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Only minor disparities were found between patients at rural and urban clinics in this  
examination of the differences in the quality of health care for patients with COPD.

C
hronic obstructive pulmo-
nary disease (COPD) af-
f e c t s  b e t w e e n  1 1  a n d  
24 million people in the 

U.S. and is the third leading cause 
of death in this country.1,2 Airflow 
obstruction on spirometry in ad-
dition to respiratory symptoms is 
required to establish a diagno-
sis of COPD.3,4 As many as 40% 
of patients with a clinical diagno-
sis of COPD have not had spirom-
etry or have spirometry results 
inconsistent with the diagnosis 
of COPD.5,6 In addition to recom-
mended spirometry, many patients 
with COPD do not receive other  
evidence-based therapies.7,8

About 50% of patients in the Min-
neapolis VA Health Care System 
(MVAHCS) receive care in its rural 
community-based outreach clinics 
(CBOCs). Data regarding the qual-

ity of general medical care between 
rural and urban populations are 
sparse; however, studies suggest that 
the quality of care delivered in rural 
clinics may be lower than the care 
provided in an urban setting.9-12 Care 
for patients with COPD in an urban 
setting is suboptimal with only 58% 
of patients receiving guideline-based 
care, and there are no comparative 
data for penetrance in the rural set-
ting.8 Most published studies on pa-
tients with COPD treated in rural vs 
urban locations are outcomes stud-
ies that queried statewide or national 
registry data evaluating the frequency 
of emergency department (ED) vis-
its or hospital admissions for COPD 
exacerbations, all-cause mortality, 
or COPD exacerbation-related mor-
tality.13-18 There are no studies ex-
amining potential differences in the 
quality of health care received by pa-
tients with COPD in rural vs urban 
locations or whether these poten-
tial differences are associated with 
changes in health care utilization.

The authors sought to determine 
whether patients with the diagnosis 
of COPD treated in the MVAHCS 

and its 13 CBOCs receive similar 
quality of disease-related health care 
in rural vs urban primary care clinic 
locations. The authors hypothesized 
that patients who receive their pri-
mary care in rural clinics would be 
less likely to have had spirometry 
or to receive respiratory immuniza-
tions and short- or long-acting in-
halers and that discrepancies would 
be associated with increased health 
care utilization in rural areas as 
measured by prescriptions for sys-
temic corticosteroids, antibiotics, 
ED visits, or hospital admissions for 
COPD exacerbations.

METHODS
The MVAHCS has 14 primary care 
locations; these locations were des-
ignated as rural or urban based on 
the Rural-Urban Commuting Area 
codes.19,20 There were 4 urban loca-
tions and 10 rural clinics; all rural 
clinics were farther than 40 miles 
from the main Minneapolis VAMC. 

Patient Selection
The authors performed a retrospec-
tive chart review after receiving an 
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institutional review board waiver 
for this quality assessment study. All 
patients who had a prior ICD-9 en-
counter diagnosis of COPD (codes: 
491.0, 491.1, 491.2, 491.20, 491.21, 
491.22, 491.8, 491.9, 492.0, 492.8, 
494, 494.0, 494.1, 496) and who 
were seen in primary care during 
March 2015 were identified. Each 
subject’s first visit during that 
month was used as the start of the 
retrospective 1-year look-back pe-
riod. All eligible subjects were 
sorted based on their rural or urban 
location and a randomly assigned 
number. Patients were then selected 
according to ascending numbers 
from each rural and urban clinic in 
proportion to the clinic’s representa-
tion among all eligible patients. 

Outcomes
The primary outcomes—possible dis-
crepancies in quality of health care 
for patients with COPD in rural vs 
urban primary care clinics—were 
assessed by (1) prior spirometry;  
(2) any prior pneumonia vaccination; 
(3) an influenza vaccination within 
the past year; (4) prescriptions within 
the past year for a short-acting beta 
agonist (SABA) metered-dose inhaler; 
and (5) prescriptions for a long- 
acting inhalers, including long-acting 
beta agonists (LABAs), long-acting 
muscarinic antagonists (LAMAs), or 
inhaled corticosteroids (ICSs).

Secondary outcomes included 
(1) an active prescription for home 
oxygen within the past calendar 
year; (2) health care utilization as-

sessed via prescriptions for intermit-
tent courses of oral corticosteroids;  
(3) prescriptions for respiratory an-
tibiotics (macrolides, tetracyclines, 
fluoroquinolones) within the past 
year for COPD exacerbations; (4) ED 
visits; (5) hospital admissions (and 
need for mechanical ventilation) for 
COPD exacerbations within the past 
year; and (6) whether patients were 
seen by either VA or Non-VA pulm-
onology providers. 

