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BACKGROUND: Previous studies have examined differences in care for acute myocardial infarction (AMI) according to patient
characteristics such as age, gender, or insurance, but little attention has been given to whether admission source is related to

guideline adherence.

OBJECTIVE: To investigate: (1) the use of aspirin and reperfusion in the care of post-acute/long-term care (PAC/LTC) patients
who are hospitalized for AMI, and (2) 30-day mortality associated with these treatments.

DESIGN: Secondary examination of data from the Cooperative Cardiovascular Project (CCP) national baseline data.

SETTING: A total of 4013 U.S. hospitals.

SUBJECTS: Patients hospitalized with a confirmed AMI admitted from PAC/LTC (n = 8151) or community-dwelling (n =

120,032) settings.

MEASUREMENTS: Early administration of aspirin and reperfusion via either thrombolysis or percutaneous intervention.
RESULTS: PAC/LTC patients were less likely to receive treatment for AMI, even after adjustment for multiple variables

associated with treatment choice. Differences persisted with additional econometric adjustment using seemingly-unrelated
regression. Multivariable logistic regression results indicated that aspirin was related to improved 30-day survival for both
PAC/LTC and community admissions (odds ratio [OR], 0.50; 95% confidence interval [CI], 0.43-0.58 for PAC/LTC, and OR,
0.57; 95% CI, 0.54-0.60 for community). Reperfusion was associated with higher ORs for mortality for eligible patients
admitted from community setting (OR, 1.24; 95% CI, 1.13-1.35), but ideally-eligible candidates had lower ORs for mortality

(OR, 0.58; 95% CI, 0.35-0.95 for PAC/LTC, and OR, 0.74; 95% CI, 0.68-0.81 for community).
CONCLUSIONS: Patients transferred from PAC/LTC settings were less likely to receive early treatment for AMI than other
patients. Future trials should inform which guidelines are applicable to PAC/LTC patients. Journal of Hospital Medicine

2010;5:E3-E10. © 2010 Society of Hospital Medicine.
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The American College of Cardiology (ACC) and the Ameri-
can Heart Association (AHA) recommend early intervention
for older persons with acute coronary syndrome (ACS) to
improve prognosis. However, numerous studies demonstrate
that elderly patients with acute myocardial infarction (AMI)
are less likely than their younger counterparts to receive

guideline-recommended therapies.'™ No prior studies spe-
cifically demonstrate that adherence to AMI guidelines is
effective in patients admitted from post-acute or long-term
care (PAC/LTC) settings such as nursing homes, intermedi-
ate care facilities, and LTC hospitals. Recognizing that the
barriers to guideline-adherent care among the elderly may
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also be present for clinically-complex PAC/LTC patients, we
examined whether hospitalized patients with AMI admitted
from PAC/LTC settings were less likely to receive guideline-
recommended therapies and if guideline-concordant treat-
ment was associated with short-term (30-day) survival in
this relatively vulnerable subgroup of patients.

Medical decision making, including applicability of
guidelines, is not exclusively based on empirical evidence
but is also related to morally complex issues such as patient
age, social status, and other unknown factors. However, lack
of outcome expectancy may limit adherence for AMI care in
PAC/LTC populations. In particular, treating physicians
may not expect that desired outcomes will result when
guidelines are followed in the PAC/LTC group compared to
community-based patients. This notion is supported by
other research indicating that physicians caring for nursing
home residents’ chronic health conditions often tailor the
care approach according to the patients’ functional and cog-
nitive status rather than adhering to recommended guide-
lines.® In a study that used hypothetical scenarios, nursing
home patients with a better physical condition, a more
obvious social role, and a lower age were more likely to be
treated with life-sustaining treatments than were other
patients.® For AMI care, some physicians provide care that
is not guideline-adherent due to concerns that reduced re-
nal function is an absolute rather than relative contraindica-
tion to angiography.”® And, because the clinical trials that
informed practice guidelines for AMI care did not explicitly
include individuals with the chronic complex medical prob-
lems prevalent among the PAC/LTC population, treating
clinicians may be reluctant to apply acute care guidelines to
this subgroup.® However, we know of no prior research
demonstrating that guideline-adherent care for -either
chronic or acute conditions results in differential outcomes
for PAC/LTC patients cared for in the hospital setting.

