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Abstract

Objectives—The objectives of this community-wide observational study were to describe nearly 

two decade long (1986–2003) trends in the use of lipid lowering therapy in patients hospitalized 

with acute myocardial infarction (AMI) and clinical and demographic factors associated with 

underutilization of this treatment regimen.

Methods—A total of 9,429 greater Worcester (MA) residents hospitalized with confirmed AMI 

at all metropolitan Worcester medical centers in 10 annual periods between 1986 and 2003 
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comprised the study population. Hospital medical records were reviewed to ascertain the 

prescribing of lipid lowering agents during hospitalization for AMI.

Results—The mean age of the study sample was 70 years, 58% were men, and the average total 

and LDL serum cholesterol levels were 203 and 114 mg/dL, respectively. There was a marked 

increase in the use of lipid lowering therapy in greater Worcester residents hospitalized with AMI 

between 1986 (<1%) and 2003 (76%). Increasing use of lipid lowering medication was observed 

both with regards to the maintenance of this therapy in patients who were already on this treatment 

regimen and in the new initiation of lipid lowering medication in patients who had not been 

previously treated with this therapy. Several patient demographic and clinical factors, including 

advanced age and an initial AMI, were associated with the failure to be prescribed lipid lowering 

therapy during hospitalization for AMI.

Conclusions—The results of this study suggest encouraging increases over time in the use of 

lipid lowering therapy in patients hospitalized with AMI. Despite these encouraging trends, 

several high-risk patient groups remain suboptimally treated.
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INTRODUCTION

Hyperlipidemia is recognized as a major modifiable risk factor for the development and 

progression of coronary heart disease (CHD). Considerable evidence also suggests that 

lipid-lowering therapy reduces the risk of recurrent coronary events and improves survival 

in patients with acute myocardial infarction (AMI) (1–4).

Despite the availability of effective lipid lowering treatment regimens, several studies have 

documented low treatment rates of elevated serum cholesterol levels in patients with 

established coronary artery disease (5,6). The National Cholesterol Education Program 

(NCEP) Adult Treatment Panel III (ATP III) guidelines call for the earlier and more 

aggressive lowering of LDL cholesterol levels in patients with confirmed CHD (7). These 

guidelines also suggest that serum lipids should be measured at an early time during 

hospitalization for an acute coronary syndrome in order that patient’s serum lipid profile can 

be adequately characterized and appropriate treatment prescribed.

The Worcester Heart Attack Study is an ongoing observational study of greater Worcester 

(MA) residents hospitalized with confirmed AMI at all metropolitan Worcester medical 

centers (8–10). This population-based investigation offers a unique opportunity to examine 

recent, and more than decade long (1986 to 2003), trends in the use of lipid lowering therapy 

in metropolitan Worcester residents hospitalized with AMI. An additional objective of the 

present study was to characterize the demographic and clinical profile of patients in whom 

lipid lowering therapy was underutilized.
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METHODS

Residents of the Worcester metropolitan area hospitalized with a primary or secondary 

discharge diagnosis of AMI (International Classification of Disease [ICD-9] code 410) from 

all Worcester Standard Metropolitan Statistical Area (SMSA) hospitals during 1986, 1988, 

1990, 1991, 1993, 1995, 1997, 1999, 2001, and 2003 comprised the study population of this 

report (8–10). The present study is part of an ongoing investigation that is examining 

changing trends in the incidence, hospital, and long-term case-fatality rates in residents of 

the Worcester SMSA hospitalized with independently confirmed AMI (8–10). While 

additional earlier study years were included in this investigation, we restricted our study 

sample to patients hospitalized with AMI from 1986 to the most recent year of data 

collection in 2003. This period was selected for purposes of examining relatively 

contemporary, and more than decade long, trends in lipid lowering medication patterns. This 

period was also selected for purposes of capturing the introduction of lipid lowering therapy, 

particularly statins, to clinical practice beginning in the mid-1980’s. The 10 study periods 

were originally selected due to the availability of grant funding and for purposes of 

examining changes over time in our principal study endpoints on an approximate alternate 

yearly basis. All hospitals (n=11) in the Worcester SMSA (2000 census population = 

478,000) participated in this study.

