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Abstract

OBJECTIVE: To anayze whether elderly patients who are black or from poor neighborhoods receive
worse hospital care than other patients, taking account of hospital effects and using validated measures of
quality of care.

DESIGN: We compare quality of care provided to insured, hospitalized Medicare patients who are black
or live in poor neighborhoods as compared with others, using simple and multivariable comparisons of
clinically detailed measures of sickness at admission, quality, and outcomes.

SETTING: Two hundred ninety-seven acute care hospitalsin 30 areas within five states.

Patients or Other Participants. The sample includes a nationally representative sample of 9932 patients 65
years of age or older who lived at home prior to hospitalization for congestive heart failure, acute
myocardial infarction, pneumonia, or stroke.

INTERVENTIONS: Thiswas an observational study.
Main Outcome Measures. Processes of care, length of stay, instability at discharge, discharge destination,
and mortality.

RESULTS: Within rural, urban nonteaching, and urban teaching hospitals, patients who are black or from
poor neighborhoods have worse processes of care and greater instability at discharge than other patients
(P<.05). However, thisworse quality is offset by patients who are black or from poor neighborhoods being
1.8 times more likely to receive care in urban teaching hospitals that have been shown to provide better
quality of care (P<.001). Because these patients receive more of their care in better-quality hospitals, there
are no overall differencesin quality by race and poverty status. Death rates did not vary by race or poverty
status.

CONCLUSIONS: Quality of hospital care for insured Medicare patients is influenced both by the

patient's race and financial characteristics and by the hospital type in which the patient receives care.
(JAMA. 1994;271:1169-1174)

Previous studies have compared groups of patients who are potentially disadvantaged either socially or
economically with other patients and found differencesin accessto care[1,2,3,4,5,6,7], use of services



[6,8,9,10,11,12,13,14], and outcomes[7,10,15,16,17]. However, this body of work has not simultaneously
examined at aclinical level multiple measures of quality, nor have the results been generalizable to
different types of hospitals across the United States.

We undertook the present study to examine the quality of care provided to insured, hospitalized Medicare
patients who are black or poor as compared with those who are neither black nor poor. In particular, we
investigated by race and poverty status the following questions: In what kinds of hospitals do patients
receive care? How sick are patients when they arrive at the hospital? How does the care provided by
physicians and nurses relate to the care patients need? What is the stability of patients at the time of
hospital discharge? What are the outcomes for patients once we have taken account of the illness they
bring to the hospital ?

METHODS

Sample and Data Collection

The data are from our previously reported evaluation of the quality of hospital care for a nationally
representative sample of Medicare patientsin 1981, 1982, 1985, and 1986 [18,19,20,21,22,23,24,25,26].
The sample includes 9932 patients 65 years of age or older who lived at home prior to an acute care
hospitalization with either congestive heart failure, acute myocardial infarction, pneumonia, or
cerebrovascular accident in one of 297 hospitals located in 30 areas within five states [19]. The sample was
designed to be representative of Medicare patients hospitalized with the above diseases with respect to
hospital size, location in arural or urban area, teaching intensity, ownership, and percentage of Medicare
admissions. In order to report differencesin quality of care for potentially disadvantaged populations,
hospitals caring for more Medicaid patients than 90% of the other hospitals within the state, and hospitals
labeled by state professional review organizations as "classic city-county hospitals' were oversampled. We
computed weights necessary to reweight raw findings back to the population of al Medicare patients with
our diseases and did sensitivity analyses to test whether reweighting affected our results. Because weighted
and unweighted results differed little, we report unweighted findings here.

Defining the Study Population

Medical record review provided the patient level datafor race and the ZIP code of the patient's
preadmission residence. Poverty of the patient's neighborhood was assessed using the patient's ZIP code
and 1980 census data. We sorted all ZIP codes by the percentage of families having an income below 75%
of the federal poverty level and defined patients living in the bottom 10% of that list as the patients from
the poorest neighborhoods. Within the ZIP codes of these patients, between 19% and 45% of the families
incomes were below 75% of the federal poverty level.

