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Monitoring disparities over time is complicated by the varying disparity definitions applied
in the literature. This study used data from the 1996-2005 Medical Expenditure Panel
Survey (MEPS) to compare trends in disparities by three definitions of racial/ethnic dis-
parities and to assess the influence of changes in socioeconomic status (SES) among
racial/ethnic minorities on disparity trends. This study prefers the Institute of Medicine’s
(IOM) definition, which adjusts for health status but allows for mediation of racial/ethnic
disparities through SES factors. Black–White disparities in having an office-based or out-
patient visit and medical expenditure were roughly constant and Hispanic–White dispari-
ties increased for office-based or outpatient visits and for medical expenditure between
1996-1997 and 2004-2005. Estimates based on the independent effect of race/ethnicity
were the most conservative accounting of disparities and disparity trends, underlining the
importance of the role of SES mediation in the study of trends in disparities.

Keywords: racial disparities; medical expenditure; trends; statistical adjustment for
health status

Aconsensus has emerged that disparities by race and ethnicity exist in many
areas of health care (Agency for Healthcare Research and Quality [AHRQ],

2003, 2004, 2005b, 2006b, 2007; Institute of Medicine, 2002; U.S. Department of
Health and Human Services [USDHHS], 2000). Attention is now turning to the
question of whether racial/ethnic disparities in health care are increasing or dimin-
ishing. Research has established that changes in health care organization, the rate of
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innovation (Goldman & Smith, 2005; Groeneveld, Laufer, & Garber, 2005), and pat-
terns of immigration (Alegria et al., 2007), among other factors, affect disparities.
The net effect of these forces over time, along with any explicit policies designed to
reduce disparities, is not clear. Thus, tracking disparities over time is a crucial com-
ponent of the national research agenda for ensuring an equitable distribution of
health care services.

To track disparities, methods and definitions need to be applied consistently over
time. Disparity connotes unfair differences across racial/ethnic groups, but it is often
not explicitly defined in empirical work. The major definitions of disparity identify
different components of the difference as a disparity. We categorize methods used in
previous studies of racial/ethnic health care disparities into one of the following
three groups, each with an implicit or explicit definition of disparity.

Definition 1: AHRQ—A Disparity Is the Total
Difference Between Racial/Ethnic Groups

The AHRQ, in the 2004 National Healthcare Disparities Report (NHDR), defined
racial disparity in the same way as Healthy People 2010 (USDHHS, 2000):

In pursuit of the overarching goal of eliminating health disparities, all differences
among populations in measures of health and healthcare are considered evidence of
disparities. (p. 7)

The AHRQ compares health care utilization, quality of care, and access to care
among racial/ethnic groups by comparing differences in means and making the
assessment of disparities and the tracking of disparity trends a straightforward ana-
lytical task not requiring the use of statistical modeling.

It is not clear, however, that fairness-based health policy should be concerned
with all differences. Disparities are about the parts of differences that are unfair, and
not all are. Blacks are younger than Whites on average, and differences due to lower
health needs from being younger do not represent unfair differences or a concern for
public policy. On the other hand, at comparable ages, Blacks have lower health sta-
tus than Whites (National Center for Health Statistics, 2005), and therefore only if
Blacks had higher average use than Whites at the same age would health care be dis-
tributed according to need. Thus, the difference definition of disparities may be
simple to implement but does not measure differences that are unfair. It is not even
an upper bound because the adjustment for health status could go either way when
comparing Whites with Blacks or another group.

Moy, Dayton, and Clancy (2005, p. 377) advocated the AHRQ approach using
unadjusted means on practical grounds, arguing that the available data are not adequate
to adjust for patient needs and preferences, as would be called for in implement-
ing the Institute of Medicine’s (IOM) approach (discussed below). While we agree
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that preference data are poor and problematic, many national data sets include good mea-
sures of health status that might improve on the total difference estimate of disparities.

Results from the NHDR are that Blacks and Hispanics are less likely on average
to have insurance, a usual source of care, and an outpatient or office-based visit in
the past year (AHRQ, 2007). Because the NHDR has been publishing for 5 years and
uses data dating back to 1998 (1992 for cancer incidence and treatment disparities),
analysis of disparities trends are possible. The authors find that disparities have
diminished slowly for Blacks, but the majority of disparities for quality and access
have widened for Hispanics (AHRQ, 2007; Clancy, 2006).1

Starting in 2004, the AHRQ included stratified and multivariate analyses to “disen-
tangle the independent effects of different SES measures on racial and ethnic dispari-
ties” (AHRQ, 2004, p. 13). The multivariate analyses were conducted using logistic
regression models controlling for age, gender, household income, education, insur-
ance, and residence location. These analyses were meant to estimate the contribution
of these variables to the disparity. The AHRQ definition and method for measuring the
disparities were left unchanged.

Other studies also use a simple difference measure of disparities. Kirby, Taliaferro,
and Zuvekas (2006) applied Oaxaca–Blinder decomposition methods on Medical
Expenditure Panel Survey (MEPS) data to assess which factors (including community-
level factors) account for the total difference between groups, and they used the terms
difference and disparity equivalently.2

Definition 2: Residual Direct Effect (RDE) of Race/Ethnicity

An alternative definition of racial disparities is any difference between racial/eth-
nic groups, after controlling for as many other factors affecting use as are available
in the data. While not always overtly stated, this is the definition implied by studies
focusing on the race/ethnicity coefficient in a multivariate regression model.
Because the race coefficient measures the effect of race after adjusting for all other
variables in the model, this method can be called the residual direct effect.3

Typical of the previous studies that use RDE-based methods are analyses that esti-
mate race effects with and without controlling for socioeconomic variables (Fiscella,
Franks, Doescher, & Saver, 2002; Guevara, Mandell, Rostain, Zhao, & Hadley, 2006;
Trivedi, Zaslavsky, Schneider, & Ayanian, 2005; Vaccarino et al., 2005) or present
results from models that adjust for socioeconomic variables (AHRQ, 2005b, 2006b).
Identifying the change in the race/ethnicity coefficient between a base model and a
more fully specified model is a common method of measuring the mediation of vari-
ables (Baron & Kenny, 1986). If race effects disappear when socioeconomic variables
are added to a base model, the RDE-based definition implies that there are no racial/eth-
nic disparities though there may be disparities by socioeconomic status (SES).

