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Background: Inhaled corticosteroid (ICS) use among patients with COPD increases 

the risk of pneumonia and other complications. Current recommendations limit ICS use 

to patients with frequent or severe COPD exacerbations. However, use of ICS among 

patients with COPD is common and may be occurring both among those with mild 

disease (overuse) and those misdiagnosed with COPD (misuse). 

Objective:  To identify patients without identifiable indication for ICS and assess patient 

and provider characteristics associated with potentially inappropriate to targeted in de-

implementation efforts 
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Design: We performed a cross-sectional study of patients with COPD in the Veterans 

Affairs (VA) system with recent spirometry.  

Participants: After setting an index date, we identified individuals diagnosed with 

COPD who had pulmonary function tests completed in the prior 5 years. We excluded 

individuals with an appropriate indication for ICS based on the 2017 GOLD statement, 

including asthma and a recent history of freqsuent or severe exacerbations. 

Main Measures: ICS use without identifiable indication.  

Key Results: We identified 26,536 patients with COPD without an identifiable indication 

for ICS. Nearly ¼ of patients (n=6,330) filled ≥ 2 prescriptions for ICS in the year prior 

to the index date.  We found that older age (Adjusted Prevalence Ratio [APR] 1.06 per 

decade, 95% CI 1.04-1.08), white race (APR 1.11, 95% CI 1.05-1.19) and more primary 

care visits (APR 1.05 per visit, 95% CI 1.03-1.07) were associated with increased 

likelihood of potentially inappropriate use.  Primary care clinic complexity and provider 

training were not associated with ICS use. Among patients misdiagnosed with COPD, 

we found that 14% used ICS. 

Conclusions: Potentially inappropriate ICS use is common among patients with and 

without airflow obstruction who are diagnosed with COPD. We identified patient 

comorbidities and patterns of healthcare utilization that increase the likelihood of ICS 

use that could be targeted for system level de-implementation interventions.  
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INTRODUCTION  

Long-acting inhaled medications reduce the severity of symptoms and 

exacerbation risk among patients with COPD.1-8  Numerous observational studies and 

clinical trials have demonstrated that use of inhaled corticosteroids (ICS) increases the 

risk of pneumonia, leading professional organizations and providers to reconsider the 

safety of these medications.1,9-12 In 2011, the Global Initiative for Obstructive Lung 

Disease (GOLD) committee narrowed the recommended use of inhaled corticosteroids 

(ICS) to individuals classified as having frequent exacerbations and severe airflow 

obstruction (AFO)13. An updated statement in 2017 further narrowed appropriate 

indications to only those individuals experiencing frequent or severe exacerbations.14  

Despite these narrow indications, ICS remain among the most commonly 

prescribed inhaled medications in the treatment of COPD.12,15-17  Bringing care into 

alignment with current evidence and the most recent GOLD recommendations 

represents an opportunity to improve safety of care through de-implementation of a low-

value practice, as the risk of pneumonia falls quickly after discontinuation of ICS.12,15,18 

To develop effective and efficient de-implementation strategies, health systems need to 

understand the magnitude of potentially inappropriate ICS use as well as identify 

individual and health system factors that might contribute to the problem.  

To this end, from the perspective of a health system seeking to align ICS use 

with current recommendations, we assessed the prevalence of ICS receipt among 

patients with a clinical diagnosis of COPD and no apparent indication based on the 
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most recent GOLD statement. We also identified patient and primary care clinic 

characteristics associated with risk of potentially inappropriate ICS prescriptions.   

 

METHODS 

 

Data sources:  We obtained data from the Veterans Health Administration (VHA) 

corporate data warehouse (CDW).  In order to define a cohort of patients that could be 

assessed for appropriateness of ICS, we limited our population to those with recent 

spirometry results available in the CDW. Our search of available spirometry data 

identified 16 VA medical centers that provided this information to the CDW during our 

study period (2011-2016). Our study included patients receiving care at these medical 

centers and their associated primary care clinics. 