We compared patients who are black (11% of the sample) or living in the poorest neighborhoods (10%)
with "other" patients who are neither black nor from the poorest neighborhoods. Sixteen percent of the
sample had either of these characteristics and 5% had both.

Results for patients who are black and for those who live in the poorest ZIP codes were similar in virtually
every analysis, so we combined these groups to increase the sample size for this study population as
compared with the "other" group. Results for patients who are both black and from the poorest ZIP codes
were consistent with the results for patients who are either black or poor.

We present quality-of-care data for patients who are black or from poor neighborhoods as compared with
other patients across al 297 hospitals and in each of three hospital types: 44 rural hospitals (15%), 147
urban nonteaching hospitals (49%), and 106 urban teaching hospitals (36%). In this analysis, arural
hospital isone located in a county that is either not adjacent to a metropolitan county or, if adjacent, lacks
an urban center of 20 000 or more population [27]. Teaching hospitals are defined as those with any



internship or residency training. Data on hospital characteristics were derived from the 1984 American
Hospital Association file [26].

Collecting Data to Assess Quality of Care

The database includes both clinical and administrative data. Nurses and medical records personnel
averaged 90 minutes per record to review the patient's medical record in order to collect the data necessary
to evaluate demographics, sickness at admission, process of care, use of services, status at discharge, and
discharge destination. The kappa interrater reliability scores were 0.86 for itemsin records known by the
data collectors to represent reliability cases and 0.78 for items in the records not so identified [19].

Patient, Hospital, and Community Characteristics

We include in our study those variables shown by either the literature or our prior analyses to be important
predictors of quality of care and/or to differ for patients who are black or poor as compared with others
[28,29]. These patient characteristics were disease, an indicator of advanced age (ie, 85 years or older),
gender, an indicator of Medicaid insurance, and an indicator of missing data. The hospital characteristics
included indicators signifying a high percentage of Medicaid patients, being a city or county hospital,
hospital size categories based on number of beds, for-profit or government ownership, and percentage of
admissions to Medicaid patients. We also included indicators of state and study year.

Patients who are black or poor differed significantly from othersin all of these characteristics except
sickness at admission and study year. All of these variables with unequal distribution by race or poverty
were included in our models so that they could be adjusted for in our assessment of quality of care for
patients who are black or poor.

As noted earlier, we found the categorization of hospital type into rural, urban nonteaching, and urban
teaching to be helpful in understanding quality-of-care differences between black or poor and other
patients. To emphasize this point, we present some of our results by these categories. When looking at
patients across all three hospital categories, we present results both adjusted and unadjusted for hospital
characteristics.

Sickness at Admission

We used clinical expertise to develop a disease-specific list of approximately 100 acute and chronic,
morbid and comorbid conditions that might predict death within 30 and 180 days of admission [20]. Wefit
alogistic regression model for each disease on two thirds of the sample and validated it on the other one
third. In fitting the model, we used clinical and statistical judgment to decide which of the variables to keep
as part of the sickness-at-admission scale. The resulting disease-specific scales consist of weighted sums of
18 to 24 items. The scales predict the probability of death within 30 and 180 days of admission based on
the burden of illness the patient brings to the hospital. The variance in death explained by these models
averages 23% for the four diseases combined: congestive heart failure (12%), acute myocardial infarction
(22%), pneumonia (26%), and cerebrovascular accident (30%). Neither race nor data about the patient's
financial status are included as a variable in the sickness-at-admission scales.

Measuring Quality of Care

Processes of Care.--We used branching clinical logic to measure most components of in-hospital care that
were needed given each patient's level of sickness[21]. Our process scale includes measures of physician
and nurse cognitive processes, ie, how well clinicians perform as gatherers of data; technical diagnostic
and therapeutic processes, ie, the extent to which patients who need a diagnostic or therapeutic intervention
actually receive the intervention; and monitoring processes, ie, the extent to which intensive care units and
telemetry were used by patients who appeared sick enough to need these. The process measures include
evaluation of both cognitive and technical aspects of care.