Two recent studies focus on the residual race effect when studying trends in dis-
parities. Trivedi et al. (2005) tracked disparities in health care effectiveness data and
information set (HEDIS) measures of performance for Medicare managed care
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health plans by fitting linear models of quality performance and evaluating the sig-
nificance of the race/year interaction variable for data from 1997 to 2004. Three
models of performance on HEDIS quality measures were estimated. The first
adjusted for age and sex. The second added rural residence and health plan, and the
third added variables for Medicaid eligibility and zip code–level variables for
income and education. Disparities in all models narrowed over time for seven of the
nine HEDIS measures. Vaccarino et al. (2005) used a similar strategy, evaluating the
significance of race, year, and sex interaction coefficients from logistic regressions
of the use of evidence-based acute myocardial infarction (AMI) management. Three
separate models were used. Model 1 included all interactions and main effects of the
variables race, year, and sex. Model 2 added demographic and clinical factors, and
Model 3 added hospital characteristics. No evidence was found that disparities in
AMI management had moderated between 1994 and 2002.

Definition 3: IOM—A Disparity Is All Difference
Except Those Due to Health Status

We propose (and prefer) a third method of defining a disparity that is based on the
IOM definition of racial/ethnic healthcare disparities (IOM, 2002; reproduced as Figure
1 here). In Unequal Treatment (IOM, 2002), the IOM defined disparity to be any dif-
ference not due to clinical need or preferences for health care services. Differences that
are considered to be disparities include differences due to the operation of health care
systems, the legal and regulatory climate, discrimination, or other factors.

To apply the IOM definition to analyses of large, national health care data sets, the
researcher must decide whether variables used in the analysis are related to clinical
need or preferences. Clinical need can be measured using health status variables and
variables highly correlated with health status such as age and sex. Identifying variables
related to preferences is more problematic. These variables are typically not measured
at all or measured imperfectly in national surveys. Furthermore, patients are rarely
fully informed about their clinical options when deciding to access health care (Ashton
et al., 2003; IOM, 2002). Braddock et al. (1999) found that only 9% of clinical deci-
sions were considered to be made with patient-informed decision making. Minority
patients may be even less likely than Whites to have fully informed preferences for
health care because of language and cultural barriers to care and communication diffi-
culties with providers. Further complicating the treatment of preferences is that they
may themselves have been influenced by contributors to disparities such as past dis-
crimination (Cooper-Patrick et al., 1997). Without accounting for the association
between preferences, SES, and previous discrimination, the inclusion and adjustment
of preferences in disparities models may lead to biased disparity estimates.

Differences due to the operation of health care systems and the legal and regula-
tory climate (considered to contribute to disparities according to the IOM definition)
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can be captured by SES variables. For example, individuals of lower SES may have
more difficulty paying for health care and navigating the health care system. If this
leads to poorer health care, and minorities are disproportionately represented in
lower SES categories, then the operation of the health care system impacts dispari-
ties through SES. Moreover, race may independently influence health care through
discriminatory practices by providers or health services organizations that lead to
disparate access to care and rates of utilization.

The IOM definition of health care disparities can be summarized as all differ-
ences not due to health status. Interpreting the definition in this way assumes that
health status is a reasonable summary of clinical need and appropriateness and con-
cedes that the difficulty of identifying preferences precludes them from use in the
disparity measurement. On the other hand, differences due to SES, health care
system factors, and race (via racial discrimination) can be considered to be unfair
and should be incorporated into the disparity calculation.

The most basic factors affecting health status are age and gender, and we consider
studies about trends in disparities that adjust for age and gender, but not SES or other
factors, in keeping with the spirit of the IOM definition. Escarce and McGuire (2004)
replicated methodology in Escarce, Epstein, Colby, and Schwartz (1993) to compare
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Figure 1
The Institute of Medicine’s Definition of Racial/

Ethnic Health Care Disparities

Source: Institute of Medicine (2002).
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Black and White rates of procedure use in Medicare between 1986 and 1997. Identical
clinical algorithms and definitions were applied to 5% of the national Part B data from
the traditional (fee-for-service) Medicare program for the two time periods. Rates were
adjusted by age and gender. Black–White differences persisted over this time period,
but the differences narrowed. For all but 4 of the 30 procedures and tests measured,
there was a statistically significant decrease in the Black–White disparity.

Jha, Fisher, Li, Orav, and Epstein (2005) also used Part B data from traditional
Medicare to measure differences between Blacks and Whites, adjusted for age and
gender, for nine major surgical procedures. Between 1992 and 2001, the difference
increased significantly for five out of the nine procedures and narrowed significantly
for only one procedure. The methods and data in this recent study were the same as
Escarce and McGuire, except for the partial overlap in time periods. Assembly of a
longer time series in Medicare would be necessary to reconcile the apparent differ-
ences in the findings of the two studies.

Empirical Distinctions Among the Definitions

The distinction between the IOM and the AHRQ definitions of disparity is that
the IOM counts as a disparity only the differences that persist after accounting for
the contribution of health status. The IOM and the AHRQ definitions both allow SES
to mediate the relationship between race and quality of care. Individuals of lower
SES may have more difficulty paying for care and navigating health care services
and the legal and regulatory infrastructure. If minorities are disproportionately rep-
resented in lower SES categories, then this failure to serve lower-SES groups con-
tributes to racial disparities.

The distinction between the IOM and RDE-based definitions is the IOM’s inclu-
sion of SES-mediated disparities. It is natural for empirical researchers to build the
most fully specified model possible to explain differences between groups, estimat-
ing the independent effect of the many factors influencing utilization. The question
of what is the right empirical model, however, is distinct from what are the compo-
nents of the model that contribute to a disparity. Within a fully specified model, the
researcher must still choose to estimate disparities based on a coefficient or coeffi-
cients indicating race/ethnicity or allowing for mediating factors.

Figure 2 depicts the distinctions between these three definitions of disparity in
empirical terms. The AHRQ definition counts the full difference between groups, irre-
spective of the source. The IOM counts all differences except those due to health status,
and the RDE counts only the direct effect of race. Clearly, a statistical model is neces-
sary to implement either the IOM or RDE definition, but not the AHRQ approach.

