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Abstract

Objective. Two recent Institute of Medicine reports highlight that the quality of healthcare in the US is less than what should
be expected from the world’s most extensive and expensive healthcare system. This may be especially true for critical access
hospitals since these smaller rural-based hospitals often have fewer resources and less funding than larger urban hospitals.
The purpose of this paper was to compare quality of hospital care provided in urban acute care hospitals to that provided in
rural critical access hospitals.

Design. Cross-sectional study analyzing secondary Hospital Compare data. T-test statistics were computed on weighted data
to ascertain if differences were statistically significant (P ¼ 0.01).

Setting. Centers for Medicare and Medicaid Services hospitals.

Participants. US Acute Care and Critical Access hospitals.

Main outcome measures. Differences between urban acute care hospitals and rural critical access hospitals on quality care
indicators related to acute myocardial infarction, heart failure and pneumonia.

Results. For 8 of the 12 hospital quality indicators the differences between urban acute care and rural critical access hospitals
were statistically significant (P ¼ 0.01). In seven instances these differences favored urban hospitals. One indicator related to
pneumonia favored rural hospitals

Conclusions. Although this study focused on only three disease states, these are among the most common clinical conditions
encountered in inpatient settings. The findings suggested that there may be differences in quality in rural critical access hospi-
tals and urban acute care hospitals and support the need for future studies addressing disparities between urban acute care
and rural critical access hospitals.
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Introduction

Two recent Institute of Medicine reports [1–2] highlight
that the quality of healthcare in the US is less than what
should be expected from the world’s most extensive and
expensive healthcare system. Other studies also point out
that the quality of American healthcare might be deficient
[3–4] and that many patients do not receive care consistent

with the latest scientific knowledge or accepted best
practice [5].
These reports and study findings stimulated interest for

health agencies, consumers, and physicians to assess and
improve healthcare quality. The response to date has focused
primarily upon increased measurement in the form of
reporting clinical indicator data in the US [6–8]. Despite
efforts to use this information to gauge quality and to

Address reprint requests to: M. Nawal Lutfiyya, PhD, Department of Family and Community Medicine, University of Illinois-
Chicago, College of Medicine at Rockford, Rockford, IL 61107. Tel: þ815-395-5783; Fax: þ815-395-5585; E-mail: lutfiyya@
uic.edu

International Journal for Quality in Health Care vol. 19 no. 3

# The Author 2007. Published by Oxford University Press on behalf of International Society for Quality in Health Care; all rights reserved 141

International Journal for Quality in Health Care; Volume 19, Number 3: pp. 141–149 10.1093/intqhc/mzm010
Advance Access Publication: 18 April 2007

D
ow

nloaded from
 https://academ

ic.oup.com
/intqhc/article/19/3/141/1792175 by guest on 21 August 2022



improve outcomes, there is still uncertainty about the
quality of hospital care and how they compare to each
other. This may be especially true for the approximately
1200 rural critical access hospitals in the US because these
smaller rural-based hospitals often have fewer resources
and less funding than larger urban hospitals. Skilled per-
sonnel may also be an issue since only 10% of physicians
serve rural populations [9] and less than one-third the
number of specialists per capita practice in rural settings
versus urban settings [10]. Compounding these factors are
the challenges presented in caring for rural residents who
tend to be older than urban dwellers, have higher rates of
chronic illnesses, and exhibit poorer health behaviors, such
as higher rates of smoking and obesity and lower rates of
exercise than their urban counterparts [11]. Given these
combinations of circumstances it is hard not to speculate
that the quality of rural hospital care might not compare
favorably to urban hospitals [12].
Previous studies focusing on one disease state [13–17]

