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Data and Measurement Issues in the
Analysis of Health Disparities

Linda T. Bilheimer and Richard J. Klein

Objective. To describe measurement challenges and strategies in identifying and an-
alyzing health disparities and inequities.

Methods. We discuss the limitations of existing data sources for measuring health
disparities and inequities, describe current strategies to address those limitations, and
explore the potential of emerging strategies.

Principal Findings. Larger national sample sizes are necessary to identify disparities
for major population subgroups. Collecting self-reported race and granular ethnicity
data may reduce some measurement errors, but it raises other methodological ques-
tions. The assessment of health inequities presents particular challenges, requiring anal-
ysis of the interactive effects of multiple determinants of health. Indirect estimation and
modeling methods are likely to be important tools for estimating health disparities and
inequities for the foreseeable future.

Conclusions. Interdisciplinary training and collaborative research models will be es-
sential for future disparities research. Evaluation of evolving methodologies for assessing
health disparities should be a priority for health services researchers in the next decade.
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OVERVIEW

Disparities in health status, health care access, and health care outcomes among
subgroups of the population emerged as a major public policy concern 25 years
ago. The 1985 Report of the Secretary’s Task Force on Black and Minority Health
called for multiple policy responses to excess deaths among black and other
racial and ethnic subgroups (U.S. Department of Health and Human Services
1985; Centers for Disease Control and Prevention 1986). The report empha-
sized the need for greater coordination among federal agencies to address
disparities, better data on the health of racial and ethnic subgroups, and more
research to investigate the factors affecting their health. Subsequent federal
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policy actions included the establishment of the Office of Minority Health and
the Initiative to Eliminate Racial and Ethnic Disparities in Health (Satcher
1999).

The Healthcare Research and Quality Act of 1999 (P.L. 106-29) broad-
ened the scope of concern to incorporate disparities based on socioeconomic
status, race, and ethnicity, as well as disparities among other priority popu-
lations, including women, children, elderly people, people with special health
care needs, and those living in rural areas and inner cities. The Act established
the Agency for Healthcare Research and Quality (AHRQ), directing it to pro-
duce an annual National Healthcare Disparities Report (NHDR). Shortly
thereafter, the Administration released the Healthy People 2010 (HP2010)
goals for the Nation, encompassing two distinct goals: to increase the length
and quality of life of the population, and to eliminate health disparities asso-
ciated with race and ethnicity, socioeconomic status, gender, age, urbanicity,
disability status, and sexual orientation (U.S. Department of Health and Hu-
man Services 2000). The initiative called for improved data collection to mon-
itor changes in social and economic disparities. Despite this focus, health
disparities remained unchanged for most HP2010 objectives during the first
half of the decade (U.S. Department of Health and Human Services 2006).

Recently, the concept of health inequity, connoting injustice, has be-
come an important part of the assessment of health disparities (Carter-Pokras
and Baquet 2002; Braveman and Gruskin 2003; Braveman 2006). HP2010
called for a multidisciplinary approach to achieving health equity, involving
improvements in health, education, housing, labor, justice, transportation,
agriculture, and the environment (U.S. Department of Health and Human
Services 2000). The first NHDR also distinguished between disparity and
inequity, concluding that not all differences observed at the individual level
necessarily reflect inequity (U.S. Department of Health and Human Services
2003). Achieving health equity is a central focus of Healthy People 2020
(HP2020), with an emphasis on social, economic, and environmental deter-
minants of health (U.S. Department of Health and Human Services 2008).

Since the initiation of policies to address health disparities in the 1980s,
data and measurement problems have presented perennial challenges for
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researchers and policy makers (Ver Ploeg and Perrin 2004). Most attention has
focused on data limitations relating to race and ethnicity, but problems also
arise in identifying disparities in other priority subpopulations. The recently
enacted Patient Protection and Affordable Care Act (P.L. 111-48) therefore
requires any federally conducted or supported health care or public health
program, activity, or survey to collect and report data on race, ethnicity, sex,
primary language, and disability status, to the extent feasible; to collect these
data at the smallest geographic level possible; and to have sufficient data to
generate reliable estimates for subgroups of these populations.

In this paper, we discuss challenges in identifying and analyzing both
health disparities and inequities, and we explore emerging ideas about future
measurement strategies. The wide range of approaches and disciplines that
these strategies encompass highlights the importance of multidisciplinary
approaches to disparities analysis, with important implications for training
researchers (Carey and Howard 2007).