The choice of a disparity definition generally affects the size of the estimated dis-
parity. Much of the disparities research is about measuring the magnitudes of dispari-
ties, and the policy importance of disparities is premised on a significant magnitude of
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unfair differences. With this at stake, arguments have been made in support of differ-
ent definitions. On one side, critics fault both the AHRQ and IOM reports for not iso-
lating the independent effect of race/ethnicity from other factors, in effect, advocating
for the RDE method of measurement, adjusting for all SES and health status covari-
ates. Klick and Satel (2006) questioned the IOM position, stating that claims of racial
disparities are only warranted in those areas where residual differences remain after
controlling for SES and all other confounding variables (many of which, the authors
pointed out, have been unmeasured in retrospective studies). Drafts of the first NHDR
ran into the same criticism. According to Bloche (2004), critics of the draft claimed
that the research literature “failed to show that race mattered by itself, apart from social
class and insurance status” (p. M1). Bloche’s response, consistent with the IOM
approach, points out that racial/ethnic disparities are still unfair, and worthy of policy
attention, even if they arise through differences in income, wealth, or insurance.

The debate comes down to whether the definition of racial disparity should
include effects mediated through other factors, such as SES, insurance, or geogra-
phy. Suppose we found income was all that mattered in a regression determining
access, Blacks have worse access than Whites as they have lower income on aver-
age. Are there racial disparities in health care access? If one focused on race as the
cause of disparities, the answer would have to wait for further research to see if race
caused the lower income. If one focused on describing the situation and answering
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Figure 2
Three Definitions of Racial Disparities

Note: Bars on the right of figure represent differences included in racial disparities definitions according
to the AHRQ in the National Healthcare Disparities Reports, the IOM, and the RDE method used in other
health services literature. SES+ = socioeconomic status (SES) variables plus two variables that are highly
correlated with SES: health insurance type and region of country; AHRQ = Agency for Healthcare
Research and Quality; IOM = Institute of Medicine; RDE = residual direct effect.
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the question, “Do Blacks have worse access than Whites?” the answer would be yes.
Both the AHRQ and IOM definitions include SES-mediated disparities; the RDE-
based definition does not.

In sum, the literature on trends in disparities has not come to a clear resolution of
the question of the direction of trends for either Blacks or Hispanics. Inconsistent
definitions of disparity hinder unified interpretation of the studies. In this article, we
compare trends in two overall measures of health care disparities applying three
alternative definitions of disparity to data from the MEPS, an ongoing national sur-
vey widely used for disparities assessment. The purpose of this article is threefold:

1. To introduce a rigorous methodology of disparities measurement using the IOM
definition and apply it to the measurement of trends.

2. To compare the preferred IOM definition to two other definitions typically used in
the literature.

3. To measure how trends in SES account for disparity trends.

New Contribution

First, we contribute to the literature by conducting an empirical analysis of trends in
health care disparities using a definition of disparities proposed by the IOM and the
most recently available, nationally representative health care utilization and expenditure
data. We use the MEPS for the years 1996 to 2005, extending both forward and back-
ward the 1999-2004 MEPS data used in the NHDR (AHRQ, 2003, 2004, 2005b, 2006b,
2007). In addition to expanding the number of years covered, we also report on trends
in disparities with a global outcome from the MEPS data, total spending on health care.

Second, we compare the IOM definition to other definitions to track disparity
trends, highlighting the empirical importance of the adjustment of health status vari-
ables and the mediation of SES variables. We believe that adjusting for health status
isolates the unfair portion of differences that should be relevant to policy makers.

Third, we decompose disparity trends to estimate the contribution of SES trends
to trends in disparities. Because the IOM definition considers differences mediated
by SES to be included in disparity measurements, changing patterns of employment,
uninsurance, or immigration can affect disparities. It is important for purposes of
policy to know, for example, if Hispanic–White disparities are widening, if this is
due to the changing sociodemographics of the underlying populations or to changes
in the functioning of the health care system.

Data

The data are from the MEPS, which contains variables related to individuals’ health
care expenditures, utilization, demographic, SES, and health status characteristics. To
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measure trends during this time period, models were fit using MEPS data from two
pooled time periods (1996-1997 and 2004-2005). Two years were used in the early and
late periods to increase the precision of estimates. The change in disparities was thus
estimated over an 8-year period. Unadjusted analyses used data from 1996 to 2005.
The dependent variables we studied were any office or outpatient visit and total med-
ical expenditures in each calendar year. The first of these variables is equivalent to one
of the dependent variables used in the NHDR. The total medical expenditure variable
supplements the NHDR analysis by providing a global health care utilization measure
with greater variation than binary variables. Total expenditure was constructed by sum-
ming all direct payments for care provided during the year, including out-of-pocket
payments and payments by private insurance, Medicaid, Medicare, and other sources.4

Data were taken from responses to the Medical Provider and Household Components
of the MEPS as reported on the MEPS public use files. Prices were adjusted to 2005
dollars using the gross domestic product (GDP) deflator. The GDP deflator is a broader
measure than the more commonly used consumer price index (CPI). The CPI covers
only about 60% of the economy and omits investment goods, rural consumers, and,
most importantly in the context of health care spending, government purchases.

Covariates used in our model were classified into two broad categories to imple-
ment the IOM definition of disparity: SES variables and health status variables. The
SES variables include education level (less than high school, high school graduate, any
college, college graduate), income level (below federal poverty level [FPL], near
poverty [100%-125% FPL], low income [125%-200% FPL], middle income [200%-
400% FPL], and high income [≥400% FPL]), region of the country (Northeast, South,
Midwest, and West), and insurance coverage (private, Medicare, Medicaid or other
public insurance, and uninsured). Health status variables include gender, age (18-24,
25-34, 35-44, 45-54, 55-64, 65-74, 75+), having any functional limitation, and self-
assessed health scores (excellent, very good, good, fair, poor). These variables are
nearly equivalent to the variables used in the multivariate analyses of the NHDR. The
NHDR includes location of residence, whereas we include geographic region, and we
add marital status, any limitation of activity, and self-reported health status. Census
categories were used for questions about race and ethnicity. Individuals of any race
claiming to be of Hispanic origin were identified as Hispanic in our study. Other
respondents were classified as Black or White by responses to the question about race.

Method

Applying Definitions of Disparity

We applied the three major definitions of disparities, recognizing that each answers
a distinct empirical question. Measuring all differences except those due to health sta-
tus, as recommend by the IOM, calls for an explicit empirical counterfactual. The
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counterfactual we pose is as follows: What would Blacks (or Hispanics) have used if
they had the same health status as Whites but retained their own racial and SES char-
acteristics? This counterfactual was compared with the actual White usage, and the dif-
ference is the disparity.5 We calculate this for time periods pooled from the endpoints
of our data, 1996-1997 and 2004-2005, and test if the disparity changed over time. We
adjusted for all available health status-related characteristics and allowed differences
mediated by SES to enter into disparity calculations. Specifics about these adjustment
methods are provided below after our empirical model is set out.