such as acute myocardial infarction (AMI) supports the
contention that healthcare quality in rural settings might be
inferior to that found in urban settings [13]. Researchers
using indicators such as personnel, equipment, organiz-
ational systems and quality improvement activities [13]
found that patients experiencing an AMI in rural hospitals
in Kansas were less likely to receive standard care and
tended to have worse outcomes compared with their
urban counterparts [14]. Another study examining rural
hospital Medicare patients with an AMI had similar find-
ings with a significantly higher adjusted 30-day post AMI
death rate than those in urban hospitals [15]. In contrast,
other studies have documented superior outcomes in rural
settings for common procedures such as low-risk obstetrics
[18] and a lower incidence overall of medical errors or
injuries [19] suggesting that there may not be a disparity in
rural hospital care.
Unfortunately, most previous studies exploring the differ-

ences in outcomes of patients hospitalized in rural hospitals
are limited because they either focused on one geographical
region, a single disease state, a particular segment of the popu-
lation, or examined rural regions alone with no comparisons
to urban or metropolitan populations [14–17, 20–21]. Other
studies used surrogate measures for quality of care such as
staffing, organizational systems and admission rates which
have not always been proven to be accurate measures of clini-
cal outcomes.
The purpose of this research was to compare the

quality of hospital care provided in urban acute care hospi-
tals to that provided in rural critical access hospitals using
a national database. This study builds upon existing work
by comparing quality of care indicators that have been
proven to decrease morbidity and mortality for AMI, heart
failure and pneumonia. The disease states, cardiovascular
disease and pneumonia, examined in this study were of
particular interest because some of the most effective and
immediate treatments are equally accessible in rural as well
as urban hospitals, making them a useful standard for
assessing quality of care [14].

Methods

Data source

The data for this project were generated by the Centers for
Medicare and Medicaid Services, an agency of the US
Department of Health and Human Services along with the
Hospital Quality Alliance. The Hospital Quality Alliance is a
public–private collaboration established to promote report-
ing on hospital quality of care. The Hospital Quality Alliance
consists of organizations that represent consumers, hospitals,
physicians, employers, accrediting organizations and federal
agencies. The Hospital Quality Alliance: improving care
through Information was created in December 2002. The
major instrument for achieving this goal is the consumer-
oriented Hospital Compare website [22].
The data made available by Hospital Compare are

provided voluntarily by short-term and largely urban acute
care hospitals and rural small, remote critical access hospi-
tals. Urban acute care hospitals are defined as short-term
hospitals that provide inpatient medical care and other
related services for surgery, acute medical conditions or
injuries (usually for a short term illness or condition). All
but 2.6% of urban acute care hospitals are located in
urban areas as defined by the US Department of
Agriculture’s Economic Research Service’s rural-urban con-
tinuum codes [23] and the urban acute care hospitals were
considered as urban for the purpose of this analysis. In
contrast, to be designated as a critical access hospital, a
hospital must be located in a rural area, provide 24-hour
emergency services; have an average length-of-stay for its
patients of 96 hours or less; be located .35 miles (or
.15 miles in areas with mountainous terrain) from
another hospital or be designated by its State as a ‘necess-
ary provider’ and have no more than 25 beds. In this
instance rural areas comprise open country and settlements
with fewer than 2500 residents [23].
Beginning with 2004 discharges, eligible short-term urban

acute care hospitals could elect to report quality data in
return for an incentive payment. To obtain increased
payment, the provision required eligible hospitals to report
on an initial set of 10 quality performance measures and to
agree to have their data publicly available. According to the
Hospital Quality Alliance, the majority of these hospitals
agreed to participate in the Hospital Quality Alliance volun-
tary reporting initiative. Beginning with discharges in the
second quarter of 2004 (April–June), hospitals participating
in the Hospital Quality Alliance could also elect to submit
data on seven additional measures in three conditions (see
Table 1). Because the payment incentive was related only to
the submission of the initial 10 measures, Hospital Quality
Alliance-participating hospitals could chose whether to
submit the data, and once submitted, whether or not to have
the data made publicly available. Data on hospital compare
were available for both first and second quarters of 2004 for
the initial set of 10 measures. For the seven additional
measures, Hospital Compare data were available only from
the second quarter of 2004.
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Table 1 Hospital quality indicators 2005 US Department of Health and Human Services Hospital Quality indicators for
AMI, heart failure and pneumonia