We report the overall process scale with amean of zero and SD of 1. A value of +1 means the patient's
carewas 1 SD better than it was for the average patient. Using logistic regression, we have shown that
after adjusting for sickness at admission for the four diseases combined, worse process predicts greater 30-
day postadmission mortality (P<.05) such that a 1-SD decline in process score is associated with an
increase in mortality of four percentage points[21]. For example, after taking account of sickness at
admission, the probability of death 30 days after admission would be 17% for patients receiving average
process as compared with 21% for patients receiving process of care scored 1 SD less than average. This
relationship occurred and was quantitatively similar in both black patients or those from poor areas and
other patients.

Instability at Discharge.--We define "instability at discharge" in terms of the fraction of patients who are
discharged to home with at |east one clinical problem that should have been evaluated prior to discharge
(eg, new confusion, new heart rate >= 130 beats per minute or respiratory rate >= 30 breaths per minute on
the day prior to or day of discharge) [23,30]. After adjusting for sickness at admission, patients discharged
with instability are twice as likely to die within 30 days of discharge as compared with patients discharged
without instability.

Outcome Measures.--We used the medical record as the source of data to assess length of stay and the
fraction of patients living at home prior to admission who were discharged to a nursing home. We used
Social Security numbers to match each patient to existing government files that provided data about
mortality 30 and 180 days after admission for 92% of the sample [24]. The 8% of the sample for whom a
match could not be made between medical record and mortality data had the same proportion of patients
who are black and/or from poor neighborhoods as did the others.

Analytic Methods

We use simple comparisons and regression techniques to study the effect of race or poverty on process of
care and length of stay (ordinary least squares techniques) and on instability, discharge to a nursing home,
and mortality (logistic regression). Differences in process of care, instability at discharge, dischargeto a
nursing home, and mortality are presented with and without adjustment for hospital characteristics, state,
and study year. We first adjusted for the patient, hospital, and community characteristics that we
determined to be important indicators of the type of care provided, as well as study year.

Analyses with length of stay, instability, and mortality as the dependent variables were also adjusted for
sickness at admission. Anayses with instability at discharge as the dependent variable were limited to
patients who were discharged alive, who did not have a do-not-resuscitate order, and who were not
transferred to another acute care hospital. Analyses with length of stay and discharge to nursing home as
the dependent variables were limited to patients discharged aive.

Analyses with process as the dependent variable did not adjust for sickness at admission, because the
explicit process criteria that are the building blocks of the process scales incorporate specific measures of
sickness that are relevant to each process criterion. Therefore, relevant clinical components of sickness are
incorporated into the process measure.

We also present some results that are not adjusted for hospital characteristics. However, even these
minimally adjusted results control for disease and the patient's sickness at admission.

Finally, in order to test whether the effect on mortality of sickness at admission, process, or instability at
discharge differed for patients who were black or poor as compared with others, we interacted race and
poverty variables with each of these measures. However, the interaction terms were not significant and
they were deleted from the models.



Results from significance tests are adjusted for our cluster sampling design by Huber's method [31,32].
Significance tests are not adjusted for multiple comparisons. Because our findings are similar in the
preprospective and postprospective payment time periods, our results include the full sample.

RESULTS

Distribution of Patients

Hospital Type.--Patients who are black or from the poorest neighborhoods are 1.8 times as likely as other
patients (57% vs 31%, P<.001) to receive care in the urban teaching hospitals Table 1. These hospitals
have been previously shown by both our implicit and explicit quality-of-care measures to provide better
care than do other urban hospitals or rural hospitals[21,22,28]. Table 1
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Table 1. Distribution of Patients by Hospital Type

Sickness at Admission.--Sickness at admission, expressed as the predicted probability of dying 30 days
after admission based on the burden of illness the patient brings to the hospital, is similar (17.2%) for
patients who are black or poor and other patients Table 2. However, for patients who are neither black nor
poor, the sickest patients are in urban teaching hospitals, while for patients who are black or poor, sickness
at admission does not vary by hospital type (not shown). Table 2
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Table 2. Sickness at Admission, Process, and Outcomes for Patients Who Are Black or Poor as Compared With Others