 

Design and Population:     We sought to define a cohort of patients who did not have an 

indication for an inhaled corticosteroid based on the most recent GOLD Statement.14  

As a health system might approach the issue to reduce potentially inappropriate ICS 

use, we set an index date (September 16, 2016) to identify a cohort of patients eligible 

for ICS de-implementation. We identified patients alive at the index date who were 

assigned a VA primary care provider and had an outpatient encounter for COPD within 

the past two years. We defined outpatient encounters for COPD using ICD-9/10 codes 

(ICD-9: 491.x, 492.x, or 496.x, ICD-10: J41-44.x). We used the 2017 GOLD statement 

to exclude patients with an appropriate indication for an inhaled corticosteroid.  
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Appropriate indications included: 1) any diagnosis of asthma (ICD-9: 493.x, ICD-10: 

J45.x), 2) severe exacerbation defined as inpatient treatment for a COPD exacerbation 

in the year prior to the index date and/or 3) frequent exacerbations, defined as 2 or 

more outpatient COPD exacerbations during the year prior to the index date. We 

defined an inpatient exacerbation of COPD as a hospitalization with a primary discharge 

diagnosis of COPD or a primary discharge diagnosis of respiratory failure (ICD-9: 

518.81 or 518.84, ICD-10: J96.0, J96.2, or J96.9) and COPD as a secondary diagnosis. 

We defined an outpatient exacerbation as an outpatient COPD encounter with either a 

dispensation of an oral glucocorticoid or a respiratory antibiotic within 2 days of the 

encounter.  We excluded patients from sites contributing fewer than 25 patients as 

these sites would likely be too small to provide a stable estimate of prevalence.19  

 

Primary outcome:   Our primary outcome was potentially inappropriate inhaled 

corticosteroid prescriptions, defined as patients receiving at least two dispensations of 

an inhaled corticosteroid in the year prior to the index date.  Within VA, prescriptions are 

most often provided in 90-day dispensations. Therefore, our outcome most likely 

reflected the receipt of at least a 6-month supply of ICS during the year prior to the 

index date.   

 

Secondary Outcomes:  

We defined airflow obstruction as having a post-bronchodilator FEV1/FVC ratio of less 

than 0.7.20  Because the approach to de-escalation may be different for different groups 
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of patients diagnosed with COPD, we further categorized potentially inappropriate 

prescriptions of ICS as either “potential overuse” or “potential misuse.”21 We defined 

“potential overuse” as receipt of ICS by patients with airflow obstruction on spirometry 

and without a frequent or severe COPD exacerbation history. We defined “potential 

misuse” as receipt of ICS by patients who had no airflow obstruction by spirometry, 

refuting their clinical diagnosis of COPD.  

 

Predictors:  

We assessed patient and primary care characteristics that we hypothesized would be 

associated with receipt of ICS. We included variables indicating higher healthcare 

utilization or increased symptoms of dyspnea, cough or exercise intolerance that might 

be incorrectly attributed to COPD.17,22,23 We identified specific comorbidities in the 

electronic health record using groupings of ICD9/10 codes defined by Elixhauser et al.24 

We assessed the number of primary care visits attended by the patient and number of 

hospitalizations in the VA system during the study period. To assess the association 

between primary care access and overuse of ICS, we used a 20 mile cutoff to identify 

patients at risk of decreased primary care access due to geographic inaccessability.25  

We categorized primary care location by type of clinic (community-based vs medical 

center) and provider type as MD or advanced practice provider (e.g. PA and NP). 

 

Analytic approach: We constructed a mixed-effects Poisson model with robust standard 

error measurements to evaluate the association between inappropriate ICS and patient, 
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provider and clinic characteristics.26 We treated patient, provider and clinic 

characteristics as covariates and treated primary care clinic as a random effect. We 

treated clinic as a random effect in our model in order to account for potential clustering 

of ICS prescribing behavior at the clinic level.27 We evaluated each patient, provider and 

clinic characteristic independently in the unadjusted mixed-effects Poisson regression 

model as well as adjusting for all factors in a multivariable model. We performed 

subgroup analyses for our secondary outcomes, restricted to patients with and without 

airflow obstruction, using the same model as the primary analysis to evaluate potential 

overuse and potential misuse.28 We used STATA Statistical Software (College Station, 

TX) version 15.1 for all analyses. 