Performance measure Measure description Included in analysis

AMIa

Aspirin at arrival AMI patients without aspirin contraindications who
received aspirin within 24 hours before or after
hospital arrival

Yes

Aspirin at discharge AMI patients without aspirin contraindications who
were prescribed aspirin at hospital discharge

Yes

Angiotensin converting
enzyme for LVSD

AMI patients with LVSD and without angiotensin
converting enzyme inhibitor (ACE inhibitor)
contraindications who were prescribed an ACE
inhibitor at hospital discharge

No

Beta-blocker at arrival AMI patients without beta-blocker
contraindications who received a beta-blocker
within 24 hours after hospital arrival

Yes

Beta-blocker at discharge AMI patients without beta-blocker contraindications
who were prescribed a beta-blocker at hospital discharge

Yes

Thrombolytic agent received
within 30 minutes of
hospital arrivalb

AMI patients receiving thrombolytic therapy during the
hospital stay and having a time from hospital
arrival to thrombolysis of 30 minutes or less

No

Percutaneous transluminal
coronary angioplasty
received within 90 minutes
of hospital arrivalb

AMI patients receiving PTCA during the hospital stay
with a time from hospital arrival to PTCA of
90 minutes or less

No

Adult smoking cessation
advice/counselingb

AMI patients with a history of smoking cigarettes,
who are given smoking cessation advice
or counseling during a hospital stay.

No

Heart failurea

Left ventricular function
assessment

Heart failure patients with documentation
in the hospital record that left ventricular
function (LVF) was assessed before arrival, during
hospitalization, or was planned for after discharge

Yes

Angiotensin converting
enzyme inhibitor for left
ventricular dysfunction

Heart failure patients with LVSD
and without angiotensin converting enzyme inhibitor
(ACE) contraindications who were prescribed an
ACE inhibitor at hospital discharge.

Yes

Discharge instructionsb Heart failure patients discharged home
with written instructions or educational material given to
patient or care giver at discharge or during the hospital stay
addressing all of the following: activity level, diet, discharge
medications, follow-up appointment, weight monitoring,
and what to do if symptoms worsen.

No

Adult smoking cessation
advice/counselingb

Heart failure patients with a history of smoking cigarettes,
who are given smoking cessation advice or counseling
during a hospital stay.

Yes

Pneumoniaa

Initial antibiotic timing Pneumonia inpatients who receive their first dose of
antibiotic within 4 hours of arrival to the hospital.

Yes

Pneumococcal vaccination Pneumonia patients age 65 and older who were screened for
pneumococcal vaccine status and were administered the
vaccine prior to discharge, if indicated

Yes

(continued )

Urban/rural hospital quality care

143

D
ow

nloaded from
 https://academ

ic.oup.com
/intqhc/article/19/3/141/1792175 by guest on 21 August 2022



Rural critical access hospitals were not eligible for an incen-
tive payment. These hospitals could elect to submit data for
any or all of the 17 measures in the measurement set and could
elect to report data but not have it publicly available. All 423
rural critical access hospitals reporting data were used for analy-
sis. This represents an estimated 35% participation rate since
there are approximately 1200 rural critical access hospitals.
The data collection approach for submitting data to the

website was primarily retrospective. Required data elements
included both administrative data and medical record docu-
ments. Some hospitals preferred to collect their data concur-
rently by identifying patients in the population of interest.
Some hospitals reported data retrospectively. This approach
provided opportunity for improvement at the point of care or
service. However, complete documentation included the prin-
cipal and other ICD-9-CM diagnoses and procedure codes,
which required retrospective data entry. More detailed infor-
mation about data quality assurance is available elsewhere [22].

