevent one hip fracture over a 5-year period. By comparison, The NNS of
432 to prevent one hip fracture in this population is much smaller. Our NNS is based on an
average of 2.76 years of follow-up and would likely be even smaller were we counted
fractures for five full years (the time frame used for USPSTF calculations for women).

Our retrospective, observational study has some important limitations. Using administrative
data, we did not have access to important patient factors associated with fracture including:
current smoking status, nutritional status, calcium intake, vitamin D intake, activity level,
and unmeasured risks for fall such as visual disturbance, limb abnormalities, gait
disturbance, and living environment. We did not have prescription drug dispensing data for
non-VA pharmacies. The use of outside pharmacies is likely low for this population, as VA
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prescription benefits are relatively generous and our study precedes implementation of a VA
cost-sharing policy [39]. Our data likewise predate the Medicare Part D prescription
program (January 1, 2006) that could be used by dually eligible veterans. Our population of
veterans has health benefits that include full coverage of preventive health care and
screening [40]. The observed rate of bone testing may not match that of COPD patients with
financial barriers to bone densitometry or COPD patients with greater or lesser personal
interest in bone density testing. Our analysis includes osteporosis/osteopenia diagnosis prior
to enrollment (1.17%) but does not include data on testing or treatment prior to cohort entry.
It is thus possible that we underestimate the rate of bone health management. We believe our
creation of a newly diagnosed COPD cohort results in a study population with relatively
mild COPD and an average age younger than the general COPD population. For such men,
the strongest indication for bone density testing is likely COPD diagnosis and use of COPD
medications such as inhaled and oral corticosteroids. Thus, while it is possible that some
men underwent testing and treatment prior to enrollment without incurring a diagnosis of
osteoporosis/osteopenia, we expect such cases to be uncommon. Additionally, the young age
and early COPD stage of our cohort limits the generalizability of our findings.

We used conservative definitions to ascertain fracture cases, but our findings are still limited
by the accuracy and completeness of the administrative data employed. The generalizability
of our study findings will depend on the extent to which other populations are similar to this
cohort. While it is not likely that the fracture rate for men with COPD has changed
substantially in recent years, our study period of 1999 to 2003 predates the emergence of
formal risk factor screening and bone density testing guidelines in the US; current testing
and treatment rates may be higher than those we observed. More recent fracture, testing and
treatment patterns for this population will be possible when more recent VA–Medicare data
become available to researchers.

In conclusion, between 1999 and 2003, these 87,360 men with newly diagnosed COPD had
a high rate of fragility fracture and a low rate of testing and treatment. The NNS to prevent
one hip fracture in these men with COPD is smaller than that for women aged 65 or older
for whom universal bone density testing is recommended. The fracture rate is likely even
higher in the general population of male COPD patients with more advanced age and lung
disease. Our findings highlight the need for further study of bone health in this population.
Appropriate testing and treatment recommendations will be strengthened by further studies
that assess treatment adherence and effect in the setting of widely diffused weekly, monthly,
and yearly bisphosphonate dosing regimens. In this highly comorbid population, such
studies, in addition to fracture outcomes, should consider quality of life and all cause
mortality associated with osteoporosis testing and treatment.

While awaiting further research, clinicians, clinic administrators, and policy makers should
assess their attention to bone health in men with COPD and assure that ongoing care,
screening guidelines, testing reimbursement requirements, and shared patient decision
making reflect our current understandings of fragility fracture risks in this population.
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Appendix A

Fig. 1.
Flow chart for creation of a cohort of older, male, active users of the Veterans
Administration Health System, newly diagnosed with chronic obstructive lung disease
(COPD) in fiscal years 1999–2003
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Table 1

Descriptive characteristics: cohort of older, male, active users of the Veterans Administration Health Aystem,
newly diagnosed with chronic obstructive lung disease 1999–2003

Total cohort 87,360

Age, mean (SD) 66.8 (9.74)