The activities that resulted in producing this manuscript were conducted as part of a 

non-research evaluation approved under the authority of the VA Office of Specialty 

Care.  

 

RESULTS 

 

Population 

We identified 38,848 patients with available spirometry results who met our 

inclusion criteria. Of these individuals, we excluded 10,553 patients who had an 

indication for ICS use based on the 2017 GOLD statement (Figure 1).14 Among the 

remaining patients, we excluded 1,759 from primary care clinics contributing fewer than 

25 patients (Figure 1). We included the remaining 26,536 individuals without an 
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apparent indication for ICS in our analysis. Patients were seen in 113 primary care 

clinics, with each clinic contributing an average of 235 (SD 287) patients. 

 

Patient Characteristics 

The cohort was predominantly white (82.2%) men (96.9%), with an average age 

of 68.8 years (SD 9.3) (Table 1). Most patients received primary care in community-

based outpatient clinics (60.7%) from physician providers (80.2%).   

 

Outcome 

We identified 6,330 (23.9%) patients diagnosed with COPD who received ICS 

without an identifiable indication. Characteristics of the cohorts receiving ICS and not 

receiving ICS are reported in Table 1. 

 

Clinic variation 

Prevalence of potentially inappropriate ICS prescriptions at primary care clinics 

ranged from 8% to 50%, with a median of 24% (Figure 2). We found considerable 

variation in potentially inappropriate ICS use across primary care clinics with a 1.4-fold 

difference between clinics with the lowest quartile and highest quartile of use (IQR 

21.0%-28.5%). (Figure 2). 

 

Likelihood of ICS Use 
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The likelihood of potentially inappropriate ICS prescriptions increased with age 

(Adjusted Prevalence Ratio [APR] 1.11 for every 10-year increase in age, 95% 

Confidence Interval [CI] 1.04-1.08), identifying as “White” race (APR 1.11, 95%CI 1.05-

1.19), and with living greater than 20 miles from a patient’s primary care clinic (APR 

1.06 95%CI 1.00-1.11) (Table 2).  Comorbid cardiac arrhythmias decreased the 

likelihood (APR 0.92, 95%CI 0.87-0.97) while comorbid obesity, depression and other 

cardiac conditions were not associated with potentially inappropriate ICS. The number 

of primary care appointments in the past year (APR 1.05, 95%CI 1.03-1.07) but not the 

number of non-COPD hospitalizations was associated with potentially inappropriate ICS 

prescriptions. Primary care provider type (physician vs. APP) and clinic complexity 

(community-based outpatient clinic [CBOC] vs. medical center) were not associated 

with potentially inappropriate ICS. 

 

Potential Overuse and Misuse of ICS 

Among patients with airflow obstruction, 4,922 (29.5%) patients received ICS 

(potential overuse, Table 3). Among patients without airflow obstruction, 1,408 (14.3%) 

received ICS (potential misuse). To evaluate factors associated with potential overuse 

and misuse, we applied a similar modelling approach to each of these subgroups. We 

found that more frequent primary care visits increased the likelihood of ICS receipt 

among patients in both subgroups (Table 3). White race (APR 1.08, 95%CI 1.01-1.15) 

and cardiac arrhythmia (APR 0.93 95%CI 0.88-0.99) remained associated with potential 

overuse of ICS. Age (APR 1.12 per decade, 95%CI 1.07-1.17), drug abuse (APR 1.38, 
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95%CI 1.16-1.64) and obesity (APR 1.31, 95% CI 1.19-1.45) were associated with 

increased likelihood of potential misuse of ICS (Table 3). Although we found association 

in the overall cohort, distance from PCP was not associated independently with either 

potential misuse or potential overuse. 

 

 DISCUSSION 

We found that approximately one in four patients with a clinical diagnosis of 

COPD, who lacked an indication for ICS based on current recommendations, received 

ICS during the study period. Prescriptions for ICS were common among patients without 

history of frequent or severe exacerbations (potential overuse) and among those who 

did not have airflow obstruction (potential misuse).  Collectively, the degree of 

potentially inappropriate ICS prescriptions is consistent with the overall literature that 

demonstrates relatively poor quality of care for patients with COPD.16,18,29,30 Additionally, 

we identified particular patient characteristics associated with overuse and misuse that 

could be used to focus efforts to prevent low-value prescribing. 