Study design

For the purposes of this study, we examined data from 41
states (see Table 2)—all states submitting data to Hospital
Compare that had both acute care and critical access hospi-
tals. A subset of quality measures endorsed by the National
Quality Forum process was selected by Hospital Quality
Alliance. Table 1 displays the performance measures and
their descriptions for the quality indicator measure set. This
quality indicator set includes eight measures related to heart
attack care, four measures related to heart failure care and
five measures related to pneumonia care.
Raw numbers were abstracted from the publicly available

information [22] and entered into a customized database for
analysis. All analyses were executed in Statistical Package for
Social Scientists (SPSS) 14.0. After examining the raw data,
five of the hospital quality measures were discarded because
of insufficient amounts of data. These discarded measures
were: AMI patients given angiotensin converting enzyme

(ACE) inhibitor for left ventricular systolic dysfunction
(LVSD), AMI patients receiving thrombolytic agent within
30 minutes of hospital arrival, AMI patients receiving percu-
taneous transluminal coronary angioplasty (PTCA) within 90
minutes of hospital arrival, AMI patients given smoking ces-
sation advice/counseling, and heart failure patients receiving
discharge instructions.
For the remaining 12 hospital quality measures, the data

were aggregated by urban setting (urban acute care hospitals)
and rural setting (rural critical access hospitals) within each
state. The data were then aggregated by urban versus rural
for each hospital quality indicator combining all states. To
account for differences in number of patients eligible for the
indicator by hospital, all observations were weighted in pro-
portion to the total number of eligible patients. A weighting
variable was calculated by dividing total number of eligible
patients for the indicator in an individual hospital by the
mean sample size for the indicator. After applying the
weighting variable, a two-tailed t-test for independent
samples was calculated for each hospital quality indicator to
compare the two independent proportions of rural and
urban hospitals. To ensure that comparisons were not signifi-
cant by chance, alpha was set at 0.01.

Results

Table 1 describes all 17 hospital quality indicators for the
three disease states—AMI, heart failure and pneumonia—of
which 12 of these were analysed. Of the 4203 hospital
studied, 89% (3780) were urban acute care hospitals while
423 or 11% were rural critical access hospitals. Table 2
lists the type of hospital, urban acute care hospital or rural
critical access hospital, by state for hospitals reporting data
for the 12 quality indicators examined in this study. Of the
urban acute care hospitals reporting data on the hospital
quality indicators, 85% were accredited by a national organ-
ization like the Joint Commission on Accreditation of

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Continued

Performance measure Measure description Included in analysis

Oxygenation assessment Pneumonia patients who had an assessment of arterial
oxygenation by arterial blood gas measurement
or pulse oximetry within 24 hours prior
to or after arrival at the hospital

Yes

Blood culture performed
before first antibiotic
received in hospitalb

Pneumonia patients whose initial hospital blood culture
specimen was collected prior to first hospital dose
of antibiotics

Yes

Adult smoking cessation
advice/counselingb

Pneumonia patients with a history of smoking cigarettes,
who are given smoking cessation advice or
counseling during a hospital stay.

Yes

aSee http://www.hospitalcompare.hhs.gov/Hospital/Static/Resources-Links.asp?dest=NAVjHomejResourcesjRelatedWebsites#TabTop for
additional information about best practices.
bdenotes measure displayed for first time in April 2005.
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Healthcare Organizations JCAHO) or the American
Osteopathic Association. In comparison, the same could
be said of only 35% of the rural critical access hospitals
that reported data on the quality measures. Data were not
available on specific accreditation organization by hospital
for either hospital type.
Table 3 presents the results of the comparison of aggre-

gated hospital quality indicators by urban acute care and
rural critical access hospitals. For 8 of the 12 hospital quality
indicators the differences between urban and rural hospitals,
as tested by t-test were statistically significant (P ¼ 0.01). In
seven instances these differences favored urban hospitals and
the remaining one, rural hospitals. Indicators favored by
urban acute care hospitals included all disease states, while
the one indicator favored by the rural critical access hospital
setting related to pneumonia. Among the 12 indicators tested
for comparison, urban hospitals scored above 90% in four
instances, while the only category over 90% for rural hospi-
tals was in the percent of pneumonia patients assessed for
oxygenation. Hospital Compare sets the target for all quality
measures at 100%.
All differences in the care of an AMI favored urban hospi-