The medical records of greater Worcester residents with a discharge diagnosis of AMI from 

these Central Massachusetts hospitals were individually reviewed and validated according to 

pre-established diagnostic criteria that have been previously described (8–10). In brief, these 

criteria included a clinical history of prolonged chest pain not relieved by rest or use of 

nitrates, increases in serum CPK-MB levels in excess of the upper limit of normal as 

specified by the laboratory at each greater Worcester hospital, and serial 

electrocardiographic tracings during hospitalization showing changes in the ST segment 

and/or Q waves typical of AMI. At least 2 of these 3 criteria needed to be satisfied for study 

inclusion. Elevation of troponin findings was not a criterion for the diagnosis of AMI in the 

cohorts included in this analysis. Geographically eligible (resident of Worcester 

metropolitan area) patients included in our study sample were identified based on the review 

of computerized hospital discharge printouts and male and female patients were included 

irrespective of their hospital survival status, age, or presence of other comorbidities. All 

autopsy-proven cases of AMI were included irrespective of the other criteria. Patients with 

perioperative-associated AMI were not included. For the different periods under study, the 

development of clinical complications associated with AMI, including heart failure and 

atrial fibrillation, was assessed on the basis of information available from clinical charts (8–

10).

Data collection

The hospital records of patients with independently validated AMI were abstracted for 

demographic, medical history, and clinical data by our trained team of nurse and physician 

data abstractors. This included information about patient’s age, sex, prior comorbidities 

(e.g., angina, diabetes, heart failure, hypertension, stroke), occurrence of clinical 

complications during hospitalization, and AMI order (initial vs prior) and type (Q wave or 
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non-Q wave). Information about the use of cardiac medications, including lipid lowering 

therapy, during the acute hospitalization was ascertained through the review of hospital 

medical records and physician’s and nurse’s progress notes by our trained nurse and 

physician abstractors (11,12). Lipid lowering therapy was defined as the prescribing of 

statins or other lipid lowering agents (e.g., cholestyramine, ezetimibe, niacin) during the 

index hospitalization based on the review of data contained in hospital charts. For purposes 

of this study, we defined “medication maintainers” as patients that were on lipid lowering 

medication prior to their hospitalization for AMI and who continued to be prescribed this 

medication during hospitalization. On the other hand, we characterized as “new medication 

initiators” patients in whom lipid lowering medication was initiated during hospitalization 

for AMI who were not previously on this therapy based on the review of information 

contained in hospital medical records.

Data analysis

Differences in the distribution of demographic, medical history, and clinical characteristics 

between patients prescribed and not prescribed lipid lowering therapy were examined by 

using chi-square tests of statistical significance for discrete variables and t tests for 

continuous variables. Changes over time in the proportion of patients treated with lipid 

lowering therapy were examined through the use of chi square tests for trends. Since 

multiple comparisons of the data were carried out, we considered a p value of <.01 to be 

statistically significant. A logistic multiple regression approach was used to examine 

demographic (e.g., age, sex), medical history (e.g., prior angina, hypertension, heart failure, 

stroke, or diabetes), and clinical factors (e.g., AMI order, type, hospital clinical 

complications, hospital procedures) associated with the failure to be prescribed lowering 

therapy during hospitalization for AMI. These variables were included either because they 

have been shown to be associated with the development of, or prognosis after, AMI in prior 

studies or because they differed between our two principal comparison groups of those who 

were and were not prescribed lipid lowering therapy during their acute hospitalization. 

Multivariable adjusted odds ratios and accompanying 95% confidence intervals were 

calculated in a standard manner.

RESULTS

The study sample consisted of 9,429 greater Worcester residents hospitalized with 

independently validated AMI during the period under study (1986 – 2003). The average age 

of the study sample was 70 years, 58% were men, the average total serum cholesterol level 

was 203 mg/dL, and the average LDL cholesterol level was 114 mg/dL. The initial 

(measured during the first 24 hours of hospitalization) average total serum cholesterol level 

in the study population declined over time from 228 mg/dL in 1986 to 179 mg/dL in 2003; 

initial LDL levels also declined over time from 123 mg/dL in 1995, when information about 

this lipoprotein fraction was first abstracted from laboratory reports, to 110 mg/dL in 2003.