Our findings indicate that there are patient characteristics associated with an 

increased likelihood of inappropriate ICS use , many of which are also associated with 

receipt of other forms of low value care. For example, we found that the distance that an 

individual must travel to his or her primary care clinic increased the likelihood of 

receiving potentially inappropriate ICS prescriptions. This finding is in line with prior 

findings that overall healthcare utilization increases with distance among patients in 

health systems similar to the VA.31 There are several potential heuristics that could 
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account for these findings, including that patients who live further away may express 

greater desire to maximize therapy or providers may be more likely to attempt empirical 

treatment of symptoms for convenience. Frequent attendance in primary care clinic 

increased the likelihood of receiving potentially inappropriate ICS prescriptions and has 

been shown to increase the likelihood of receiving other forms of low-value care.32 This 

finding may indicate that providers are more likely to escalate treatment for individuals 

with persistent symptoms that appear out of proportion to objective findings of disease 

severity. Alternatively, increased prescriptions could result from greater opportunity to 

receive ICS with each visit. Consistent with our findings, white race has been 

associated with increased likelihood of receiving other inappropriate services and 

therapies and may represent an unintended effect of imbalances in the social 

determinants of health.33-35 Given the large variation in practice we found between 

clinics, further work is needed to understand the successful processes in place at high-

performing sites that limit potentially inappropriate ICS prescriptions as these may shed 

light on opportunities to overcome disparities in care delivery, such as race and rural 

residence. 

Creating structures and processes to support de-implementation of ICS among 

COPD patients without an appropriate indication should take behavioral economics into 

account, acknowledging that discontinuation of ICS and limiting the ability to prescribe 

ICS may result in a sense of loss to patients and providers.36,37  Although taking away a 

service is perceived more negatively than never starting that service, some have 

suggested that substituting alternate therapies may mitigate this sense of loss.38 For 
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example, in the context of overuse, replacing ICS with a long-acting inhaled 

bronchodilator or pulmonary rehabilitation may improve symptoms and reduce any 

sense of loss.38 Among patients without airflow obstruction, efforts on weight loss for 

obese patients or addiction counseling for those with substance abuse issues may 

substitute for potentially unnecessary ICS prescriptions.  

Our results also suggest that interventions may need to provide guidance on 

etiologies of common respiratory symptoms as nearly half of the patients in our cohort 

did not have airflow obstruction despite COPD diagnoses. 17,22,39  40-42   Previous work 

has demonstrated that many primary care providers are unlikely to change 

management even in the context of normal spirometry.43  Given these perspectives, 

health systems may need to design interventions that facilitate implementation of high-

value, evidence-based care across diverse clinical sites and support primary care 

clinicians to adopt guideline standards.44   

This study had some potential limitations.  First, our population consisted entirely 

of Veterans, a population of predominantly white men with lower socioeconomic means. 

Second, we assumed that patients who filled medications, used medications. We chose 

to use two patient-initiated dispensations as our outcome as the VA typically provides 3-

month allocations of medication per dispensation, suggesting that patients were 

exposed to at least 6-month supply of medications. Independent of whether patients 

used these medications, dispensations result in costs to patients and the healthcare 

system due to costs of drug acquisition and supply, including dispensing, storage, 

tracking and distribution. Third, we were not able to assess whether patients received 
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ICS prescriptions from outside the VA, thus our estimate of ICS use is conservative.  

Finally, available spirometry data was limited to select facilities that voluntarily uploaded 

their results to the CDW. We may not be able to generalize these findings across the 

entire VA system; however, the facilities included in our study represented all four US 

Census Bureau Regions and seven of the nine US Census Bureau Divisions suggesting 

adequate regional diversity.45 

This study also had several strengths.  First, we used spirometry to confirm the 

presence or absence of airflow obstruction for all patients, which is rarely available in 

most clinically derived, observational studies.  This information allowed us to capture 

the magnitude of misdiagnosis among patients targeted for de-implementation of 

ICS29,46,47.  Second, our use of the CDW allowed for a comprehensive view of actual 

healthcare delivery. For example, linking pharmacy information regarding the 

dispensation of oral steroids and respiratory antibiotics to clinical encounters for COPD 

allowed us to more accurately identify outpatient exacerbations than relying entirely on 

ICD coding for that encounter. Third, the geographic diversity of our clinical sites limited 

the possibility that any given regional practice accounted for our findings.  Lastly, we 

were able to incorporate system as well as patient factors into this analysis.   