Process of Care

Figure 1 shows process-of-care scores by hospital type. The overall results are not adjusted for the fact that
blacks and patients from poor neighborhoods receive more of their care in urban hospitals. For both patient
groups, process of care is best in urban teaching hospitals and worst in rural hospitals. In addition, within
each hospital type, process of care isworse for patients who are black or from poor neighborhoods (P<.05
for urban teaching hospitals). However, because patients who are black or from poor neighborhoods
receive more of their care in urban teaching hospitals, there are no differencesin overall process of care by
race and poverty status (see the two left-most barsin Figure 1.
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Figure 1. Mean process scores, in SD units, by hospital type for patients who are black or poor as compared with others.

After adjusting for patient and hospital characteristics (ie, removing the effect caused by blacks and people
from poor neighborhoods receiving care in better hospital s), patients who were black or from poor
neighborhoods have worse process of care. Table 2 shows that after compl ete adjustment the process score
was on average 0.11 SD lower for these patients (P<.01).

To determine whether this significantly lower process-of-care score was caused by the process being
different within each hospital as opposed to hospital type (eg, urban teaching), we included in our model a
dummy variable for each of the 297 individual hospitals. Using this model, the decrement in process of
care for patients who are black or from poor neighborhoods improves from -0.11 to -0.05 SD (not shown).
Thus, one half of the difference in process-of-care scores between the patients who are black or poor and
othersis because of differencesin the care provided at the individual hospital.

Of the 241 process criteria that represent the building blocks of the process scores, two thirds of the criteria
were met more often for patients who were neither black nor from poor neighborhoods. Table 3 shows
some examples of the criteriain which patients who were black or poor received worse care. Table 3
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Table 3. Examples of Differencesin Process Criteria by Race and Poverty

Instability at Discharge

Patients who were black or from poor neighborhoods were more likely to be discharged in an unstable
condition after adjustment for sickness at admission, patient and hospital characteristics, disease, state, and
time period (P<.001). Nineteen percent of black or poor patients and 13.7% of the other patients were
discharged with at |east one instability Table 2.

Length of Stay and Discharge to Nursing Home

After adjusting for all covariates, patients who were black or from poor neighborhoods average 12.6
hospital days, compared with 12.0 hospital days for the other patients (P<.05) Table 2. Thereisno
significant difference in the percentage of patients discharged to a nursing home.

Mortality Rates

The in-hospital and postadmission mortality rates (unadjusted except for sickness at admission and the
disease that precipitated admission) were better for patients who were black or from poor neighborhoods.
After adjustment for other patient characteristics and for the fact that blacks and patients from poor
neighborhoods were more likely to receive care in better hospitals, these differences were not significant



Table 2. However, because we demonstrated both worse process of care and instability at discharge for
these patients, we had expected to observe slightly higher postadmission death rates for patients who are
black or poor [21,23,30]. Based on our process-outcome relationship we would expect the worse process of
care in patients who are black or from poor neighborhoods to result in an additional 45 deaths per 10 000
patients. Thiswould raise their 30-day postadmission death rate from 1540 to 1585 per 10 000. However,
our sample size was inadequate to reliably detect this difference. In our sample of 9932 patients, 16% of
whom are black or poor, the 95% CI around a death rate difference of -1.4 percentage points Table 2 is -
3.1to +0.6. The expected mortality difference of +0.45 percentage points is within this CI. Our mortality
results therefore are not inconsistent with those predicted based on the observed differencesin process of
care. Mortality is not as sensitive ameasure of quality asis process[28].