For the present study, we examined whether admission
source was an independent predictor of AMI treatment and
whether guideline-concordant care was related to mortality
for those admitted from PAC/LTC and community settings.
We hypothesized that rates of guideline-concordant care
would be higher for patients admitted from community set-
tings vs. PAC/LTC and that differences between the groups
would be greater for more intensive interventions such as
reperfusion compared to aspirin. The data included detailed
clinical eligibility information for treatments based on con-
temporary ACC/AHA guidelines,’® along with numerous
other patient demographic and clinical characteristics, thus
allowing us to address the presumptive concern that PAC/
LTC patients were sicker or otherwise less-suited for treat-
ment than other patients.

Methods

This retrospective cohort study relied on existing observatio-
nal data. The primary data source for this research was the
Cooperative Cardiovascular Project (CCP) national baseline
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data. The CCP was sponsored by the Centers for Medicare &
Medicaid Services (CMS) to measure the quality of care pro-
vided to a national cohort of Medicare patients hospitalized
with AMI. The national data collection and reporting effort
was administered through the 53 Medicare Quality Improve-
ment Organization (QIO) contracts established to serve each
State, the District of Columbia, Puerto Rico, and the U.S.
Virgin Islands. Hospital medical records were requested
under QIO authority and then abstracted by centrally-con-
tracted Clinical Data Abstraction Centers (CDACs). Data
quality monitoring involved random reabstraction of records
with double entry of the information to ensure consistency
across personnel, and data were found to be very reliable.
Detailed data collection procedures and main findings from
these data have been reported elsewhere.''2°

The CCP baseline data included an initial sample of
234,754 records abstracted from inpatient medical charts for
fee-for-services Medicare beneficiaries hospitalized in 1 of
6684 hospitals located in any of the 50 states, the District of
Columbia, Puerto Rico, the U.S. Virgin Islands, American
Samoa, Guam, and the Northern Mariana Islands between
February 1994 and July 1995. Although the data analyzed for
this research relate to hospitalizations for AMI in 1994-1995,
the 2008 ACC/AHA report regarding AMI performance
measures retains recommendations for both early aspirin
and reperfusion treatments.”” Even though the data are not
derived from recent years, the CCP baseline data represent
a unique dataset to address questions related to both clini-
cal eligibility and guideline compliance for both community
and PAC/LTC patients. The inclusion of PAC/LTC admis-
sions and detailed information regarding clinical eligibility
for treatment are particularly important to adequately
address the research aim; the CCP baseline data are the sin-
gle extant U.S. data source we identified that has both
features.

AMI cases were identified through inpatient hospital
claims using an International Classification of Diseases, 9th
Revision, Clinical Modification (ICD-9-CM) principal dis-
charge diagnosis of 410 (ACS) for extended chart review to
verify AMI and determine clinical eligibility for treatments.
CCP records were subsequently linked with the Medicare
Denominator File, Area Resource File (ARF), and Medicare
PPS cost reports for hospitals (PPS) to obtain additional in-
formation regarding patients, local health resources, and
admitting hospital.

For the present study, we excluded cases without a con-
firmed AMI diagnosis; cases with missing geographic infor-
mation to allow us to control for local practice variation
including all cases from outside the Continental U.S.; cases
admitted to nonacute facilities or with inadequate informa-
tion to link with provider data; and cases that originated in
states selected for the CCP pilot study due to differences in
record abstraction timing and some of the measures. Clini-
cal eligibility for treatments relied on the standardized crite-
ria established by the CCP advisory panel and used in other
research,'®!428-31



To test whether admission from a LTC setting was nega-
tively associated with guideline adherence and if the rela-
tionship varied according to the intensity of the treatment,
we examined 2 guidelines related to early interventions care
during the hospital stay: (1) administration of aspirin; and
(2) reperfusion through either thrombolytic drugs or percu-
taneous intervention (PTCA). We chose these measures
because they range from a simple and readily-available
medical intervention (aspirin), to a clinically complex and
costly intervention for a more clinically-select group of
patients (reperfusion). The hypothesis that more intensive
acute treatment would be less likely for patients admitted
from PAC/LTC settings was empirically tested by examining
the differences in overall probabilities and adjusted proba-
bilities of receiving each of these interventions. We then
modeled the odds ratios (ORs) for survival based on receiv-
ing these treatments.