The question addressed by the AHRQ total difference measure is as follows: How
does the average use of Whites compare with the average for Blacks (or Hispanics)?
All group averages were observed directly, and no empirical counterfactual is needed
to interpret the measured difference. We tested for trends in this total difference.

Finally, we calculated the RDE, for each racial/ethnic group at each time period, to
assess the independent effect of race. The RDE captures the unmediated effect of
race/ethnicity in models that include all available covariates, including interactions.
Specifically, we calculated the independent effect of race/ethnicity by fitting a regres-
sion model, switching all Black race indicators from 0 to 1, and then using model coef-
ficients to predict outcomes in the White (with a positive Black race indicator)
subpopulation for each time period. A similar calculation estimates the Hispanic RDE
by generating model predictions for the White (with a positive Hispanic race indica-
tor) subpopulation for each time period. This measure also addresses a counterfactual:
What would Whites have used in each time period if they kept all their characteristics
(SES, health status, etc.) except were Black (or Hispanic)? Then, the disparity is the
difference between the actual White use and this counterfactual use, and the disparity
trend is the difference in disparity over time. The isolation of the effect of race/ethnic-
ity over time is analogous to the method used in studies determining the existence of
a disparity trend based on a significant Race × Time interaction coefficient, controlling
for all other variables.

Estimation

The IOM and RDE definitions of disparity call for predictions based on statisti-
cal modeling. For the dichotomous variable of any outpatient or office-based visit,
we used a multivariate logistic regression model similar to those used in the NHDR.
Because we were estimating differences in racial/ethnic differences over two pooled
time periods (1996-1997 and 2004-2005), main effects of race/ethnicity and year as
well as a Race × Year interaction term were used as predictors. Other predictors used
were a vector of health status variables and a vector of SES variables. To account for
the differential return by race of SES and health status variables, significant SES ×
Race and Health Status × Race interactions were added to the model.

E(Yit = 1) = f [β0 + β1 (Yeart) + β2 (Racei) + β3 (Yeart × Racei) +
β4 (Healthi) + β5 (SESi) + β6(Healthi × Racei) + β7(SESi Racei)], (1)
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where f is the inverse logistic function, Yit is the utilization by individual and time,
Healthi is the vector of health status indicator variables, SESi is the vector of SES
characteristics, including poverty status and education, and Yeart is the vector of year
indicator variables.

For the continuous medical expenditure variable, we used the same set of covari-
ates from Equation 1 in a generalized linear model (GLM) with quasi likelihoods
(McCullagh & Nelder, 1989), a form of nonlinear least squares modeling. Expected
expenditures E(y|x) were modeled directly as μ(x´β), where x are the predictors and
μ is the link between the observed raw scale of expenditure y and the linear predic-
tor x´β. The conditional variance of y is a power of expected expenditures. Thus,

E(y|x) = μ(x'β) and Var(y|x) = μ((x'β))λ, (2)

where μ is a log transformation, and λ is 2, making the distribution of the variance
equivalent to a gamma distribution of the expected expenditures.

All model estimates were weighted to reflect sample design and survey nonresponse.

Adjustment for Health Status

To apply the IOM definition of racial disparities in the context of the model
described above, health status variables were adjusted using a method described in
Cook (2007) and McGuire, Alegria, Cook, Wells, and Zaslavsky (2006). Actual
White average use was compared to a counterfactual minority group with White
health status characteristics and minority SES characteristics and race. To create this
counterfactual, the entire distribution of minority health values (not just the mean)
was transformed. Our approach generalizes the Oaxaca–Blinder mean replacement
method commonly used with linear models (Hargraves & Hadley, 2003; Kirby et al.,
2006; Weinick, Zuvekas, & Cohen, 2000; Zuvekas & Taliaferro, 2003).6

The health status variables used in this study are dichotomous or ordinal. We
adjusted self-reported health status, age, and having any functional limitation by
transforming the minority distribution to match White distributions, while attempt-
ing to preserve the correlation structure among these variables within the minority
group. First, a health status composite z-score was calculated for each variable by
x − x–/σx; each variable was scored so that a positive z-score was an indicator of
better health. An individual’s z-scores for all health status variables were then added
to create the composite score, which was used as the ranking mechanism to deter-
mine which of the minority individuals would have their health status indicator
changed. Starting with poor health status, we switched minority individuals with the
highest composite health status score from poor to fair (an individual is never shifted
twice) until the minority proportion of each of the categories was equated with the
White proportion. We repeated this method for the other self-reported health status
categories. For age, we made minority individuals with the lowest composite health
status score one age group older (again, an individual is never shifted twice) until
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proportions were equal. For functional limitation, we switched the functional limi-
tation indicator from 0 to 1 for minority individuals with the lowest composite health
status score.

Gender was also transformed so minority distributions matched White distributions.
However, the composite score was not used to switch outcome indicators to match
distributions. Rather, if x–Minority > x–White, then minorities with positive health status
indicators were switched at random until x–Minority = x–White. Likewise, if x–Minority < x–White,
then minorities with negative health status indicators were switched at random until
x–Minority = x–White.

Once these distribution adjustments were made, coefficients from the previously
generated model were used in combination with the adjusted health status values to
calculate predicted disparities in health care expenditures.

The Contribution of SES to Disparity Trends

We assessed the contribution to disparities of trends in SES factors using a similar
methodology. Specifically, we ask, what would disparities be for Blacks and Hispanics
in 2004-2005 if these groups had the same SES characteristics as they did in 1996-1997?
For this purpose, we used the rank and replace methodology described above, trans-
forming marital status, poverty status, education, health insurance, and region for
Blacks and Hispanics in 2004-2005 to their 1996-1997 values. Our counterfactual is
then as follows: What Blacks (Hispanics) would have used had they had the same
health status as Whites, but the SES characteristics of Blacks (Hispanics) in 1996-
1997. This was compared against the White actual use to estimate what disparities would
have been had the SES characteristics minority of the populations not changed.