Virtually no patients (<1%) who were hospitalized with AMI in 1986 were on lipid lowering 

medication prior to their AMI nor was it prescribed for them during their hospitalization; on 

the other hand, 76% of patients hospitalized with AMI in 2003 were classified as medication 
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maintainers. In 1986, less than 1% of study patients were considered as new medication 

initiators and this proportion increased to 38% in 2003.

Trends in lipid lowering medication use

Marked increases in the use of lipid lowering medication during hospitalization for AMI 

were observed over time (Figure 1). The use of lipid lowering medication remained 

relatively stable, and infrequently prescribed during the acute hospitalization, over the initial 

decade of this study. Use of lipid lowering medication increased markedly, however, 

between 1995 (10%) and 1997 (22%), after which time there was a consistent increase in the 

proportion of patients treated with lipid lowering therapy. In 2003, approximately 3 out of 

every 4 patients with AMI were treated with lipid lowering therapy.

The initiation of lipid lowering therapy during hospitalization for AMI in patients who were 

not previously on this medication paralleled previously observed trends. In 1986, less than 

1% of patients who had not been previously treated with lipid lowering medication were 

newly prescribed this therapy; approximately 2 out of every 5 patients in 2003 who were not 

previously on lipid lowering therapy were started on this treatment regimen during their 

acute hospitalization (Figure 1).

Characteristics of patients not receiving lipid lowering therapy

Overall, in our crude, unadjusted findings, older patients and women were significantly less 

likely to be treated with lipid lowering therapy in comparison with younger patients and men 

(Table 1). Patients with fewer previously diagnosed comorbid conditions were significantly 

less likely to be treated with lipid lowering medication in comparison with patients that had 

3 or more prior comorbidities. Patients that presented with an initial or Q-wave AMI were 

less likely to be treated with lipid lowering therapy than patients with a previous or non-Q 

wave AMI. Patients with higher total serum cholesterol levels were less likely to be 

prescribed lipid lowering therapy during hospitalization whereas patients with higher LDL 

levels were more likely to be prescribed this class of agents. Patients who developed 

important clinical complications were significantly less likely to be treated with lipid 

lowering medications than patients who did not develop these complications. Patients who 

received fewer effective cardiac medications during hospitalization, and those who did not 

undergo cardiac catheterization, coronary artery bypass graft surgery, and/or a percutaneous 

coronary intervention, were significantly less likely to be prescribed lipid lowering treatment 

than patients who were less aggressively managed.

Relatively similar demographic and clinical factors were associated with the failure to have 

lipid lowering therapy initiated in individuals who had not been previously on lipid lowering 

medication. When we restricted our study sample to patients hospitalized with AMI during 

our 2 most recent study years of 2001 and 2003 in order to provide a contemporary 

perspective into the profile of patients who were not treated with lipid lowering therapy, 

relatively similar factors were associated with the failure to be prescribed lipid lowering 

medication (Table 1). In contrast to the overall results, patients with more comorbidities, a 

non-Q-wave AMI, and lower cholesterol levels were less likely to receive lipid lowering 

medication than their respective counterparts.
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Across all study years, and after adjustment for a variety of demographic, medical history, 

and clinical factors potentially associated with the failure to be prescribed lipid lowering 

therapy (including study year and survival status during the first 48 hours of hospitalization), 

increasing age (≥65 years), presence of fewer prior comorbidities, and presentation with an 

initial AMI were associated with a significantly decreased likelihood of being prescribed 

lipid lowering therapy (Table 2). An increased likelihood of not being prescribed lipid 

lowering medication was observed in patients who developed heart failure, atrial fibrillation, 

or cardiogenic shock during hospitalization. Patients that were not treated with effective 

cardiac medications, as well as those who did not undergo a coronary revascularization 

procedure, were less likely to be maintained on lipid lowering medication than respective 

comparison groups. Virtually identical factors were associated with the failure to be 

prescribed lipid lowering agents in patients who were not on these therapies previously as 

well as in patients hospitalized with AMI during our 2 most recent study years (Table 2).

Measurement of Serum Cholesterol Levels During Hospitalization for AMI

During our initial study years of 1986 and 1988, 63% of patients had their total serum 

cholesterol measured on admission to greater Worcester hospitals for AMI; total cholesterol 

levels were measured in 53% of patients hospitalized with AMI in 1993/1995 and in 49% of 

patients hospitalized with AMI during 2001 and 2003.