tals. For instance, patients in urban settings were more likely
to receive aspirin upon arrival and at discharge and beta-
blockers upon arrival. Furthermore, urban hospitals were sig-
nificantly more likely to assess left ventricular function and
to provide smoking cessation education for heart failure
patients. In both instances, the percent differences between
urban acute care hospitals and rural critical access hospitals
were marked.
In contrast to cardiovascular care, rural critical access hos-

pitals performed as well as or better than urban hospitals in
four of the five pneumonia-related indicators. Rural critical
access hospitals were equally likely to collect a blood culture
specimen before administering the first dose of antibiotics
and to assess oxygen levels as their urban counterparts.
Rural critical access hospitals performed significantly better
than urban acute care hospitals on the measure regarding
receipt of antibiotics within the first 4 hours of arrival to
hospital. In general, all hospitals in all states studied did a
poor job at screening for and administering pneumococcal
vaccine as needed. The same was true for all hospitals in
terms of giving adult smoking cessation advice to pneumonia
patients (63.8% for urban acute care hospitals and 53% for
rural critical access hospitals). Nevertheless, the rates for pro-
viding smoking cessation advice or counseling were statisti-
cally different (P � 0.01).

Discussion

This study found that urban acute care hospitals tended to
perform better in more quality indicators than rural critical
access hospitals, although rural hospitals were superior in
one measure related to pneumonia. In general, heart failure

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Hospital type by state included in the analysis
2005 US Department of Health and Human Services
Hospital Quality indicators for AMI, heart failure and
pneumonia

State Number by hospital type Total urban acute
care hospitals and
rural critical
access hospitals

Urban acute
care hospitals

Rural critical
access hospitals

AR 58 11 69
AZ 57 6 63
CA 334 3 337
CO 43 12 55
FL 172 2 174
GA 110 17 127
IA 50 36 86
ID 16 2 18
IL 144 31 175
IN 88 9 97
KS 63 25 88
KY 73 10 83
MA 65 2 67
ME 26 3 29
MI 115 3 118
MN 74 13 87
MO 92 17 109
MS 78 5 83
MT 20 9 29
NC 96 7 103
ND 15 8 23
NE 27 36 63
NH 17 7 24
NM 37 3 40
NV 24 1 25
NY 188 1 189
OH 135 17 152
OK 94 12 106
OR 35 9 44
PA 164 4 168
SC 55 2 57
SD 27 10 37
TN 116 1 117
TX 315 6 321
UT 35 3 38
VA 79 4 83
VT 10 4 14
WA 49 16 65
WI 74 29 103
WV 37 13 50
WY 12 13 25
US 3780 (89%) 423 (11%) 4203

US states and territories with either no rural critical access
hospitals or rural critical access hospitals reporting data on quality
indicators examined: AK, AL, CT, DC, DE, HI, LA, MD, NJ, PR,
RI and VI.
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Table 3 Comparison of hospital quality indicators by hospital type 2005 US Department of health and human services hospital quality indicators for ami, heart failure
and pneumonia

Quality Indicator Urban acute care hospitals
(aggregated patients)

Rural critical access hospitals
(aggregated patients)

Percentage difference
between urban acute care
and rural critical access
hospitalsa

99% Confidence
interval

Percentage Number of
cases

Percentage Number of
cases

AMI: patients given aspirin at arrival 94.2a 206 907 88.1 1029 6.1 2.4 9.7
AMI: patients given aspirin at discharge 93.9a 228 021 82.0 545 11.9 4.4 19.2
AMI: patients given beta-blocker at arrival 88.4a 181 913 80.4 964 8.0 1.7 14.3
AMI: patients given beta-blocker at
discharge