Variance Estimation

Variance estimates for model coefficients and unadjusted rates account for the
complex sample design, and stratum and primary sampling unit variables are stan-
dardized across pooled years (AHRQ, 2005a). Variance estimates for difference-in-
difference comparisons were calculated using a balanced-repeated-replication
(BRR) procedure (Wolter, 1985). This method of measuring standard errors repeats
the estimation process used on the full sample on a group of subsamples of the pop-
ulation, each of which is half of the full sample size. Difference-in-difference esti-
mates were calculated for each of the 64 subsamples provided by AHRQ, and the
variation of these estimates was calculated (AHRQ, 2006a).

Results

Table 1 presents unadjusted means by race and year for variables used in models
in this article. Medical care spending on Whites and Blacks increased significantly
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Table 1
1996-1997 and 2004-2005 Medical Expenditure Panel Survey’s
(n == 72,106) Weighted Population Characteristics for Blacks,

Hispanics, and non-Hispanic Whites Age ≥≥  18a

White Black Hispanic

1996-1997 2004-2005 1996-1997 2004-2005 1996-1997 2004-2005
(%) (%) (%) (%) (%) (%)

Total expenditures $2,929.44 $4,502.73 $2,023.20 $3,569.53 $1,767.75 $2,184.14b

(US$2005)
Any office-based 76.1 79.3 61.9 65.9 57.0 56.2b

or outpatient
visit

Age
18-24 11.3 10.7 15.9 15.2 18.5 17.4
25-34 18.5 16.3 22.8 20.4 28.3 26.5
35-44 22.1 18.4 23.9 21.5 23.5 23.8b

45-54 17.7 19.6 16.7 19.2 13.4 15.4
55-64 11.7 15.6 8.9 11.9 8.1 8.9b

65-74 10.2 9.9 7.3 6.9 5.3 4.9
75+ 8.4 9.4 4.5 4.8 2.9 3.0

Gender
Female 52.0 52.1 55.7 56.1 49.0 49.9

Marital status
Married 60.6 58.9 36.0 34.5 55.3 54.7

Health status
Excellent 31.7 28.5 27.2 23.0 25.2 24.2
Very Good 32.2 33.6 27.7 28.9 28.1 29.1
Good 24.2 25.6 27.9 29.7 28.5 30.8
Fair 8.5 8.7 12.4 14.5 13.9 12.5
Poor 3.4 3.6 4.9 4.0 4.2 3.4

Limitation
of activity
Any 25.5 29.7 21.9 28.0 17.9 18.7b

Poverty status
Below poverty 7.9 8.1 22.1 21.7 22.5 17.4b

line
Near poverty 3.5 3.1 6.5 5.9 8.2 7.6
Low income 12.3 11.1 18.2 17.8 21.4 21.4
Middle income 33.4 31.0 31.3 31.6 30.7 32.7b

High income 42.8 46.7 21.9 22.9 17.1 20.8
Education

<HS 15.5 13.4 22.9 23.5 42.5 43.9
HS graduate 33.9 32.9 38.0 35.9 29.4 28.4
Some college 24.2 24.5 24.5 25.3 17.0 16.6
College graduate 26.4 29.2 14.6 15.4 11.1 11.1b

(continued)
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Table 1 (continued)

White Black Hispanic

1996-1997 2004-2005 1996-1997 2004-2005 1996-1997 2004-2005
(%) (%) (%) (%) (%) (%)

Health insurance
Private insurance 81.1 78.7 60.3 60.0 51.2 49.3
Medicare 20.3 21.3 14.9 15.6 9.5 9.5
Medicaid 5.6 6.4 18.8 20.0 16.7 16.0
Uninsured 9.4 9.6 18.3 17.5 30.9 32.9

Region
Northeast 20.7 19.6 17.8 16.0 16.4 14.4
Midwest 26.8 26.7 18.0 18.2 7.1 8.1
South 33.2 34.1 55.2 56.7 33.7 36.5
West 19.3 19.6 9.1 9.1 42.8 41.1

Urbanicity
Living in 77.8 79.5 84.7 87.9 91.3 92.4

MSA
Not living 22.2 20.5 15.3 12.1 8.7 7.6

in MSA

Note: HS = High school; MSA = metropolitan statistical area.
a. Calculations are weighted to be representative of the entire U.S. population.
b. Difference in trends for minority group is significantly different than difference in trends for Whites.

between 1996-1997 and 2004-2005, whereas spending on Hispanics increased little.
The same trend was found for any office-based or outpatient visit with increased
White and Black rates and little change in Hispanic rates. The percentage of respon-
dents reporting excellent health status declined for all groups over this period,
though no trends in self-reported health status were significantly different by
race/ethnicity. The percentage of Hispanics having any functional limitation only
slightly increased over this period, a significant difference from the increasing trend
among Whites. Over time, Blacks were less likely to live in poverty, more likely to
be in the high-income category, and less likely to be uninsured, although these trends
were not significantly different from Whites. Fewer Hispanics lived in poverty in
2004-2005 than in 1996-1997, a significantly different trend than Whites. The per-
centage of Hispanics who graduated from college remained stable over this time
period, a significant difference from the increasing trend among Whites.

Figure 3 presents, in 2005 dollars, the difference in Black–White and Hispanic–
White total medical expenditures for the years 1996-2005, corresponding to the AHRQ
definition of disparity. Both Hispanic–White and Black–White disparities increased
sharply in 2004 and dropped in 2005. From 1996 to 2005, the Hispanic–White dis-
parity increased steadily over time whereas the Black–White disparity remained rela-
tively stable during that time period. Figure 4 shows unadjusted Hispanic–White and
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Black–White disparity trends for having any outpatient or office-based visit in the past
year. For the years 1996-2005, Hispanic–White disparities generally increased over
time, whereas Black–White disparities were roughly constant.

Table 2 presents model coefficients for having an outpatient or office-based visit
and total medical expenditures in the past year. Interaction terms were centered by
subtracting the mean value so that main effects are readily interpretable (Kraemer &
Blasey, 2002). Black and Hispanic coefficients show a significantly lower probabil-
ity of a doctor visit and lower total medical expenditures than Whites, controlling for
all other factors. No significant interaction effects with time were found for Blacks.
Hispanics showed a significantly negative interaction effect with time in both med-
ical expenditure and having any doctor visit in the past year, one indicator of grow-
ing Hispanic–White disparities in both of these measures. Significant predictors
were generally similar in the two models. Positive predictors include being female,
older age, having any functional limitation, being married, poorer health status,
higher education, and being insured especially in Medicaid and Medicare.