Guideline adherence and clinical eligibility indicators for
the CCP data have been presented elsewhere,'020232932
Using these criteria, we divided patients into clinical eligibil-
ity groups, including ideal candidates, eligible candidates,
and candidates for whom the care was not indicated. For
the present research, all eligible patients were included
in the sample; with ideal eligibility included as a covariate
in the regression models. All patients in the study sample
were at least minimally eligible to receive aspirin during
their hospital stay. Ideal candidates for aspirin did not have:
a gastrointestinal (GI) ulcer, same day admission/discharge,
history of bleeding disorder, risk of bleeding, anemia, allergy
to aspirin, warfarin, or terminal illness. Eligible candidates
for reperfusion via PTCA or thrombolysis were not trans-
ferred from another hospital or emergency department.
Ideal eligibility for reperfusion required, in addition, that the
patient: was under age 80 years; arrived at the hospital
within 6 hours of symptom onset; showed evidence of a
transmural (Q-wave) MI or ST elevation in 2 contiguous
leads on arrival electrocardiogram (ECG); was not taking
warfarin; did not have cardiac arrest requiring cardiopulmo-
nary resuscitation (CPR), cardioversion, defibrillation, or
chemical cardioversion in the 6 hours prior; did not refuse a
thrombolytic; did not have cardiac catheterization without
PTCA within 12 hours of arrival; had no evidence of hepatic
failure or cirrhosis; had no history of active ulcer disease, in-
ternal bleeding, trauma, or injury in the month prior to ar-
rival; and had no bleeding risk, cerebral vascular accident,
or surgery/biopsy within 2 months of admission.

Prearrival setting was of particular interest for the present
study; this information was derived from the patient’s medi-
cal chart using a standardized chart abstraction process for
the CCP. From the original admission source categories, we
created a single dichotomous variable that indicated PAC/
LTC vs. community setting prior to arrival. We defined PAC/
LTC settings to include patients admitted from either a
skilled nursing facility (SNF) or intermediate care facility
(ICF), chronic hospital, or other residential care facility.
Three categories of admission source were used to identify

the comparison sample: home, noninstitutional setting, and
outpatient setting.

Because differences in care according to admission
source could result from observable causes, multiple regres-
sion analysis was incorporated to control for observed fac-
tors previously shown to be associated with guideline adher-
ence. These included: ideal eligibility for treatment; age;
Caucasian (vs. other) ethnicity; gender; limitation of aggres-
sive treatment orders (eg, do not resuscitate, do not intu-
bate, chemical code only, no cardiac monitoring, no invasive
procedures, no vasopressor, no antiarrhythmic therapy, no
feeding tube, palliative care measures only); Charlson
comorbidity index and Acute Physiology, Age, Chronic
Health Evaluation assessment (3rd revision) (APACHE III)
score, body mass index (BMI), rural hospital location, hospi-
tal teaching status, and number of full-time equivalent car-
diologists on staff at the treating hospital. The regression
methods also included adjustment for clustering of patients
within health services area to account for geographic varia-
tion in practice patterns.®®