Characteristics of Patients with Serum Lipid Measurements

Older patients, women, patients with 3 or more comorbid conditions, and those having a 

prior, non-Q wave AMI were less likely to have their serum lipid levels determined than 

respective comparison groups (Table 3). Patients who developed heart failure or cardiogenic 

shock during the acute hospitalization, and those who were less frequently prescribed 

cardiac medications were less likely to have had an initial lipid profile measured during the 

first 24 hours of hospitalization. We also examined the contemporary profile of patients not 

having a serum lipid profile measured, restricting our analysis to patients hospitalized in our 

2 most recent study years of 2001 and 2003 (Table 3). Consistent with the findings in our 

total study sample, relatively similar demographic and clinical factors were associated with 

the failure to have their serum lipids characterized.

After adjustment for a variety of demographic and clinical factors, we found a decreased 

likelihood of having a lipid profile measured in young patients, women, those with 3 or 

more comorbid conditions, and in those who had a prior, or Q wave AMI. A decreased 

likelihood of not having a lipid profile measured was observed in patients that developed 

clinical complications during hospitalization for AMI, who were treated with fewer effective 

cardiac medications, and in those who did not undergo coronary revascularization during 

hospitalization for AMI (data not shown).

DISCUSSION

The results of this large community-wide observational study suggest marked increases over 

time in the use of lipid lowering medication in patients hospitalized with AMI, particularly 

during the most recent decade under study. In addition, we identified a variety of 
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demographic and clinical characteristics associated with the failure to be prescribed lipid 

lowering therapy in this high risk patient population.

Trends in the Use of Lipid Lowering Medication

Data from the large multi-hospital National Registry of Myocardial Infarction (NRMI 3) 

suggest that the use of lipid-lowering therapy increased between 1998 (29%) and 1999 

(36%) in patients hospitalized with AMI (13). Other investigators have examined changing 

trends in the use of evidence-based therapies for AMI (e.g., beta blockers, aspirin, ACE 

inhibitors) from the late 1970’s until late 1990’s at the community level and/or in disease 

registries (14,15). However, the use of lipid lowering medication has either not been 

specifically examined in these studies or reported on (14) or the study of its use has been 

limited to overall utilization during a given time period (e.g., Medicare beneficiaries 

discharged with AMI between 1998 and 2001) (15). Some community-based coronary 

disease registries or surveillance programs (e.g., ARIC, Minnesota Heart Survey) have 

examined changes in serum cholesterol levels over time, but have not reported changing 

trends in the use of lipid lowering therapy in patients hospitalized with AMI (16,17). The 

Minnesota Heart Survey has provided information on 20 year (1980–1982 to 2000–2002) 

trends in population-wide serum cholesterol levels showing declining average total 

cholesterol concentrations in middle-aged and older (45 to 74 years) men and women 

residing in the Twin Cities metropolitan area. During this 20-year study period, increases in 

the use of lipid lowering medication were observed in all Twin Cities residents (17).

In the present study, we observed increases in both the maintenance of prior lipid lowering 

therapy as well as in the initiation of new lipid lowering treatment regimens in patients 

hospitalized with AMI. We also observed declining total serum cholesterol levels in patients 

who presented to greater Worcester hospitals over time, findings which may be attributed to 

the greater use of lipid lowering medication in patients at increased risk for coronary 

disease. Our data are consistent with the population level changes found in the Minnesota 

Heart Survey in which declining total serum cholesterol levels were associated with 

increasing use of lipid lowering medication (17). Nationally, recent findings from the 

NHANES survey indicate significant declines in total serum cholesterol and LDL levels in 

surveys carried out between 1990 to 1994 and 1999 and 2002, findings which were 

attributed to an expanded use of lipid lowering medication in the U.S. population (18).