Data Collection
Patients’ demographic data and 
comorbidities were collected via 
chart review. A 1-year prescrip-
tion medication list was obtained 
by an electronic database search of 
the MVAHCS electronic medical 
record (EMR). Additional antibiot-
ics and corticosteroid prescriptions 
for COPD exacerbations paid for by 
the VA but filled at a local pharmacy 
were manually searched from a sep-
arate database to supplement the 
electronic prescription list. Com-
parison of the electronic prescrip-
tion list and pharmacy records in 
25% of patients found 100% con-
cordance in the prescription lists. 
The investigator manually reviewed 
and extracted the following data 
from the EMR, scanned-in records, 
and a Midwest VA COPD registry 
database: most recent spirometry 
results; immunization status for in-
fluenza in the past year; prior pneu-
monia vaccination; home oxygen 
prescription; whether the patient 
received respiratory antibiotic or 
intermittent oral corticosteroid 
treatment for COPD exacerbations; 
whether the patient had a ED visit 
or hospital admission for COPD 
exacerbation with or without need 
for mechanical ventilation; and 
whether the patient had been seen 
by a pulmonology provider. The in-
vestigator reviewed all primary care 

Table 1. Patient Demographics

Characteristics Rural (n = 400) Urban (n = 401) P Value

Clinics, n 10 4

Age, y 70 69.2 .15

Male 96% 97% .45

White 99% 96%    < .01

Body mass index 30.5 30.3 .33

Coronary artery disease 35% 34% .92

Congestive heart failure 15% 19% .16

Cerebral vascular accident 9% 9% .80

Obstructive sleep apnea 26% 33%    < .05

Diabetes mellitus 29% 32% .29

Depression or posttraumatic stress disorder 37% 42% .02

Addictive disorder 17% 24% .02

Chronic kidney disease 14% 16% .45
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provider notes in the past year for 
documentation of non-VA ED vis-
its or hospitalizations that were not 
present in the EMR, Midwest VA 
COPD registry database, or scanned 
patient records.

Data Analysis
Results are described as mean  
± standard deviation, median (in-
terquartile range) or proportion, ex-
pressed as a percentage as appropriate 
for the level of measurement and dis-
tribution. The proportions meeting 
the COPD quality of health care out-
comes in the urban and rural groups 
were compared using a chi-square test 
of proportions, and 95% confidence 
intervals (CI) on the differences were 
estimated. Samples of 400 patients 
each from the rural and urban groups 
were estimated to provide a 95% 
2-sided CI on the differences of about  
± 0.05 (5%), assuming the proportion 
meeting the quality of care outcomes 
in the urban group would be at least 
0.8 (80%).

RESULTS
The authors identified 1,538 patients 
with a previous encounter diagno-
sis of COPD who were seen in a 
primary care clinic in the MVAHCS 
in March of 2015. The authors re-
viewed the medical records of  
801 randomly selected patients:  
400 rural clinic patients and 401 
urban clinic patients. Demographic 
characteristics and major comorbidi-
ties of rural and urban patients were 
similar except more rural patients 
were white, and fewer had a record 
of obstructive sleep apnea, alcohol-
ism, or addictive disorders (Table 1). 
Prescriptions for common chronic 
medical conditions were similar for 
rural and urban groups, including 
medications for depression (31% vs 
33%) or diabetes mellitus (25% vs 
28%). In patients who had spirom-

etry, the severity of COPD, as assessed 
by mean forced expiratory volume 
(FEV1), was similar between rural 
and urban patients (2.06 L vs 2.10 L).

Quality of COPD Care
Spirometry was documented in fewer 
rural clinic patients than in urban 
clinic patients (51% vs 82%; differ-
ence 31%, 95% CI: 25% to 37%) 
(Table 2). A similar percentage of 
rural and urban patients had received 
any pneumonia vaccine (88% vs 
91%; difference 3%, 95% CI: -1% to 
7%) or an influenza vaccination in 
the past year (79% vs 81%; difference 
3%, 95% CI: -3% to 8%). Prescrip-
tion rates for SABA (66% vs 68%; 
difference 3%, 95% CI: -4% to 9%) 
and long-acting inhalers were similar 
(61% vs 59%; difference 1%, 95% CI: 
-5% to 8%).