In developing the regression model, we predicted
whether the patient received care in accord with guidelines
and 30-day mortality. We also tested whether the regression
errors terms (“unobserved variables”) for these equations
were significantly related to error terms in a regression to
predict source of admission, which would indicate rejecting
the hypothesis that admission source and treatments were
determined independently of each other. In particular,
admission source may be a proxy for underlying health sta-
tus (severity of illness), care preferences, or other unob-
served factors that differ systematically between patients
admitted from the community vs. those admitted from
PAC/LTC. In testing the models, we found that the error
terms for both treatments (aspirin and reperfusion) and
admission source models were significantly negatively corre-
lated (“rho” or p chi-square P value <0.001), indicating the
need to adjust regression estimates to account for unob-
served variables related to both admission source and
guideline concordant treatment. Because we rejected the
hypothesis that admission source was exogenous to treat-
ments, a seemingly-unrelated regressions (SUR) bivariate
probit model was deemed appropriate, as this methodology
corrects for correlation between unobserved variables that
are related to both admission source and treatment deci-
sions (eg, residual confounding).** And, since coefficients
from SUR bivariate probit models are not directly interpret-
able as either ORs or relative risks with respect to the out-
come variables, we converted the coefficients to reflect mar-
ginal probabilities. The correlation in error terms for models
predicting 30-day mortality and admission source was not
substantively or statistically significant. As such, we utilized
standard logistic regression methods for assessing mortality.
Mortality models were predicted separately according to
admission source and treatment to allow presentation of
ORs associated with each treatment for each group.
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TABLE 1. Characteristics of Sample Admitted for Acute Myocardial Infarction from PAC/LTC and the Community

Sample Characteristics Overall PAC/ITC Community P Value (2-sided test)
Number of cases 128,183 8,151 120,032

Percentage of sample 100 6.4 93.6

Average age, years (mean * SD) 76.7 + 7.4 82.6 = 7.6 763 = 7.2 <0.001%
Female (%) 49.6 69.1 48.3 <0.001*
Non-White (%) 9.7 9.1 9.7 0.09
Length of stay, days (mean *+ SD) 73+72 74+ 71 73+72 0.33
With LAT/DNR order in place (%) 18.1 55.4 15.6 <0.001°
APACHE III score (mean * SD) 37.7+175 50.8 = 21.0 36.8 = 16.8 <0.001
Charlson comorbidity index (mean + SD) 22+12 27+13 22+12 <0.001*
BMI (mean + SD) 262 =52 242 +59 262 =52 <0.001*
Hospital residents, FTE (mean * SD) 29.3 = 784 29.0 £ 78.7 293 £ 783 0.75
Hospital cardiologists, FTE (mean * SD) 11.3 £ 135 11.0 £ 13.9 11.3 £ 135 0.03*
Admitted to rural hospital (%) 20.1 223 20.0 <0.001°
Number of secondary diagnosis codes (0-8) (mean * SD) 51+23 58 =21 5.0+ 2.26 <0.001°
30-day mortality (%) 189 +0.39 39.5 +0.49 17.6 + 0.38 <0.001°
1-year mortality (%) 33.5 £ 047 65.4 = 0.48 314 = 0.46 <0.001*

NOTE: Source: CCP Baseline data. Sample inclusive from February 1994 to July 1995.

Abbreviations: APACHE III, Acute Physiology, Age, Chronic Health Evaluation assessment (3rd revision); BMI, body mass index; CCP, Cooperative Cardiovascular Project; FTE, full-time equivalents employed by the treat-
ing hospital; LAT/DNR, limitation of aggressive treatment/do-not-resuscitate; PAC/LTC, post-acute/long-term care; SD, standard deviation.

*P < 0.05.
P<001.
P <0.001.

Analyses used the Stata statistical package (version 10.1
SE).* Approval for this use of the CCP data was received
from the CMS. Approval for the data analysis protocol was
received from the authors’ institutional review board.

Results
Of the 128,183 patients in the analytic sample, 7.6% (n =
8151) were admitted from PAC/LTC (Table 1). The members
of the PAC/LTC cohort were older on average than the com-
munity-dwelling cohort (83 vs. 76 years, P < 0.001) and
more likely to be female (69% vs. 48%, P < 0.001). Limita-
tion of aggressive treatment orders (LAT/DNR) were in place
for 55% of the PAC/LTC cohort compared to only 16% of the
community-dwelling cohort (P < 0.001). Severity of illness
scores were higher among the PAC/LTC cohort with
APACHE III scores of 50.8 in the PAC/LTC cohort vs. 36.8 in
the community-dwelling cohort (P < 0.001). The PAC/LTC
cohort also had lower BMI (P < 0.001). Mortality at 30 days
and 1 year was 39.5% and 65.4%, respectively, in the PAC/
LTC cohort vs. 17.6% and 33.4%, respectively, in the com-
munity-dwelling cohort. These differences across groups
were significant at both time points (P < 0.001). PAC/LTC
admissions were significantly more likely to be admitted to
a hospital located in a rural area (P < 0.001), though the
numbers of full-time equivalent residents and presence of
cardiologists in the treating hospitals were similar across
groups.