Measurement of Serum Cholesterol Levels

Using data from the Framingham Heart Study, investigators from the Worcester Heart 

Attack Study had previously observed no significant differences in the total cholesterol 

values measured between the 2 years prior to the development of an AMI, within 24 hours 

of hospitalization for AMI, and within 2 years after hospital discharge (19). These data 

suggested that total serum cholesterol levels obtained during the first 24 hours of 

hospitalization for AMI accurately reflect usual levels and should remove a perceived 

barrier to the hospital initiation of lipid lowering therapy. Many physicians may have been 

previously reluctant to characterize patient’s lipid profile at this time under the impression 

that misleading results may have been obtained (20).
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Surprisingly, our findings suggest that a greater proportion of patients had their total serum 

cholesterol levels measured during hospitalization for AMI in the mid to late 1980’s than in 

2003. It is possible that greater Worcester physicians may be postponing the measurement of 

serum cholesterol to the outpatient setting and the patient’s first outpatient visit with their 

cardiologist after being discharged from the hospital after AMI. At this time, patient’s 

medication regimens are typically reassessed and new therapies possibly introduced or 

dosage regimens to existing therapies modified.

Factors Associated with the Failure to be Prescribed Lipid Lowering Medication

Many American adults have undiagnosed dyslipidemia. Among patients with diagnosed 

hyperlipidemia, many are often treated suboptimally or are prescribed medication 

inconsistent with their risk of CHD (13,21). Despite the widespread dissemination of 

national treatment guidelines for the treatment of hyperlipidemia, and publicized results of 

major clinical trials demonstrating the value of lipid lowering medication in the primary and 

secondary prevention of CHD, we identified several patient demographic and clinical 

characteristics associated with the failure to receive lipid lowering medication during 

hospitalization for AMI. The elderly and patients with an initial AMI were least likely to 

receive these agents than respective comparison groups.

Numerous studies have shown that elderly patients are less aggressively treated with 

effective cardiac therapies than younger patients (22). The results of our study clearly 

demonstrate that advancing age was inversely associated with the receipt of lipid lowering 

medications during hospitalization for AMI.

Findings from the Framingham Heart Study suggest that the lifetime risk of CHD increases 

sharply with higher total cholesterol levels for men and women at all ages (23). There 

appears to be ample evidence supporting the use of lipid lowering medication for secondary 

prevention in elderly patients with established CHD (24). In the CARE trial, the benefits of 

cholesterol lowering in patients 60 years and older were similar to that noted in younger 

patients (25). Similarly, the percentage reduction in the risk of subsequent cardiac events 

after treatment in the HEART Protection Study was essentially the same in middle-aged and 

elderly patients (26).

We found that lipid lowering medications were used less often in patients with, as compared 

to those without, a history of diabetes. This is of concern since the results of several trials 

have shown benefits associated with the use of lipid lowering medications in these high risk 

patients with acute coronary disease (26,27). Several previous studies have demonstrated 

that patients with various comorbidities, including angina, heart failure or stroke, are less 

likely to receive lipid lowering medications, singly or in combination with other cardiac 

therapies, after MI (11,28). Similar associations were observed in the present investigation. 

These findings are of concern since patients with these serious comorbidities remain at 

increased risk for recurrent coronary events in whom lipid lowering therapy might be 

beneficial.

In our study, increasing total and LDL serum cholesterol levels were associated with an 

increased likelihood of receiving lipid lowering medication; this was particularly noted in 
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patients with the highest total and LDL cholesterol levels during our 2 most recent study 

years. These findings are consistent with the results of 2 prior community-based 

investigations in the U.S. and Canada that were carried out between the mid-1980’s and 

mid-1990’s and 1999–2001, respectively (29,30). The data from these studies suggest an 

evolving, more aggressive, approach towards the management of hyperlipidemia during 

hospitalization for AMI among community-based physicians.

Study Strengths and Limitations

The strengths of our study include the large and well characterized sample of patients with 

confirmed AMI and the inclusion of residents from a representative New England 

metropolitan area who were treated by a variety of physicians. The use of multivariable 

analytic techniques to examine the association between several demographic and clinical 

characteristics with the receipt of lipid lowering medication strengthens the interpretation of 

any associations observed. The inclusion of male and female patients of all ages hospitalized 

with AMI at all area hospitals minimizes the potential for selection bias which may occur in 

studying more select patient populations.