Table 3 presents our main results. Trends in disparities for having any doctor
visit in the past year and total medical expenditure were estimated using the three

Cook et al. / Measuring Trends in Racial/Ethnic Health Care Disparities 37

Figure 3
Unadjusted Black–White (BW) and Hispanic–White (HW) 
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Figure 4
Unadjusted Black–White (BW) and Hispanic–White (HW) 
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definitions of racial disparity. The left-most columns present estimates based on the
AHRQ definition measuring unadjusted differences. (This is the result graphed in
Figures 3 and 4 except that the 2 years at the beginning of the period were pooled and
the 2 years at the end were pooled to make these estimates comparable to the model-
based estimates.) The middle columns show the implementation of the IOM defini-
tion of racial disparities adjusting for health status. The right-most columns present
RDE estimates of disparities adjusting for both health status and SES variables.

We first focus on the results from the analysis based on the IOM definition, our
preferred method. Black–White disparities in any doctor visit and total medical
expenditures in the past year did not change between 1996-1997 and 2004-2005. For
Blacks, disparities within the periods were similar. Blacks had about 14% lower like-
lihood of making a doctor visit in both time periods. The Black–White disparity in
expenditures rose from US$869 in 1996-1997 to US$1,054 in 2004-2005, but the
difference was not statistically significant.
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Table 2
Models of Total Medical Expenditures (US$2005) and Any Doctor Visit
in the Past Year on Race and Time With Demographic, SES, and Health

Status Variables Used as Independent Controls (n == 72,106)a,b

Doctor Visit in
Expenditures (US$2005) Past Year

Coefficient SE Coefficient SE

Race (referent White)
Black −0.29* .05 −0.49* .05
Hispanic −0.35* .05 −0.46* .04

Year (referent 1996-1997)
2004-2005 0.32* .03 0.08* .03
2004-2005 Black 0.09 .07 −0.003 .07
2004-2005 Hispanic −0.14* .07 −0.17* .07

Gender (referent male)
Female 0.38* .03 0.97* .02

Age (referent 35-44)
18-24 −0.21* .05 0.002 .04
25-34 −0.11* .04 −0.05 .03
44-55 0.21* .04 0.22* .04
55-64 0.53* .04 0.61* .05
65-74 0.38* .08 0.58* .12
75+ 0.59* .09 0.76* .13

Limitation of activity (referent no limitation)
Any 0.71* .03 0.71* .04

Marital status (referent not married)
Married 0.10* .03 0.16* .03

Self-reported health status (referent excellent)
Very good 0.19* .04 0.31* .03
Good 0.47* .04 0.54* .03
Fair 0.84* .05 1.07* .05
Poor 1.21* .05 1.42* .10

Poverty status (referent below poverty)
Near poverty −0.02 .08 0.03 .07
Low income −0.05 .06 0.12* .05
Middle income −0.02 .06 0.25* .05
High income 0.15* .07 0.47* .05

Education (referent less than high school)
HS graduate 0.11* .04 0.19* .03
Some college 0.20* .04 0.43* .04
College graduate 0.28* .04 0.70* .05

Health insurance (referent private insurance)
Medicaid 0.40* .07 0.17* .05
Medicare 0.34* .08 0.56* .11
Other public −0.03 .16 0.15 .24
Uninsured −0.93* .05 −1.00* .04

(continued)
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Hispanic–White disparities in any doctor visits and total medical expenditures
increased between 1996-1997 and 2004-2005. In 1996-1997, Hispanics were 16%
less likely to see a doctor and had US$1,011 less in expenditures in comparison to
Whites, slightly greater disparities than experienced by Blacks during the same
period. By 2004-2005, disparities for Hispanics had gotten much worse. In the case
of spending, the Hispanic–White gap almost doubled to US$1,819, nearly twice the
Black–White spending difference.

Comparing the three definitions, we found that for most analyses measuring
disparities at a point in time, the AHRQ unadjusted approach estimated the largest dis-
parities, and the RDE measured the smallest disparities. For example, within both time
periods, the RDE-based method found disparities in doctor visits approximately 40%
less than the other two methods. Similarly, the AHRQ method measured the largest
widening of Hispanic–White disparities over time whereas the RDE method estimated
the smallest widening of disparities over time. All six estimates for the increase in dis-
parities for Hispanics were statistically significant. The within-year estimates and the
estimates of change in disparities, however, differed according to definition.

We applied our estimated models to address the question of how much of the
change in disparities between 1996-1997 and 2004-2005 was due to changes in SES
of minority groups. To do so, we used the IOM approach to measuring disparities.
(The question of how much SES contributes to disparities trends does not make sense
within the RDE approach, but it could be asked in the AHRQ definition.) Our method
was similar in spirit to the adjustment for health status in the IOM definition. To check
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Table 2 (continued)

Doctor Visit in
Expenditures (US$2005) Past Year

Coefficient SE Coefficient SE

Region (referent Northeast)
Midwest 0.04 .04 −0.02 .05
South −0.04 .03 −0.05 .04
West 0.03 .04 −0.02 .05

Urbanicity (referent not living in an MSA)
Living in MSA 0.05 .03 −0.03 .04
Constant 7.00* .05 0.40* .06

Note: HS = high school; MSA = metropolitan statistical area.
a. Logit coefficients and standard errors take into account sampling weights and stratification used to
make Medical Expenditure Panel Survey sample representative of U.S. population.
b. In this table, we do not present Race × Gender, Race × Age, Race × Self-Reported Health Status, Race ×
Poverty, or Race × Education interactions that were included in the model. Race, year, education, and
income coefficients are centered on the means so that regression coefficients on a given characteristic can
be directly interpreted as the difference by race from the overall mean of the characteristic.
*p < .05.
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for the contribution of SES changes to disparities changes, we transformed the 2004-
2005 minority distribution of SES variables to be the same as they were in 1996-1997.
We used this doubly transformed model (health status like contemporaneous Whites
and SES like 1996-1997 minority) to project minority utilization and compared with
actual White utilization to refigure disparities. The difference in the change using this
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Table 3
Trends in Disparities Using Three Definitions
for Any Doctor Visit and Total Expenditurea