Table 2 provides overall unadjusted data comparing eligi-
bility and treatment information for PAC/LTC and commu-
nity admissions. Rates of guideline adherence were uni-
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TABLE 2. Unadjusted Guideline Adherence by Admission
Source

Reperfusion
Aspirin (ASA) (PTCA or thrombolysis)
[n (% received)] [n (% received)]
Eligible sample*
PAC/LTC 8151 (60) 1418 (13)
Community 120,032 (79) 34,501 (45)
Ideal sample*
PAC/LTC 4370 (69) 214 (30)
Community 78,973 (86) 16,557 (60)

NOTE: Source: CCP Baseline data. Sample inclusive from February 1994 to July 1995.

Abbreviations: ASA, acetylsalicylic acid; CCP, Cooperative Cardiovascular Project; PAC/LIC, post-acute/
long-term care; PTCA, percutaneous intervention.

*P < 0.0001 for all 2-sided ¢ tests of mean difference in treatment % (PAC/LTC vs. community).

formly higher for patients admitted from the community.
Guideline adherence rates were higher for aspirin compared
to reperfusion, and followed the predicted pattern that more
resource-intensive treatments would be less common for
both groups and that PAC/LTC admissions would be less
likely to receive treatments compared to patients admitted
from community settings. Though all 8151 PAC/LTC patients
were eligible to receive aspirin, only 4370 were ideally eligi-
ble and 3015 (69%) received acetylsalicylic acid (ASA). There
were 1418 PAC/LTC patients (17% of the PAC/LTC sample)
meeting at least minimal eligibility requirements for reper-
fusion. Among the 214 PAC/LTC cases that were ideally



eligible for reperfusion, 65 (30%) received the treatment; 12
patients received PTCA and 53 received thrombolytic agents.
Eligibility and treatment rates for reperfusion were substan-
tially higher for the community sample, with almost 27%
meeting minimum eligibility requirements and 60% of the
ideally-eligible group receiving the treatment.

TABLE 3. Adjusted Guideline Adherence Probability by
Admission Source

Aspirin (ASA) Reperfusion
PAC/LTC (%) 64 12
Community (%) 77 23

Rho (P value)* -0.069 (<0.001) —0.17 (<0.001)

NOTE: Bivariate probit regression model predicting treatment among all eligible patients and nursing
home admission sources, adjusting for: ideal eligibility, gender, age, race, smoking status, body mass
index, LAT/DNR status, APACHE IIT score, Charlson score, transfer status, hospital teaching status, rural
vs. urban hospital location, and number of cardiologists on staff at the treating hospital. Models were
adjusted to reflect clustering of patients within Health Service Areas (ie, geographic variation in local
practice patterns).

Abbreviations: APACHE III, Acute Physiology, Age, Chronic Health Evaluation assessment (3rd revi-
sion); ASA, acetylsalicylic acid; COPD, chronic obstructive pulmonary disease; LAT/DNR, limitation of
aggressive treatment/do-not-resuscitate; PAC/LTC, post-acute/long-term care.

*The equation predicting admission source was predicted simultaneously and adjusted for a similar
list of covariates, but was identified using specific diagnoses of cancer, diabetes, dementia, heart fail-
ure, renal failure, hypertension, and COPD rather than the summary measures of health status
(APACHE 11T and Charlson). The Rho statistic reflects the correlation between the error terms for the 2
equations, with significance detected using a chi-square test.