Our study has several limitations, however. The data concerning in-hospital evaluation and 

management were collected by retrospective chart review and the findings are dependent on 

the accuracy of the information contained in medical records. We were not able to collect 

additional information about the characteristics of the physicians involved in the 

management of patients with AMI. We have, however, previously examined the attitudes 

and practices toward the management of hyperlipidemia in patients hospitalized with MI 

among greater Worcester physicians and have also examined trends in the medical treatment 

of patients with AMI by these practitioners (11,31). Findings from these studies have 

suggested that the practice patterns of greater Worcester physicians reflect those of 

physicians in the nation as a whole, enhancing the potential generalizability of the present 

findings. Finally, the prescribing of lipid lowering medication does not necessarily imply 

that the patient was treated with the most appropriate agent or dosage or that the patient had 

achieved desirable serum LDL or total cholesterol levels.

Conclusions

The results of our study suggest that the use of lipid lowering medication in a community 

sample of patients hospitalized with AMI has increased over time. These trends likely reflect 

the growing scientific literature that has demonstrated the effectiveness of lipid lowering 

drugs over the past several decades. However, in specific at-risk populations, such as 

women, the elderly, and patients with previous comorbidities, lipid lowering medication 

remains underutilized. Reasons for the underuse of this effective treatment strategy in 

specific high risk groups need to be explored. Use of educational interventions, as well as 

computerized reminder systems, need to be developed and increasingly applied to enhance 

the use of lipid lowering medication in those at greatest need for this effective treatment 

modality.
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Figure 1. 
Use of lipid lowering medication in patients hospitalized with acute myocardial infarction
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Table 1

Differences in the Receipt of Lipid Lowering Therapy in Patients With Acute Myocardial Infarction (AMI) 

According to Selected Characteristics

Total Study Sample Patients Hospitalized in 2001/2003

Proportion Prescribed Lipid Lowering 
Therapy

Proportion Prescribed Lipid Lowering 
Therapy

% P value° % P value°

Age (yrs)

 <55 36.0 83.2

 55–64 32.0 79.2

 65–74 26.3 <0.001 72.4 <0.001

 ≥75 21.4 52.4

Sex

Men 28.6 <.001 70.8 <0.001

Women 24.4 59.8

Comorbid conditions*

 None 23.4 71.6

 One 24.3 69.3

 Two 25.8 <0.001 62.4 <0.05

 Three or more 32.8 64.0

AMI characteristics

 Initial 25.4 <0.001 64.5 <0.05

 Prior 29.4 68.6

 Q-wave 20.8 <0.001 73.6 <0.001

 Non-Q-wave 30.1 64.0

Total serum cholesterol level (mg/dL)

 <200 32.7 75.4

 200–239 24.6 <0.001 83.3 <0.001

 ≥240 23.9 93.2

LDL cholesterol level (mg/dl)

 <100 56.8 69.1

 100–129 67.5 <0.001 82.7 <0.001

 ≥130 75.6 86.8

Clinical complications

 Heart failure <0.001 <0.001

  + 22.1 59.4

  − 29.7 70.2

 Cardiogenic shock <0.001 <0.001

  + 15.8 49.6

  − 27.6 66.8

 Atrial fibrillation <0.005 <0.001

  + 23.9 55.7
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Total Study Sample Patients Hospitalized in 2001/2003

Proportion Prescribed Lipid Lowering 
Therapy

Proportion Prescribed Lipid Lowering 
Therapy

% P value° % P value°

  − 27.4 68.8

Effective Cardiac Therapy

 Any 1** 8.2 33.5

 Any 2 24.8 <0.001 60.4 <0.001

 Any 3 43.7 75.7

 Any 4 40.1 88.1

Hospital procedures

 Cardiac catheterization <0.001 <0.001

  + 44.2 81.2

  − 16.6 48.8

 Coronary artery bypass graft <0.001 <0.05

  + 45.1 76.1

  − 25.9 65.2

 Percutaneous coronary intervention <0.001 <0.001

  + 59.9 85.3

  − 20.0 55.3

*
Presence of either angina, heart failure, diabetes mellitus, hypertension, stroke, or peripheral vascular disease.