Age, median 67.18

Married, N (%) 48,486 (55.5)

Race/ethnicity, N (%)

 White 68,968 (79.0)

 Black 10,085 (11.5)

 Hispanic 2,741 (3.1)

 Other 5,566 (6.4)

Mean follow-up time (SD) 2.67 years (1.25)

Median follow-up time 2.60 years

Diagnosed comorbid conditions, N (%)

 Diabetes 20,932 (23.8)

 Depression 21,379 (14.2)

 Osteoarthritis 21,883 (25.1)

 Alcohol abuse 7,473 (8.6)

 Obesity 11,215 (12.8)

 Osteoporosis diagnosis 1,023 (1.17)

 Malnutrition/underweight 883 (1.0)

Number of comorbid conditions, mean (SD)a 0.87 (0.91)

Annual non-psychiatric inpatient days, mean (SD) 5.2 (27.1)

Annual COPD exacerbations,b mean (SD) 0.7 (5.9)

Annual COPD exacerbations, median 0.0

Medication use, N (%)c

 Anti-resorptive 2476 (2.8)

 Inhaled steroid 12,033 (13.8)

 Systemic steroidd 3,543 (4.1)

 Proton pump inhibitor 18,227 (20.9)

 Selective serotonin reuptake inhibitor 21,067 (24.1)

 Tricyclic antidepressant 5,702 (6.5)

 Benzodiazepine 10,310 (11.8)

 Anti-Parkinson’s 970 (1.1)

 Barbiturates 280 (0.3)

 Anticonvulsants 10,577 (12.7)

Comorbidities are based on one or more ICD-9 diagnosis appearing during a 12-month period preceding index diagnosis of chronic obstructive
pulmonary disease

a
Number of comorbid conditions from above list of conditions
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b
COPD is chronic obstructive pulmonary disease. COPD exacerbations = either (1) a hospitalization for COPD with a primary diagnosis of COPD

or respiratory failure or (2) an emergency department or outpatient visit with a COPD diagnosis followed with 5 days a new short-course
prescription for either oral corticosteroids or antibiotics

c
Medication use = two or more prescription dispensing during follow-up

d
Systemic corticosteroids included in a COPD exacerbation event were excluded from systemic steroid prescription count to avoid double counting
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Table 2

Multivariable logistic regression: probability of first fracture at hip or wrist in a cohort of older, male, active
users of the Veterans Administration Health System, newly diagnosed with chronic obstructive lung disease
1999–2003

Odd ratio 95% CI P value

Age 50–59 years 1.0 (reference)