91.2a 228 837 78.4 571 12.8 4.6 20.8

Heart failure: patients given ace inhibitor
for lvsd

75.3 160 782 75.5 1073 20.2 27.4 7.0

Heart failure: patients given assessment of
left ventricular function

85.8a 479 818 63.3 5265 22.5 17.4 27.5

Heart failure: patients given adult smoking
cessation advice/counseling

68.3a 29 746 49.5 327 18.8 5.9 31.6

Pneumonia: patients whose initial hospital
blood culture specimen was collected prior
to first hospital dose of antibiotics

82.5 132 062 82.0 2579 0.5 22.9 3.9

Pneumonia: inpatients who receive their
first dose of antibiotic within 4 hours of
arrival to the hospital

69.0 508 171 81.4b 10 178 212.4 216.0 28.7

Pneumonia: patients who had an
assessment of arterial oxygenation by
arterial blood gas measurement or pulse
oximetry within 24 hours prior to or after
arrival at the hospital

98.2 522 405 98.0 10 504 0.2 –1.1 1.4

Pneumonia: patients age 65 and older who
were screened for pneumococcal vaccine
status and were administered the vaccine
prior to discharge, if indicated

43.2 280 592 51.9 6475 28.7 229.7 12.2

Pneumonia: patients with a history of
smoking cigarettes, who are given smoking
cessation advice or counseling during a
hospital stay

63.8a 33 693 53.0 737 10.8 7.2 14.2

aStatistically significant at P , 0.01 favoring urban hospitals.
bStatistically significant at P , 0.01 favoring critical access hospital.
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and AMI appear to be more effectively managed in the
urban acute care hospital setting compared to critical access
hospitals. For example, urban acute care hospitals performed
significantly better than rural hospitals in assessing left ven-
tricular function for patients with heart failure. This finding
matches previous studies which also demonstrated that rural
patients with heart failure did not have left ventricular func-
tion assessed as frequently [24–29].
This study also revealed that urban acute care hospitals

were more likely to provide smoking-cessation counseling for
heart failure patients. Since rural residents are more likely to
smoke and counseling is a low tech intervention, this seems
an area that should be of particular interest for rural hospi-
tals to address and improve. One caution is that the findings
may reflect better documentation of smoking cessation coun-
seling rather than having more effective counseling out-
comes. Unlike the delivery of aspirin or beta-blockers which
can be more confidently assessed, smoking cessation is an
indicator that hospitals can be credited for by using check-off
boxes on discharge instruction sheets. Since quality scores
for urban acute care hospitals are more likely to have finan-
cial consequences, perhaps there is a greater incentive for
these hospitals to manipulate the system through the use of
check off forms for patients discharged with target
conditions.
Although there was no significant difference in ACE

inhibitor usage for LVSD in heart failure patients, all the
examined quality measures for AMI favored urban hospitals.
Specifically, patients in urban hospitals were more likely to
receive aspirin upon arrival and at discharge and beta-
blockers upon arrival, results consistent with the previous
studies [13, 14]. The percent difference between urban and
rural hospitals was highest on the quality measure regarding
prescribing beta-blockers at discharge with compliance fairly
high for urban acute care hospitals (91.2%) and much lower
at rural critical access hospitals (78.4%).
Several possible explanations exist for why urban acute

care hospitals perform better than rural critical access hospi-
tals for cardiovascular care. One reason may be that many
critical access hospitals do not have 24-hour coverage by an
emergency medicine specialist in their emergency depart-
ments and that access to cardiologists may be more limited.
Studies show that cardiologists are more likely to prescribe
aspirin and beta-blockers than generalists and differences in
care may represent an increased likelihood that generalists
rather than cardiologists provide care in rural hospitals. In
addition, rural hospitals may transfer many of their cardio-
vascular patients to urban hospitals. There is a well docu-
mented connection between volume and quality and it may
be that rural hospitals treat too few heart failure or AMI
patients to be as proficient as their urban counterparts [16].
In contrast to cardiovascular care, rural hospitals scored