**
Prescribing of any cardiac medication = aspirin, ACE inhibitors, beta blocker, or thrombolytics

°
Differences in the proportion of patients in each subgroup who were prescribed lipid lowering therapy.
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Table 2

Factors Associated with Failure to be Prescribed Lipid Lowering Medication in Patients with Acute 

Myocardial Infarction (AMI)

Clinical Characteristics*

Total Study Sample Patients Hospitalized in 2001/2003

Adjusted Odds Ratio 95% CI Adjusted Odds Ratio 95% CI

Age (yrs)

 55–64 1.16 0.95,1.41 1.14 0.76,1.72

 65–74 1.38 1.14,1.68 1.30 0.88,1.92

 75–84 2.50 2.04,3.06 2.00 1.37,2.91

 ≥85 3.76 2.93,4.83 2.88 1.91,4.35

Women 1.02 0.90,1.15 1.13 0.93,1.39

Medical history

 Comorbid conditions

  0–1 1.31 1.10,1.55 0.97 0.74,1.27

  2 1.18 1.00,1.39 1.15 0.89,1.49

AMI Characteristics

 Initial 1.51 1.30,1.74 1.76 1.40,2.23

 Non-Q wave 1.02 0.89,1.18 -- -- --

Clinical complication

  Heart Failure (+) 1.35 1.18,1.54 1.11 0.90,1.38

  Cardiogenic shock (+) 1.78 1.33,2.38 2.45 1.57,3.81

Clinical Characteristics Adjusted Odds Ratio 95% CI Adjusted Odds Ratio 95% CI

Atrial fibrillation (+) 1.22 1.03,1.44 1.41 1.12,1.78

No effective cardiac medications** 4.98 2.87,8.65 10.33 4.23,25.18

No revascularization procedures° 2.11 1.86,2.41 3.19 2.56,3.97

*
Respective referent groups = age <55 years, men, presence of 3 or more comorbid conditions, history of AMI, Q wave AMI, absence of selected 

clinical complications, hospital receipt of effective cardiac medications or coronary revascularization procedures.

**
Aspirin, beta blockers, ACE inhibitors, or thrombolytics

°
Revascularization procedures = cardiac catheterization, coronary artery bypass graft surgery, and percutaneous coronary intervention.
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Table 3

Differences in the Characteristics of Patients with a Total Serum Cholesterol Profile Assessed

Total Study Sample Patients Hospitalized in 2001/2003

Proportion With a Lipid Profile 
Measured % P value°

Proportion With a Lipid Profile 
Measured % P value

Age (yrs)

 <55 69.0 72.9

 55–64 61.7 61.0

 65–74 55.5 <0.001 51.0 <0.001

 ≥75 46.7 38.5

Sex

Men 58.6 <.001 56.2 <0.001

Women 50.4 41.5

Medical history

Comorbid conditions*

 None 66.4 71.6

 1 59.5 57.9

 2 53.6 <0.001 47.8 <0.001

 ≥3 44.0 36.4

AMI characteristics

 Initial 58.3 <0.001 55.6 <0.001

 Prior 49.1 38.9

 Q-wave 61.2 <0.001 62.3 <0.001

 Non-Q-wave 51.7 46.5

Clinical complications

 Heart failure <0.001 <0.001

  + 51.1 40.3

  − 57.6 55.9

 Cardiogenic shock <0.001 <0.05

  + 48.3 39.0

  − 55.6 50.3

 Atrial fibrillation 0.07 <0.001

  + 53.1 41.4

  − 55.5 52.1

Therapy**

 None 55.7 15.8

 Any 1 53.4 21.8

 Any 2 54.6 <0.001 46.7 <0.001

 Any 3 55.9 56.0

 All 4 58.4 72.5

Procedures

 Cardiac catheterization <0.001 <0.001
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Total Study Sample Patients Hospitalized in 2001/2003

Proportion With a Lipid Profile 
Measured % P value°

Proportion With a Lipid Profile 
Measured % P value

  + 59.4 61.6

  − 52.6 36.4

 Coronary artery bypass graft 0.60 0.27

  + 56.3 53.9

  − 55.1 49.4

 Percutaneous coronary intervention <0.001 <0.001

  + 61.2 65.0

  − 53.9 41.4

*
Presence of either angina, heart failure, diabetes mellitus, hypertension, stroke, or peripheral vascular disease

**
Prescribing of any cardiac medication = aspirin, ACE inhibitors, beta blockers, or thrombolytics

°
Differences in the proportion of patients in each subgroup who had their serum lipids measured.
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