60–69 years 2.74 2.25–3.34 <0.001

70–79 years 5.01 4.08–6.17 <0.001

80+ years 8.20 6.59–10.20 <0.001

Married (reference not married) 0.86 0.76–0.96 0.011

Race/ethnicity (reference white) Black 0.64 0.50–0.81 <0.001

Hispanic 0.87 0.55–1.37 0.549

Other 0.27 0.18–0.40 <0.001

Annual non-psychiatric hospital daysa 1.00 1.00–1.00 <0.001

Annual COPD exacerbations = 1b 2.13 1.81–2.51 <0.001

Annual COPD exacerbation = 2 or moreb 2.95 2.50–3.48 <0.001

Comorbidities (1 or more diagnosis) Diabetes 0.87 0.75–1.01 0.077

Obesity 0.73 0.57–0.91 0.006

Depression 1.11 0.97–1.26 0.126

Alcohol abuse 1.52 1.21–1.85 <0.001

Osteoarthritis 1.07 0.97–1.18 0.198

Osteoporosis 1.52 1.08–2.12 0.015

Malnutritionc 1.35 0.77–2.34 0.283

Medication used Inhaled corticosteroid 1.20 1.02–1.40 0.025

Systemic corticosteroide 0.92 0.68–1.26 0.619

Proton pump inhibitor 0.80 0.68–0.94 0.009

SSRI 1.32 1.16–1.49 <0.001

Tricyclic antidepressant 1.46 1.14–1.88 0.003

Benzodiazepine 1.18 1.03–1.34 0.017

Anti-Parkinson’s disease 2.03 1.52–2.71 <0.001

Anti-resorptive 1.05 0.80–1.38 0.703

Anticonvulsants 1.50 1.22–1.84 <0.001

Barbiturates 2.79 1.80–4.30 <0.001

COPD exacerbation either a hospitalization for COPD with a primary diagnosis of COPD or respiratory failure or an emergency department or
outpatient visit with a COPD diagnosis where a new short-course prescription for either oral corticosteroids or antibiotics was filled within 5 days
of the visit

SSRI selective serotonin reuptake inhibitor

a
Annual non-psychiatric hospital days includes those in Veterans Administration and Medicare data, odds ratio associated with an increase of one

b
COPD is chronic obstructive pulmonary disease. Annual COPD exacerbation reference is 0 exacerbations

c
Includes ICD-9 diagnoses for malnutrition and underweight

d
Medication use = two or more prescription dispensing during follow-up
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e
Systemic corticosteroids included in a COPD exacerbation event were excluded from systemic steroid prescription count to avoid double counting
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Table 3

Multivariable logistic regression: probability of bone density testing or anti-resorptive treatment in a cohort of
older, male, active users of the Veterans Administration Health System, newly diagnosed with chronic
obstructive lung disease 1999–2003

Odds ratio 95% CI P value

Age 50–59 years 1.0 (reference)

60–69 years 1.42 1.30–1.55 <0.001

70–79 years 1.74 1.56–1.94 <0.001

80+ years 1.74 1.45–2.10 <0.001

Married (reference is not married) 1.06 0.98–1.14 0.167

Race/ethnicity (reference is white) Black 0.88 0.74–1.03 0.112

Hispanic 1.02 0.89–1.17 0.797

Other 0.80 0.68–0.92 0.003

Annual non-psychiatric hospital daysa 0.99 0.99–1.00 <0.001

Annual COPD exacerbations = 1b 0.97 0.86–1.09 0.621

Annual COPD exacerbation = 2 or moreb 0.51 0.42–0.61 <0.001

Comorbidities Diabetes 0.82 0.76–0.88 0.007

Obesity 0.79 0.65–0.95 0.013

Depression 1.02 0.95–1.11 0.561

Alcohol abuse 0.85 0.74–0.98 0.027

Osteoarthritis 1.18 1.05–1.33 0.005

Malnutritionc 1.42 1.10–1.84 0.007

Medication used Inhaled corticosteroid 1.16 1.04–1.30 0.007

Systemic corticosteroide 7.91 6.92–9.04 <0.001

Proton pump inhibitor 1.28 1.18–1.40 <0.001

SSRI 1.10 1.01–1.20 0.023

Tricyclic antidepressant 1.20 1.09–1.32 <0.001

Benzodiazepine 0.88 0.78–0.99 0.040

Anti-Parkinson disease 1.21 0.92–1.61 0.176

Anticonvulsant 1.11 1.00–1.22 0.041

Barbiturates 0.94 0.48–1.82 0.863

COPD exacerbation either a hospitalization for COPD with a primary diagnosis of COPD or respiratory failure or an emergency department or
outpatient visit with a COPD diagnosis where a new short-course prescription for either oral corticosteroids or antibiotics was filled within 5 days
of the visit

SSRI selective serotonin reuptake inhibitor

a
Annual non-psychiatric hospital days includes those in Veterans Administration and Medicare data, odds ratio associated with an increase of one

b
COPD is chronic obstructive pulmonary disease. Annual COPD exacerbation reference is 0 exacerbations

c
Includes ICD-9 diagnoses for malnutrition and underweight

d
Medication use = two or more prescription dispensing during follow-up

e
Systemic corticosteroids included in a COPD exacerbation event were excluded from systemic steroid prescription count to avoid double counting
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