better in comparison to urban hospitals in one of five indi-
cators related to pneumonia. Unlike patients with heart
disease, patients with pneumonia may be less likely to be
transferred resulting in a sufficient volume of pneumonia
patients to develop good quality. At the same time rural hos-
pitals deal with fewer total patients in comparison to their

urban counterparts, perhaps allowing the medical staff in
rural hospitals a greater opportunity to evaluate and treat
patients (e.g. timely administration of antibiotics) and adhere
to quality measures. In contrast, a busier urban hospital
dealing with multiple patients at the same time may compro-
mise their ability to administer antibiotics promptly. Similarly,
rural hospitals did somewhat better than urban hospitals in
providing pneumococcal vaccination, but the difference did
not achieve statistical significance. However, both scores were
poor and may reflect the time constraints of the inpatient
setting causing providers in both settings to defer this
measure for a follow-up outpatient visit.
Of concern is that the indicators examined in this study

such as aspirin, beta-blockers, smoking cessation counseling
and left ventricular function assessment should be well
within the scope of the services provided by rural critical
access hospitals. The findings support the need to address
these disparities. One possible method to improve quality of
care for AMI and heart failure is for critical access hospitals
and urban hospitals to conjointly develop guidelines that
ensure standard and swift delivery of care [13, 14]. A recent
example of this can be found in Minnesota, where rural and
urban physicians, community hospitals and emergency
medical services partnered with a tertiary care hospital to
adopt a common, community-wide protocol [30]. Likewise,
there are a number of ways to improve pneumonia care in
urban hospitals such as standing immunization orders prior
to discharge [31] or implementation of a pneumonia practice
guideline. Such guidelines have been associated with a
reduction in 30-day mortality among elderly patients with
pneumonia [32].
There are several potential limitations to our study. For

example, this study only focuses on three disease states and
may not reflect overall care. However, these are three of the
most common clinical conditions encountered in the inpati-
ent setting and account for about 15% of total admissions.
Also, the outcome measures in our analyses were process
measures which, although associated with outcomes, could
differ from actual patient outcomes. Another potential limit-
ation is that the data are based on voluntarily self-reported
data from hospitals which could affect the reported results.
Some data were not available especially for rural hospitals
perhaps due to under-reporting or willfully not reporting
data. There are additional data limitations that extend beyond
the self-reported nature of the data. For instance, Hospital
Compare (the website providing public access to the hospital
quality measure data) is relatively new, becoming accessible to
the public in April 2005. Hence, despite considerable time
and study devoted to creating both a clinically valid and
reliable public hospital performance reporting system, there
are insufficient data to analyse trends or comparison per-
formance differences over time. Also, even though Hospital
Compare audits submitted data in order to assess whether
they are consistent with defined parameters such as sample
size, outliers, and missing data to verify that they are consist-
ent and reproducible; only a very small sample of medical
records are used for this data check and validation process.
Specifically, for each quarter of data submitted, only a
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random sample of five medical records across all topics are
selected for each hospital, regardless of the number of cases
submitted. This small of a sample may be insufficient for
validation of the data. Finally, this study specifically looked at
critical access hospitals—a subset of rural hospitals. This
subset of rural hospitals, although substantial, may not
reflect the care provided at all rural based hospitals. Since
critical access hospitals only reflect a portion of the hospitals
serving the rural population, future studies looking at non–
critical access rural based hospitals will be important in
assessing the general quality of inpatient care in rural settings.
The results of this study also raise several other questions.

For example, why are the rates of smoking cessation counsel-
ing and the rates of pneumococcal vaccination poor in both
the urban and rural settings? Also, the reasons why there are
disparities between urban and rural settings remain unclear
and could include differences in public health systems,
funding, and or the use of protocols. Further study examin-
ing this issue is indicated. Finally, some differences in quality
indicators between rural and urban settings might be accepta-
ble if it meant retaining a service locally and making it more
accessible. Research exploring this issue might be valuable in
determining acceptable standards for smaller, rural hospitals
and also for determining what types of conditions are better
managed in larger urban settings.
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