COPD Outcomes
Home oxygen prescription rates were 
similar for rural and urban clinic 
patients (8% vs 9%; difference 1%, 
95% CI: -2% to 5%). Rural patients 
received fewer prescriptions for in-
termittent oral corticosteroids (17% 
vs 31%; difference 14%, 95% CI: 9% 
to 20%) and antibiotics for COPD  
exacerbations (18% vs 32%; dif-
ference 14%, 95% CI: 8% to 20%). 
Rural patients had fewer ED vis-
its for COPD exacerbations (7% vs 
13%; difference 6%, 95% CI: 2% to 
10%), and similar admission rates 
for COPD exacerbations (5% vs 6%; 
difference 1%, 95% CI: -2% to 4%). 
Of the few patients hospitalized for 
COPD exacerbations, none required 
mechanical ventilation. There was no 
significant difference in the number 
of rural vs urban patients seen by a 
pulmonologist in the calendar year of 
the study (6% vs 9%; difference 3%, 
95% CI:-1% to 6%), with the major-
ity seen by VA providers: 20/24 rural 
patients and 35/35 urban patients.

DISCUSSION
Fewer rural patients had prior spi-
rometry; otherwise, the COPD-re-
lated quality metrics were similar 
between rural and urban patient 
groups in the MVAHCS, includ-
ing immunizations for pneumonia 
and influenza, and prescribing rates 
for short- and long-acting inhaler 
therapy. Despite the similarity in 
these COPD quality measures, rural 
clinic patients seemed to have less 
health care utilization related to 
COPD exacerbations.

Spirometry with airflow obstruc-
tion in the presence of respiratory 
symptoms is required for accurate 
diagnosis of COPD.3,4 Spirometry 
has been available at the MVAHCS 
hospital-based clinic for years. Ef-
forts to address this disparity led to 
implementation of on-site spirom-
etry at all rural and urban clinics 
about 2 years prior to the patient 
enrollment visit date for the study. 
Fewer rural patients had spirometry, 
which is possibly from prior dispar-
ity in resources; yet rates of spirom-
etry in all patients with a clinical 
diagnosis of COPD in the MVAHCS 
are higher (rural 51%, urban 82%) 
than previously reported. A na-
tionwide study of 94,000 veter-
ans with recent clinical diagnosis 
of COPD found only 37% had spi-
rometry within 2.5 years of diag-
nosis,21 and another non-VA study  
(n = 553) showed only 31% of pa-
tients discharged from a hospital 
with a diagnosis of COPD exacer-
bation had spirometry performed 
within a 8-year period prior to  
hospitalization.22 

Annual influenza vaccines are 
recommended for everyone aged  
> 6 months, and the pneumonia 
vaccine is recommended for all pa-
tients with COPD in order to reduce 
the risk of COPD exacerbations 
and pneumonias.23,24 The rates of 
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vaccination at MVAHCS rural and 
urban clinics for both influenza 
(79% vs 81%) and pneumococcus 
(88% vs 91%) are higher than previ-
ously published studies of patients 
with COPD for influenza vaccina-
tion (30%-51%) and pneumonia 
vaccination (21%-51%) and did 
not differ between rural and urban 
clinics.7,25-28 The observed high vac-
cination rates may be due to EMR 
prompts and requirements to docu-
ment vaccination status and offer 
recommended vaccinations.

Long-acting inhalers have been 

shown to reduce rates of COPD ex-
acerbations and improve patients’ 
quality of life.29 The authors found 
no disparity in the prescription rate 
of short- or long-acting inhalers be-
tween rural and urban patients, 
and no difference in the severity of 
COPD, as indicated by FEV1, that 
might influence prescription rates.  

The authors attempted to evalu-
ate health care resource utilization 
as an indicator of health care qual-
ity and outcomes. Based on previ-
ous reports, the authors expected 
to find lower quality of care and 

increased utilization in rural pa-
tients. Previous studies have shown 
rural patients can be more symp-
tomatic with a higher body mass 
index, airflow obstruction, dyspnea, 
and exercise capacity index (BODE 
index) than are patients in urban 
settings.16,30 Statewide and national 
registry data have shown rural pa-
tients have higher rates of primary 
care visits, ER visits, and hospital-
izations for COPD exacerbations. 

Rural patients also have been 
shown to have higher mortality 
rates and were more likely to be 
in a long-term care center and less 
likely to have home care or pal-
liative care than were their urban 
counterparts.13-18,31 If the severity of 
illness is similar in rural and urban 
areas, higher health care utilization 
related to COPD would suggest that 
patients in rural settings may be 
receiving inferior quality of health 
care. The authors could not find 
any previous reports of the quality 
of COPD care delivered in rural vs 
urban settings. 

In this study the only difference 
in quality of care was the lower pro-
portion of rural patients with a re-
cord of spirometry that is needed to 
confirm the diagnosis. The observed 
differences in the quality of care 
measures wouldn’t be expected to 
lead to large differences in the out-
come measures. Contrary to the lit-
erature and the observed similarity 
in quality of care, rural patients had 
better COPD outcomes perhaps due 
to unmeasured differences in risk 
or failure to capture medical visits 
outside of the VA system. The se-
verity of COPD based on FEV1 and 
concurrent diagnoses, such as heart 
failure, did not suggest that rural 
patients in this comparison had a 
higher burden of illness or risk of 
poor COPD outcomes. 