COMMENT

Using aclinically detailed, nationally representative database of patients hospitalized with congestive heart
failure, acute myocardial infarction, pneumonia, and cerebrovascular accident, we have found differences
in quality of carefor acutely ill, elderly, insured patients who are black or poor as compared with othersin
similar hospitals. After accounting for hospital type, patients who are black or poor have process-of-care
scores 0.11 SD less than other patients (P<.01). This effect was apparent across diseases and for each
process measure. The process criteria measure underuse of basic, not luxury, components of care.
Moreover, discharge with instability is 1.4 times as great for patients who are black or poor as compared
with others.

The differencesin quality at the individual hospital were not apparent from inspection of the data, because
patients who are black or from poor neighborhoods are 1.8 times more likely to receive care in urban
teaching hospitals than in rural or nonteaching hospitals. The greater frequency of use of urban teaching
hospitals by patients who are black or poor almost completely offsets the worse process of care they
receive within each hospital. This phenomenon (known as Simpson's paradox) [33] should be considered
in studying the care received for groups of patients whose care may be influenced by the setting in which it
is provided.

The high prevalence of patients who are black or from poor neighborhoods in urban teaching hospitals may
reflect the historical placement of many teaching hospitals in urban centers or that many Medicare patients
may have established relationships with these hospitals even before they had Medicare insurance. Further
research into how patients select hospitals would be useful to ascertain the truth of these speculations.

We do not know why insured Medicare patients who are black or poor experience lower quality of care
and more instability at discharge than other patients cared for within the same hospi- tal. We do not know
whether their longer hospital stays reflect less efficient care or difficulties in placement. In addition, further
research is needed to clarify whether sociocultural and educational incongruity between providers and
patients trandates into misunderstandings about patients preferences and expectations, and to evaluate the
extent to which stereotyping, discrimination, or bias exist in the hospital setting [34,35,36,37,38,39,40].

Previous work has emphasized the importance of insurance rather than race or financial statusin predicting
quality of care[10]. Thiswork suggests that even among insured patients, those who are black or from
poor neighborhoods receive worse care. We know of no significant changesin American socia or health
policy that would make these results out-of-date.

Patients who are black or from poor neighborhoods, despite receiving worse process of care, had lower
posthospital mortality. Even recognizing the statistical insignificance of this result and that it was most
likely produced by lack of power, we nonetheless think it is useful to consider the following as a stimulus
for future research. At afixed level of sickness at hospital admission, process of care, or instability at



hospital discharge, elderly patients who are black or from poor neighborhoods may actually have lower
death rates. This hypothesis bears some similarity to the principle of the crossover effect in which very old
black survivors, who may be hardier, have longer life expectancies than very old white people
[17,41,42,43,44,45,46,47,48]. In addition, although our measures of sickness at admission, processes of
care, and instability at discharge are clinically detailed and precisely defined, they were limited to variables
that could be abstracted reliably from the medical record. It is possible that patient characteristics not well
measured from the medical record differ between patients who are black and poor as compared with
others. It is hoped that this hypothesis could be tested in a new generation of studies now specifically
collecting data directly from the patient [49,50].

Prior research has drawn attention to the finding that racial and poverty status influence access to care. We
report that racial characteristics and poverty status also influence the quality of care received by acutely ill,
insured patients after they have gained access to the hospital. As seenin Table 4, this difference is about
three times the difference in quality of process of care between female and male patients, but one-third the
difference of being hospitalized in arura vs urban teaching hospital [28,51]. However, because patients
who are black or from poor neighborhoods receive more of their care in the best urban teaching hospitals,
their overall hospital quality of care is no different than for other patients. Table 4
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Table 4. Predicted Decrease in Death Rate if All Patients Received Care From the Best Hospital Type or Received Care Given
to the Type of Patient Who Experienced the Best Care

This study shows quality of care isinfluenced by both the type of hospital in which careisreceived and the
type of patient who receives the care. We recommend that policymakers and clinicians involved in the
reform of the American health care system supplement efforts to improve accessto care with efforts to
improve quality of care for those acutely ill patients who now receive suboptimal care. Effortsto improve
quality of care must address both where people go and who people are.

This study was supported by grant 99-C-98489-9-08 issued by the Health Care Financing Administration, Baltimore, Md, and
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