Table 3 presents the adjusted probability of treatment
based upon the SUR bivariate probit regression model. As
with the unadjusted results presented in Table 2, PAC/LTC
patients had a lower probability of treatment even after con-
trolling for important patient and hospital characteristics.
Compared to the unadjusted results, the adjusted probabil-
ities calculated with the SUR bivariate probit model indi-
cated a relatively higher predicted probability of treatment
for the PAC/LTC patients and a relatively lower predicted
probability of treatment among the community patients. In
other words, the probability of treatment becomes more
similar across groups once the adjustments for both
observed and unobserved differences in patient characteris-
tics are considered. Nonetheless, a difference in probability
of treatment remains across the 2 groups.

To determine whether there was survival difference asso-
ciated with treatment in these data, we conducted a logistic
regression analyses to predict 30-day mortality for both
groups (Tables 4 and 5). Table 4 presents results (ORs) of
our models emphasizing the relationship between aspirin
and 30-day mortality, while Table 5 presents the models
with reperfusion. Model discrimination was tested using a
C-statistic and was at least 0.70 for all models, indicating
good predictive validity. However, for the reperfusion mod-
els (Table 5) there were relatively few PAC/LTC patients
ideally eligible for treatment, which limited statistical power.
There was an association between aspirin provision and
improved survival for both the PAC/LTC and community
admissions (95% confidence intervals [CIs] were less than

TABLE 4. Logistic Regression Predicting 30-day Mortality Related to Aspirin for PAC/LTC and Community Admissions

PAC/LTC Admissions Community Admissions
Explanatory Variables OR 95% CI OR 95% CI
Aspirin (ASA) given during hospital stay 0.50 0.43-0.58 0.57 0.54-0.60
Ideal eligibility for ASA 0.88 0.76-1.01 0.70 0.67-0.73
Female (vs. Male) 0.85 0.73-0.99 0.94 0.90-0.98
Patient age, 5-year increments 0.99 0.94-1.04 1.04 1.02-1.05
Non-white Ethnicity (vs. White) 0.98 0.76-1.28 0.95 0.89-1.03
Current Smoker (vs. non-smoker) 0.93 0.71-1.22 0.97 0.91-1.03
Body mass index' 0.99 0.97-1.00 0.99 0.99-1.00
LAT/DNR Order 4.09 3.53-4.73 7.83 7.46-8.21
APACHE 3 Score, 5 point increments’ 1.10 1.08-1.12 1.13 1.12-1.13
Charlson Index, 3 point increments’ 0.87 0.74-1.03 1.06 1.00-1.11
Patient received in transfer 0.99 0.65-1.51 1.18 0.95-1.46
Number of hospital residents, 5 FTE increments’ 1.00 1.00-1.00 1.00 1.00-1.00
Hospital located in rural area 1.10 0.92-1.31 1.09 1.03-1.15
Number of cardiologists on staff, 5 FTE increments' 0.97 0.94-1.00 1.00 1.00-1.02
C-statistic 0.76 0.79
Number of observations 4,559 92,004

NOTE: Source: CCP Baseline data. Sample inclusive from February 1994 to July 1995. Bold values indicate statistically significant ORs.
Abbreviations: APACHE III, the Acute Physiology, Age, Chronic Health Evaluation assessment (3rd revision); ASA, acetylsalicylic acid; BMI, body mass index; CCP, Cooperative Cardiovascular Project; CI, confidence inter-
val; FTE, full-time equivalents employed by the treating hospital; LAT/DNR, limitation of aggressive treatment/do-not-resuscitate; OR, odds ratio.

*Cls were adjusted to reflect robust standard errors.
" ORs are presented at the mean value of continuous variables.
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TABLE 5. Logistic Regression Predicting 30-day Mortality Related to Reperfusion for PAG/LTC and Community