More than 70,000 patients  

Table 2. COPD Quality of Health Care and Utilization Outcomes

Primary Outcomes  
(Quality Metrics)

Rural, % 
 (n = 400)

Urban, %  
(n = 401)

Difference  
(95% CI), % P  Value

Spirometry 51 82 31 (25 to 37) < .01

Pneumonia vaccine 88 91 3 (-1 to 7)   .40

Influenza vaccine 79 81 3 (-3 to 8)   .32

Short-acting inhaler 66 68 3 (-4 to 9)   .44

Long-acting inhaler 
      LAMA
      LABA/ICS
      LABA
      ICS

61
36
46
 4
 5

59
34
46
 3
 6

1 (-5 to 8)   .69
  .59
  .97
  .85
  .45

Health Care Utilization Secondary Outcomes

Home oxygen therapy  8  9 1 (-2 to 5)   .45

Corticosteroid usea 17 31 14 (9 to 20) < .01

Antibiotic usea 18 32 14 (8 to 20) < .01

Emergency department visitsa   7 13   6 (2 to 10) < .01

Hospitalizationsa,b   5   6  1 (-2 to 4)   .65

Pulmonology visitsc   6   9  3 (-1 to 6)   .55

Abbreviations: COPD, chronic obstructive pulmonary disease; ICS, inhaled corticosteroid;  
LABA, long-acting beta agonist; LABA/ICS, long-acting beta agonist/inhaled corticosteroid;  
LAMA, long-acting muscarinic antagonist.
aFor COPD exacerbation.
bNo patients needed mechanical ventilation.
cSeen by VA pulmonologist: rural: 20/24; urban: 35/35.
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spanning a large geographic region 
receive primary care at MVAHCS, 
which provides comparable care 
to all COPD patients, regardless of  
locat ion,  by  us ing the  same 
EMR system, providing evidence 
-based order sets for disease man-
agement, proactively offering 
on-site and remote COPD case 
managers for high-risk patients, and 
more recently, implementing on-
site spirometry testing in all clin-
ics. This approach as opposed to the 
traditional outreach clinic model 
may in part explain the similarity 
in quality of care in urban and rural 
clinics that was not reported in pre-
vious studies.

Limitations
This study was performed retrospec-
tively, increasing the potential of 
missing data, especially from outside 
the VA health care system. Patients 
were not randomly assigned to rural 
or urban clinics, so differences in pa-
tient characteristics could exist. Al-
cohol and addictive disorders were 
more common in urban patients, 
which might affect adherence to pre-
scribed medications. In addition, 
lower rate of obstructive sleep apnea 
was found in the rural population, 
which has been linked to increased 
airway inflammation and COPD ex-
acerbations resulting in hospitaliza-
tion.32,33 Mortality was not assessed 
as all patients were alive and seen in 
clinic at time of enrollment. 

The authors were not able to 
record a patients’ residence in a 
long-term care facility or institution-
alization, use of home care, or pallia-
tive care services due to limitations in 
the EMR system. Whether patients 
received comanaged primary care 
or underwent pulmonary rehabilita-
tion could not be obtained from the 
EMR. Most patients never had lung 
volumes or diffusion capacity and 

thus were not included. The authors 
could not report whether inhaler 
therapy was appropriate compared 
with the Global Initiative for Chronic 
Obstructive Lund Disease(GOLD)
severity score because most of the 
spirometry was done at a discordant 
time to when inhaler therapy was as-
sessed, and new GOLD guidelines 
include patient symptoms that were 
not reliably recorded in the EMR. 
Last, the authors had hoped to in-
clude smoking status and cessation 
practices as part of the quality mea-
sures, but due to significant variabil-
ity in patients’ documented smoking 
status in the same period, the data 
were deemed unreliable.

CONCLUSION
No disparities were found between 
rural and urban clinics in the qual-
ity of health care for patients with 
COPD in the MVAHCS except that 
fewer rural patients had prior spi-
rometry; a difference that is likely 
due to the fact that only recently has 
spirometry been implemented in 
the MVAHCS rural clinics. Overall 
the quality of COPD care was high 
and above the previously reported 
rates. Further larger studies of rural 
and urban quality of health care for 
patients with COPD are needed in 
other VA and non-VA systems to 
determine whether disparities exist 
and whether they are associated with 
clinical outcomes, including ED vis-
its, hospitalizations, and mortality.  
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