Independent
IOM Race Effect

HS Adjustment Adjustment of
Unadjusted With SES Mediationb All Variablesc

Predicted Predicted Predicted
Definition of Disparities Disparity SEd Disparity SEd Disparity SEd

Black–White
Any doctor visit

2004-2005 (%) −13.4* 1.0 −13.6* 0.8 −7.6* 0.8
1996-1997 (%) −14.2* 1.1 −14.3* 0.9 −8.2* 1.0
Difference in disparity (%) 0.8 1.5 0.7 1.2 0.6 1.2

Total medical expenditure (US$)
2004-2005 −933.20* 195 −1,053.52* 210 −922.93* 235
1996-1997 −906.22* 148 −868.50* 157 −813.28* 170
Difference in disparity −26.98 245 −185.03 232 −109.64 248

Hispanic–White
Any doctor visit

2004-2005 (%) −23.1* 1.2 −19.8* 0.9 −8.1* 1.0
1996-1997 (%) −19.2* 1.2 −16.4* 0.8 −5.8* 1.0
Difference in disparity (%) −3.9* 1.6 −3.4* 1.1 −2.3* 1.0

Total medical expenditure (US$)
2004-2005 −2,318.60* 152 −1,818.83* 136 −1,455.56* 247
1996-1997 −1,161.70* 123 −1,011.44* 97 −609.58* 182
Difference in disparity −1,156.90* 195 −807.40* 171 −845.99* 225

Note: Data are from 1996/1997 and 2004/2005 Medical Expenditure Panel Survey. AHRQ = Agency for
Healthcare Research and Quality; IOM = Institute of Medicine; HS = health status; SES = socioeconomic
status.
a. Figures shown are Black–White and Hispanic–White differences and disparities in any doctor visit and
total medical expenditure.
b. Health status–related variables used in adjustment are age, sex, marital status, activity limitation, and
self-reported health status.
c. Variables used in adjustment model are health status–related variables, poverty status, education, health
insurance, and region.
d. Standard errors are calculated using balanced-repeated-replication methodology.
*p < .05.

AHRQ
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projection for 2004-2005 tells us the effect of SES changes between the two time
periods on disparities.

As shown in Table 4, recalculating 2004-2005 disparities after resetting Black
SES to 1996-1997 values worsened Black–White disparity trends in having any
doctor visit by 0.8% (0.7% to –0.1%) and expenditure by US$260 (from –US$185
to –US$445). Resetting Hispanic SES to 1996-1997 values had no effect on
Hispanic–White disparities in having any doctor visit and increased expenditure dis-
parities by US$178 (from –US$807 to –US$986). Figure 5 graphs the results for
changes in disparities in medical expenditure, showing the estimated widening over
time of disparities in total spending (–US$185 for Blacks and –US$807 for Hispanics)
based on the IOM definition, and the even greater widening of disparities that would
result if SES remained at 1996-1997 values (–US$445 for Blacks and –US$986 for
Hispanics). Disparities would have grown more (gotten even worse) if SES
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Table 4
Comparing Health-Adjusted Black and Hispanic Disparity Trends for Any
Doctor Visit and Total Expenditure With SES Differences as Mediator and

SES Differences and Change in SES Differences as Mediatorsa

HS Adjustment With HS Adjustment With
SES Mediationb SES at 1997 Levelsc

Black–White
Any doctor visit

2004-2005 −13.6% −14.4%
1996-1997 −14.3% −14.3%
Difference in disparity 0.7% −0.1%

Total medical expenditure (US$)
2004-2005 −1,053.52 −1,313.15
1996-1997 −868.50 −867.68
Difference in disparity −185.03 −445.47

Hispanic–White
Any doctor visit

2004-2005 −19.8% −19.9%
1996-1997 −16.4% −16.5%
Difference in disparity −3.4% −3.4%

Total medical expenditure (US$)
2004-2005 −1,818.83 −1,992.43
1996-1997 −1,011.44 −1,006.90
Difference in disparity −807.40 −985.53

Note: HS = health status; SES = socioeconomic status.
a. Health status variables used in adjustment are age, sex, marital status, activity limitation, and self-
reported health status.
b. SES mediation estimated from SES differences by race/ethnicity within each time period.
c. SES mediation estimated from SES differences gives no change in minority SES after 1997.
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improvements for Blacks and Hispanics had not occurred (see Table 1 for changes in
education and income). Other factors, therefore, aside from SES changes, must be
operating to lead to the constancy of Black–White disparities and the exacerbation
of Hispanic–White disparities over this period.

Discussion

According to three approaches to measuring disparities, Hispanic–White dispar-
ities for two broad indicators of health care use have grown over the period 1996-
1997 to 2004-2005 while Black–White disparities have remained roughly constant.

While all three definitions of disparities tell the same basic story, we find impor-
tant differences between the definitions in terms of the magnitudes of disparities and
changes over time. Adjusting for differences in health status using the IOM method
reduces the magnitude of Hispanic–White disparities compared to unadjusted trends.
Further adjusting for SES, health insurance, and all other variables in the RDE
method reduces the magnitude of Hispanic–White disparities even more and also
reduces Black–White disparities.

The SES of Hispanics improved between 1996 and 2005 in a number of indica-
tors. Disparities between Hispanics and Whites would have been slightly worse had

Figure 5
Assessing the Effect of SES Changes on Change in Medical

Expenditure Disparities: 1996/1997 to 2004/2005

Note: HS = health status; SES = socioeconomic status.
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these SES improvements not occurred, leaving open the question of why Hispanics
are faring badly in comparison to Whites.

Hispanics experience continuing high levels of uninsurance and underinsurance
(Alegria et al., 2007; Kaiser Commission on Medicaid and the Uninsured [KCMU],
2000, 2004), and continuing problems with access to care due to language and cul-
tural barriers. These factors impede Hispanics’ access and may be having even a
greater effect in more recent years. Also, increasing levels of immigration by
Hispanic populations may contribute to increasing disparities in ways not captured
by the SES variables in our model. The percentage of the U.S. population that was
foreign born from Latin America increased 35% between 1996 and 2003 (4.6% to
6.2%, respectively; Hansen & Faber, 1997; Larsen, 2004). The foreign born are
younger, more likely to live in poverty (Larsen, 2004), more likely to be uninsured
(KCMU, 2004), and are likely to be disadvantaged in other ways as well.