De-implementation of low value practices that are known to be ineffective or 

harmful provides a new area of opportunity to improve healthcare quality. As we have 

learned with implementation of beneficial healthcare practices, change often fails 

because inadequate research has taken place prior to implementation.  With this 

project, we set out to identify the particular characteristics of patients with COPD who 
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are more likely to receive inappropriate ICS, in order to understand the patient and 

provider factors that drive this particular form of low value care. These findings could 

inform the development of local or systemic processes to counter the observed patterns 

of inappropriate ICS prescribing, as the initial step in an ongoing quality improvement 

process focused on de-implementation.  De-implementation is a necessary step in the 

evolution of healthcare quality to bring us closer to the triple aim of safe, patient-

centered, and cost-effective care.48   
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Table 1 – Characteristics of Patients diagnosed with COPD without indication for Inhaled 
Corticosteroid (ICS), by receipt of (ICS). Indications for ICS included frequent or severe COPD 
exacerbations and a history of asthma 
 Not Receiving ICS 

No.=20,206 
Receiving ICS 
No.=6,330 

Total 
No.=26,536 

Patient Characteristics 
Male, No. (%) 19,539 (96.7) 6,169 (97.5) 25,708 (96.9) 
Age, mean (SD), years 68.6 (9.6) 69.2 (8.3) 68.8 (9.3) 
Race, No. (%) 

White 
 
16,512 (81.7) 

 
5,312 (83.9) 

 
21,824 (82.2) 

African-American 2,374 (11.7) 659 (10.4) 3,033 (11.4) 
Asian 111 (0.6) 16 (0.3) 127 (0.5) 

Native American 170 (0.8) 53 (0.8) 223 (0.8) 
Hawaiian/Pacific Islander 192 (1.0) 52 (0.8) 244 (0.9) 

Other/Unknown 847 (4.2) 238 (3.8) 1,085 (4.1) 

Airflow obstruction on spirometry, No (%) 11,760 (58.2) 4,922 (77.8) 16,682 (62.9) 

PCPa appointments in last year, mean (SD) 2.2 (1.6) 2.3 (1.6) 2.2 (1.6) 

Non-COPD related hospitalizations in last 
year, mean (SD) 

0.34 (1.0) 0.30 (1.0) 0.33 (1.0) 

Living >20 miles from PCP, No. (%) 5,771 (28.6) 1,940 (30.6) 7,711 (29.1) 
Elixhauser Comorbidity Score, mean (SD) 3.7 (2.5) 3.8 (2.3) 3.8 (2.4) 

Other inhaled medications, No. (%)    
Albuterol 9,459 (23.9) 4,965 (78.4) 14,424 (54.4) 

Tiotropium 4,516 (22.3) 3,258 (51.5) 7,774 (29.3) 
Formoterol (mono-inhaler) 383 (1.9) 221 (3.5) 604 (2.3) 

LABAb + ICS Combination Inhaler NA 5,901 (93.2) 5,901 (22.2) 
Comorbidities, No. (%)    

Arrhythmia 4,824 (23.9) 1,429 (22.6) 6,253 (23.6) 
Congestive Heart Failure 2,825 (14.0) 889 (14.0) 3,714 (14.0) 

Valvular Heart Disease 1,008 (5.0) 287 (4.5) 1,295 (4.9) 
Hypertension 12,170 (60.2) 3,923 (62.0) 16,093 (60.6) 

Diabetes 5,345 (26.4) 1,667 (26.3) 7,012 (26.4) 
Anemia 157 (0.8) 46 (0.7) 203 (0.8) 

Iron Deficiency Anemia 1,062 (5.3) 306 (4.8) 1,368 (5.2) 
Depression 4,438 (22.0) 1,360 (21.5) 5,798 (21.8) 