Admissions

PAC/LTC Admissions Community Admissions
Explanatory Variables OR 95% CI* OR 95% CI*
Reperfusion via thrombolytics or PTCA 1.33 0.85-.10 1.24 1.13-1.35
Ideal eligibility for reperfusion 0.58 0.35-0.95 0.74 0.68-0.81
Female (vs. male) 0.92 0.66-1.29 1.05 0.97-1.14
Patient age, 5-year increments 0.97 0.85-1.10 1.03 0.99-1.06
Non-White ethnicity (vs. White) 111 0.59-2.10 1.10 0.95-1.28
Current smoker (vs. nonsmoker) 1.13 0.66-1.94 0.87 0.78-0.98
BMI' 1.01 0.98-1.04 1.00 0.99-1.01
LAT/DNR order 3.41 2.48-4.70 8.26 7.52-9.06
APACHE III score, 5-point increments’ 1.13 1.07-1.19 1.15 1.14-1.17
Charlson comorbidity index, 3-point increments’ 0.84 0.58-1.22 1.30 1.17-1.44
Patient received in transfer 1.08 0.27-4.43 1.49 0.85-2.60
Number of hospital residents, 5-FTE increments' 0.99 0.98-1.01 1.00 1.00-1.00
Hospital located in rural area 0.90 0.61-1.34 1.12 1.01-1.25
Number of cardiologists on staff, 5-FTE increments’ 0.97 0.90-1.05 1.00 0.98-1.01
C-statistic 0.71 0.78
Number of observations 856 26,720

NOTE: Source: CCP Baseline data. Sample inclusive from February 1994 to July 1995. Bold text indicates statistically significant ORs.
Abbreviations: APACHE 111, Acute Physiology, Age, Chronic Health Evaluation assessment (3rd revision); BMI, body mass index; CCP, Cooperative Cardiovascular Project; CI, confidence interval; FTE, full-time equivalents
employed by the treating hospital; LAT/DNR, limitation of aggressive treatment/do-not-resuscitate; OR, odds ratio; PAC/LTC, post-acute/long-term care; PTCA, percutaneous intervention.

*(Cls were adjusted to reflect robust standard errors.
"ORs are presented as the mean value of continuous variables.

1.0) for all eligible patients. For the eligible samples, we did
not find the anticipated relationship between reperfusion
and 30-day survival. The ORs and CIs for community admis-
sions were significantly greater than 1.0. However, we noted
lower ORs of mortality for the subgroups of ideally eligible
patients, with 95% CIs under 1.0 for both PAC/LTC and
community admissions, indicating better survival among
those who were ideally eligible for reperfusion treatment.
The unadjusted data indicated that PAC/LTC patients were
much more likely than their community counterparts to die
within 30 days of AMI (Table 1). The multiple logistic
regression results indicates PAC/LTC patients had similar
ORs for mortality compared to community patients when
aspirin was given to eligible patients and when reperfusion
was given to ideally eligible patients (Tables 4 and 5). Based
on the logistic regression results, we calculated that the
adjusted probability of 30-day mortality among eligible
PAC/LTC patients who received aspirin was 0.14 compared
to 0.32 for those who did not, which is a difference in prob-
ability of 0.18. For eligible community admissions, the
adjusted probability of mortality with aspirin was 0.09 with
aspirin treatment compared to 0.26 without. For reperfu-
sion, the adjusted probability of 30-day mortality for ideally
eligible PAC/LTC admissions falls from 0.27 to 0.15 if treat-
ment is given, representing a difference in probability of
0.12. Similarly, the adjusted probability difference for com-
munity admissions who were ideally eligible and received
reperfusion was approximately 0.08 (P = 0.16 without treat-
ment and P = 0.08 with treatment).
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Discussion

This investigation has important implications. The results
suggest systematic differences in care for PAC/LTC com-
pared to community-based patients hospitalized with AMI.
It is possible that short-term mortality was impacted by
guideline adherence differences according to admission
source. The analytic methods accounted for clinical eligibil-
ity, tested for residual confounding and used econometric
methods (SUR bivariate probit) to correct it where found,
and excluded patients who refused treatments. Therefore,
poor eligibility and treatment refusal are inadequate explan-
ations for the observed differences in treatment according
to admission source from a PAC/LTC facility.

Providers may not to follow AMI treatment guidelines
because the perceived risks for patients transferred from
PAC/LTC were too great or due to a limited clinical evidence
base. Even though PAC/LTC patients were not included in
clinical trials for AMI care, studies that carefully use obser-
vational data may help guide applicability of clinical recom-
mendations for acute care to subgroups of clinically com-
plex patients. This study offers observational evidence and
information to guide additional studies regarding of the
clinical benefit of treating a particularly vulnerable sub-
group of patients.