The absence of improvement against disparities for Blacks and the worsening sit-
uation for Hispanics must be regarded as disheartening in light of the massive
amount of research and policy attention devoted to disparities in the past 10 years.
In broad terms, solutions for disparities could come from the eventual improvement
of the SES of minorities in relation to Whites or from a reconfigured health care
system that diminish the effect of SES on use in comparison to factors related to
health status. Slight improvements in the relative SES of minorities have occurred
over this time period, but progress on this front will inevitably be slow. For the
measures examined in this analysis, we found no evidence that the health care
system was becoming more responsive to health status in comparison to SES.

Trends analysis is limited by data. The 1996 and 1997 MEPS do not have health
status data beyond age, sex, functional limitation, and self-reported health status.
Beginning in 2000, the MEPS included more measures of health status. To assess the
impact of this exclusion on the IOM and RDE estimates, we reestimated 2004-2005
predictions using SF-12, BMI, and 11 health condition measures. This sensitivity
test did not significantly change IOM-based estimates or RDE-based estimates of
any doctor visit, but it did slightly increase RDE-based estimates of Hispanic and
Black medical expenditure. RDE-based medical expenditure disparities may there-
fore be overestimated within each time period. However, we expect, though cannot
be certain, that RDE-based expenditure disparities would have similarly decreased
in 1996-1997 given the same set of variables, thereby leaving disparity trends rela-
tively unchanged. Precision of comparisons can improve over time as more years of
data become available with more extensive measures of key variables.

Health insurers and government health care programs have recently begun to
track disparities for the purpose of monitoring provider and system performance,
and to identify interventions that improve the health and health care of minorities.
For example, nine of the nation’s largest health insurers are collecting and analyzing
data by race/ethnicity on the quality of diabetes care for the National Health Plan
Collaborative to Reduce Disparities and Improve Quality in Diabetes Care (Center
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for Health Care Strategies, 2004). Measuring trends in disparities further increases
in importance as pay for performance initiatives may tie provider payments to the
reduction of racial disparities. The recently implemented Massachusetts health
reform package mandating health insurance for all Massachusetts residents includes
an initiative that would make hospital rate increases contingent on reducing health
care disparities (State of Massachusetts, 2006).

Our article compares several approaches for measuring disparities and assesses
trends in disparities. We compare what we regard to be current best practice—
implementing the definition of disparity proposed by the IOM with a rigorous
method of adjustment for health status—with an approach based on unadjusted
means and an approach based on estimated race/ethnicity coefficients.

Empirical researchers studying disparities at a point in time or trends in dispari-
ties must choose a definition of disparity to employ in their work. We recognize that
all three definitions have value, and our most fundamental recommendation is that
the choice of definition be explicit.

From a practical standpoint, all three approaches are straightforward to imple-
ment. The AHRQ means-based definition is very easy. Once a researcher estimates
an empirical model of health care use, the IOM and RDE definitions are within
reach. We adjusted for health status in this article in an innovative way to come to
the IOM measure, but there are other easier methods for approximating the mediat-
ing effect of SES and other variables in a nonlinear model of health care use, such
as omitting these variables altogether from the model (Balsa, Cao, & McGuire,
2007). The important feature of the IOM definition is the counting of mediation for
nonhealth status variables, not the method for quantifying the mediation.

Each definition calls attention to unfair differences in a distinct way, and the choice
of definition to employ should be guided by the underlying objective of the investi-
gation. We believe an unadjusted comparison of means is less informative about fair-
ness and, therefore, less useful for policy. The coefficient-based RDE measure picks
up racial/ethnic differences not due to other factors in the model; therefore, its inter-
pretation across studies is fluid, depending on what else the researcher is able to mea-
sure and include. The RDE measure also runs the risk of implying an absence of
racial/ethnic disparities if there is no significant race coefficient. A researcher focused
on the causes of group differences and most interested in the effect of race as distinct
from SES or other system factors may prefer the RDE approach.

When the goal of a study is to quantify disparities (or change in disparities), we
believe the IOM approach is the right one. The definition of unfair differences—
differences not due to health status or need—we believe, captures what most
researchers and policy makers are concerned about. The IOM approach captures the
reality that race and ethnicity matter in direct and in indirect ways affecting access
to health care and that all of these are legitimate concerns about the way our health
care system serves members of different groups.
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Notes

1. Trends are assessed graphically in the 2004 National Healthcare Disparities Report (NHDR;
Agency for Healthcare Research and Quality [AHRQ], 2004); The 2005 NHDR (AHRQ, 2005b) intro-
duces formal tests of trends, measuring the significance (p < .05 is considered significant) of differences
between the oldest available and most recent estimates.

2. For an earlier study using a similar methodology and disparity definition, see Weinick, Zuvekas,
and Cohen (2000). This study compared data from the 1996 Medical Expenditure Panel Survey (MEPS)
with its predecessor surveys conducted in 1977 and 1987.

3. The residual direct effect (RDE) is a modification of the use of predictive margins with complex 
survey data developed by Graubard and Korn (1999). See Cook, McGuire, Zaslavsky, and Meara (In press)
for a more thorough conceptual and empirical comparison of the application of the RDE definition and the
Institute of Medicine’s (IOM) definition.

4. The MEPS expenditure variables omit all payments not made at the patient level, including
Medicaid Disproportionate Share and Medicare Direct Medical Education subsidies as well as uncol-
lected liability, bad debt, and charitable care (unless provided by a public clinic or hospital). Thus, the
expenditure variable may overstate disparities in real health care resource use to the extent that Blacks
and Hispanics are more likely to receive services associated with these types of nonpatient-level payment
or revenue flows. Our simulations suggest that even under the strongest assumptions about the extent of
these flows and uncompensated care, the resulting bias is negligible. The expenditure measure is also
based on prices, which vary by geographic area and insurance coverage, rather than real resource costs.
It is not clear in which direction using prices that vary by geographic area might bias estimates of dis-
parities in resource use. Variation in prices due to insurance coverage may introduce bias in the expendi-
ture measure of disparities because the mix of health insurance coverage differs substantially by race and
ethnicity. However, we believe this potential bias is small relative to the large differences observed for
many different types of health care utilization.

5. An alternative counterfactual would give Blacks the White socioeconomic status (SES) and race
and compare that counterfactual distribution with the actual Black distribution, with the difference being
an IOM disparity.

6. See Cook et al. (In press) for more discussion and explicit analytical comparison with Oaxaca–Blinder
as well as with propensity score–based methods for making these adjusted comparisons.
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