Drug Abuse 1,015 (5.0) 317 (5.0) 1,332 (5.0) 
Alcohol Abuse 2,000 (9.9) 614 (9.7) 2,614 (9.9) 

Obesity (BMIc ≥ 30	kg/m*)  9,961 (49.3) 3,079 (48.6) 13,040 (49.1) 
Primary Care Clinic Characteristics 
Primary Care site, No. (%) 

Medical Center 
Community Clinic 

 
8,006 (39.6) 
12,200 (60.4) 

 
2,428 (38.4) 
3,902 (61.6) 

 
10,434 (39.3) 
16,102 (60.7) 

Provider type, No. (%)    
Physician 16,183 (80.1) 5,093 (80.5) 21,276 (80.2) 

Advanced-Practice Provider 4,023 (19.9) 1,237 (19.5) 5,260 (19.8) 
a Primary Care Provider, bLong-acting beta-agonist, cBody Mass Index 
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Table 2 – Patient and provider characteristics associated with 
potentially inappropriate inhaled corticosteroid (ICS) use among 
patients with COPD. Appropriate indications for ICS use included 
asthma and history of frequent or severe exacerbations.14 
 Unadjusted 

Prevalence 
Ratio  

Adjusted 
Prevalence 
Ratio 

Using ICS without indication, No 
(%) 

6,330 (23.9) 

Patient Characteristics   
Gender – Male, PRa (95%CIb) 1.22 (1.02-1.48) 1.17 (0.97-1.41) 
Age, per decade PR (95%CI) 1.05 (1.03-1.07) 1.06 (1.04-1.08) 
Race, PR (95%CI)   

White 1.13 (1.06-1.20) 1.11 (1.05-1.19) 
Non-White Ref Ref 

PCPc appointments in last year 
(per appointment), PR (95%CI) 1.04 (1.03-1.05) 1.05 (1.03-1.07) 

Non-COPD related 
hospitalizations in last year (per 
hospitalization), PR (95%CI) 

0.97 (0.93-1.02) 0.97 (0.92-1.01) 

Living more than 20 miles from 
PCPc PR (95%CI) 1.05 (1.00-1.11) 1.06 (1.00-1.11) 

Comorbidities, PR (95%CI)  
0.95 (0.91-
0.998) 

 
0.92 (0.87-0.97) Arrhythmia 

Congestive Heart Failure (CHF) 1.01 (0.95-1.07) 1.02 (0.96-1.08) 
Valvular Heart Disease 0.94 (0.86-1.01) 0.92 (0.85-1.00) 

Anemia 0.95 (0.70-1.29) 0.99 (0.75-1.33) 
Iron Deficiency Anemia 0.94 (0.85-1.04) 0.94 (0.86-1.04) 

Depression 0.97 (0.92-1.02) 0.97 (0.92-1.02) 
Drug Abuse 1.01 (0.92-1.12) 1.08 (0.98-1.18) 

Alcohol Abuse 1.00 (0.93-1.08) 1.03 (0.95-1.11) 
Obesity (BMId >30kg/m2) 0.97 (0.92-1.01) 0.96 (0.92-1.01) 

Primary Care Clinic 
Characteristics 

  

Primary Care site, PR (95%CI)   
Medical Center Ref Ref 

Community Clinic 1.06 (0.95-1.17) 1.03 (0.92-1.15) 
Provider Type, PR (95%CI)   

MD Ref Ref 
Advance Practice Provider 1.05 (0.99-1.11) 1.05 (0.99-1.11) 

aPrevalence Ratio, bConfidence Interval, cPrimary Care Provider, dBody 
Mass Index 
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Table 3 – Patient and provider characteristics associated with potentially inappropriate inhaled corticosteroid (ICS) 
use among patients with COPD without airflow obstruction (misuse) and with airflow obstruction (overuse). 
Appropriate indications for ICS use included asthma and history of frequent or severe exacerbations.14 
 Patients w/ Airflow Obstruction 

“Overuse” 
(No.=16,682) 

Patients w/o Airflow Obstruction 
“Misuse” 