Other research has noted that adherence to clinical prac-
tice guidelines in PAC/LTC facilities is low.***” LTC practi-
tioners have been reluctant to apply clinical practice guide-
lines to residents with chronic illnesses because these
regimens often do not take into consideration individuals



with the multiple chronic diseases prevalent among PAC/
LTC patients® and the complexity of the PAC/LTC environ-
ment.*®3° Rather than dismiss the utility of clinical practice
guidelines in the PAC/LTC population, this study is one of
the first to demonstrate that use of acute care clinical prac-
tice guidelines, particularly aspirin, was associated with
improved acute care outcomes among PAC/LTC patients
transferred to acute care hospitals with AMI. Thus, guide-
lines for acute inpatient care may be more readily applied
to the PAC/LTC population than studies aimed at treating
chronic illnesses.”*®*° Our results indicate that reperfusion
might not be indicated for the preponderance of PAC/LTC
patients, but many would agree that treatments such as as-
pirin would be a low-burden intervention for most PAC/LTC
patients. This investigation supports considering AMI treat-
ment guidelines even for frail subpopulations such as those
transferred from PAC/LTC. Further, the findings suggest
there may be important information obtained by including
PAC/LTC patients in future clinical trials.

This study has several limitations. First, the data were
collected during 1995, and may not adequately reflect the
current state of the art for AMI treatment or other changes
in the organization, financing, and delivery of care for AMI.
Nevertheless, care guidelines for AMI have not changed in
ways that we anticipate altering the patterns of care exam-
ined in this study. For example, in the 2004 National Health-
care Disparities Report,*' receipt of aspirin among elderly
individuals ranged from 79.6% to 86%, which closely resem-
bles our results. Despite overall care improvements from
1990 to 2006, women, minorities, and patients ages 75 years
and older remain significantly less likely to receive revascu-
larization or discharge lipid-lowering therapy relative to
their counterparts indicating that differences in care persist
today.*? While the data used in these analyses existed before
recommendations included specific guidance regarding the
care of older adults, other researchers examined data col-
lected from January 1, 2005 to June 30, 2006 and demon-
strated that elderly individuals remained less likely to
receive indicated therapies.43 Further, this is the only data-
set we identified that included an adequate presence of
both PAC/LTC and community admission sources and suffi-
cient data to assess guideline adherence and other covari-
ates for our models. Second, The SUR bivariate probit mod-
els that account for correlation of error terms in models
predicting both admission source and treatment were
included to minimize issues related to residual confounding,
but may not completely eliminate all systematic variation
related to the underlying health status of community vs.
PAC/LTC residents. Third, limitation of aggressive treat-
ments was not recorded as to specific type of directives but
research has shown that orders to forego treatments other
than CPR are written for fewer than 8 % of nursing home
residents.**®> Furthermore, all of these patients were trans-
ferred to a hospital; these transfers almost certainly
occurred with an expectation that acute treatment would be
offered. Fourth, we were unable to distinguish PAC vs. LTC

based on admission source categories provided in the origi-
nal data source. Finally, PTCA and thrombolysis were con-
sidered as a single variable because separating the 2 proce-
dures would result in inadequate sample size to detect
statistical differences between the 2 groups.

Conclusions

Patients admitted from PAC/LTC settings were less likely to
receive early guideline-recommended treatment for AMI
compared to community-dwelling patients. Our study finds
evidence that following the aspirin guideline may improve
survival for most patients, but that reperfusion improved
survival only for a clinically-select subgroup of patients. As
such, a possible recommendation for further clinical study
is that low-burden treatments such as aspirin should be
offered to most patients with AMI, including those from
PAC/LTC. Higher-burden treatments with have greater asso-
ciated risks, such as reperfusion, also require more study to
inform situations applicable to PAC/LTC patients. Clinical
trials data would be indicated to strengthen evidence
regarding which AMI treatment guidelines should be fol-
lowed in frail populations from PAC/LTC settings; we identi-
fied no randomized trials that specifically demonstrate effi-
cacy of AMI guidelines for this subgroup of vulnerable
patients.
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