(No.=9,854) 
 

Unadjusted PRa Adjusted PR Unadjusted PR Adjusted PR 
Using ICS without indication, No 
(%) 

4,922 (29.5) 1,408 (14.3) 

Patient Characteristics   
Gender – Male, PRa (95%CIb) 1.06 (0.86-1.29) 1.07 (0.87-1.31) 1.09 (0.79-1.50) 1.02 (0.75-1.43) 
Age, per decade PR (95%CI) 0.98 (0.96-1.01) 0.98 (0.95-1.00) 1.08 (1.03-1.13) 1.12 (1.07-1.17) 
Race, PR (95%CI)     

White 1.09 (1.01-1.16) 1.08 (1.01-1.15) 1.00 (0.86-1.16) 0.97 (0.83-1.13) 
Non-White Ref Ref Ref Ref 

PCPc appointments in last year 
(per appointment), PR (95%CI) 1.05 (1.03-1.07) 1.05 (1.03-1.07) 1.07 (1.05-1.09) 1.07 (1.04-1.09) 

Non-COPD related 
hospitalizations in last year (per 
hospitalization), PR (95%CI) 

0.99 (0.96-1.02) 
 
0.98 (0.95-1.02) 0.99 (0.92-1.06) 

 
0.96 (0.90-1.04) 

Living more than 20 miles from 
PCPc PR (95%CI) 1.05 (0.99-1.11) 1.05 (0.99-1.11) 1.09 (0.96-1.24) 1.10 (0.96-1.27) 

Comorbidities, PR (95%CI)     
Arrhythmia 0.96 (0.92-1.02) 0.93 (0.88-0.99) 1.00 (0.91-1.11) 0.91 (0.81-1.03) 

Congestive Heart Failure (CHF) 1.04 (0.96-1.12) 1.05 (0.97-1.13) 1.04 (0.95-1.15) 0.98 (0.87-1.10) 
Valvular Heart Disease 0.95 (0.87-1.05) 0.95 (0.86-1.04) 1.00 (0.82-1.22) 0.96 (0.78-1.18) 

Anemia 0.92 (0.65-1.29) 0.93 (0.66-1.30) 1.13 (0.73-1.75) 1.16 (0.77-1.76) 
Iron Deficiency Anemia 0.96 (0.86-1.07) 0.95 (0.86-1.06) 1.00 (0.81-1.24) 0.97 (0.77-1.21) 

Depression 1.01 (0.95-1.08) 0.99 (0.93-1.05) 1.10 (0.97-1.25) 1.08 (0.96-1.21) 
Drug Abuse 0.96 (0.86-1.07) 0.97 (0.88-1.09) 1.30 (1.10-1.53) 1.38 (1.16-1.64) 

Alcohol Abuse 0.97 (0.90-1.05) 0.97 (0.90-1.05) 1.08 (0.93-1.26) 1.09 (0.93-1.27) 
Obesity (BMId >30kg/m2) 1.03 (0.97-1.08) 1.01 (0.96-1.06) 1.30 (1.18-1.44) 1.31 (1.19-1.45) 

Primary Care Clinic 
Characteristics 

    

Primary Care site, PR (95%CI)     
Medical Center Ref Ref Ref Ref 

Community Clinic 1.05 (0.95-1.17) 1.04 (0.92-1.16) 1.06 (0.87-1.29) 1.04 (0.85-1.28) 
Provider Type, PR (95%CI)     

MD Ref Ref Ref Ref 
Advance Practice Provider 1.03 (0.98-1.09) 1.04 (0.99-1.11) 1.07 (0.94-1.23) 1.07 (0.94-1.23) 

aPrevalence Ratio, bConfidence Interval, cPrimary Care Provider, dBody Mass Index 
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FIGURE 1 – Flow diagram for identifying patients with COPD without indication for 
inhaled corticosteroid (ICS), from sites contributing at least 25 patients to the cohort. 
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FIGURE 2 – Proportion of patients with COPD receiving inhaled corticosteroid (ICS) 
prescriptions without an appropriate indication,14 by clinic. Appropriate indications for 
ICS use included asthma and history of frequent or severe exacerbations.14 

 