IDENTIFYING DISPARITIES: CHALLENGES AND
STRATEGIES

Identifying health disparities requires data on health status and individual
determinants of health for subgroups of the population, at the national, state,
and community levels—data that are frequently difficult to obtain. Problems
include small sample sizes, missing data, and measurement errors.

Sample Size Limitations

Small sample sizes restrict the ability of researchers to measure disparities,
even for some of the major racial, ethnic, and socioeconomic subgroups at the
national level (Bilheimer and Sisk 2008). The difficulties are compounded at
the state and community levels, where actions to address disparities are most
likely to occur (Gold, Dodd, and Neuman 2008). Only a few states have their
own household health surveys in addition to the Behavioral Risk Factor Sur-
veillance System (BRFSS), which can identify a limited number of racial,
ethnic, and socioeconomic groups, but often cannot provide substate estimates
for subgroups of the population. For the few surveys that collect detailed racial
and ethnic information, within-group variation—among Asian, Hispanic, or
American Indian and Alaska Native subgroups, for example—is also difficult
to identify because of sample size limitations. Available studies reveal wide
varijations among such subgroups, demonstrating the importance of more
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detailed analyses (see, e.g., Barnes, Adams, and Powell-Griner 2008, Brown
2008). Possible data collection and analysis strategies to address small sample
size problems include the following.

Oversampling. National surveys routinely oversample populations of policy
interest. For disparity populations in particular, the National Health
Interview Survey (NHIS) oversamples blacks, Hispanics, and Asians. The
National Health and Nutrition Examination Survey (NHANES) currently
oversamples non-Hispanic blacks, Hispanics, and low-income people, and it
will begin oversampling Asian Americans in 2011. The Medical Expenditure
Panel Survey (MEPS) oversamples low-income people, based on predicted
poverty status, in addition to the racial/ethnic oversampling that
automatically occurs by virtue of its ties to the NHIS sample (Wun, Ezzati-
Rice, and Baskin 2008). At the state level, the California Health Interview
Survey oversamples Vietnamese and Koreans, and received special funding
in 2001 to oversample American Indians and Alaska Natives (UCLA Center
for Health Policy Research).

Pooled Data. Combining survey data from several years is a common strategy
to address small sample size problems. In assessing racial disparities in
hospitalizations for lower extremity amputations among people with diabetes,
for example, the NHDR compared rates for the period 2001-2003 to rates for
2004-2006 (U.S. Department of Health and Human Services 2009). This
approach requires data collection instruments to remain consistent over time
and—depending on the number of years that must be combined—may limit
the ability to track short-term responses to policy changes.

Targeted Periodic Surveys. Surveys such as the Community Health and
Nutrition Examination Surveys (CHANES) provide an alternative
approach for studying disparities in small population subgroups. Like
NHANES, CHANES integrates data from direct physical examinations,
and clinical and laboratory tests with personal interviews on health and
nutrition status. The “community” can be a racial or ethnic group, as
exemplified by the Hispanic HANES (HHANES) initiative, or groups
defined by geographic location, socioeconomic status, or other factors (see,
e.g., Marwick 1991, New York City Department of Health and Mental
Hygiene). HHANES, conducted in 1982-1984, provided extensive insights
into the health of Hispanics and disparities among Hispanic subgroups
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(although the data were not nationally representative). Similar studies among
the Asian, American Indian or Alaska Native, and Native Hawaiian and
Other Pacific Islander populations could prove equally informative, as might
a repeat of HHANES. Because of the costs, such targeted surveys probably
could not be conducted frequently, but they could provide detailed periodic
snapshots of the health status of priority populations.

Multiple Frame Sample Designs. A recent study raised the possibility of using
this strategy to facilitate oversampling small populations (Elliott et al. 2008a).
Focusing on the American Indian and Alaska Native and Chinese
populations, the authors explored several methods for augmenting sample
sizes in NHIS, and they identified three potentially promising approaches:
complete sampling within households that contain members of a target racial
or ethnic group; oversampling selected macrogeographic units; and
oversampling from incomplete sampling frames derived from surname and
telephone lists. Important considerations include the tradeoffs between the
design effects, which reduce the effective sample size, the gains for particular
target populations, and costs. In this study, the effectiveness of the three
approaches varied between the two population groups. Complete sampling
within households showed promise for both groups, as did macrogeographic
sampling. But due to their greater residential concentration, the latter
approach would be less costly for American Indians and Alaska Natives than
for the Chinese population. The incomplete frame approach did not work
well for American Indians and Alaska Natives because of the low rate of
landline telephone coverage and the lack of a viable surname list. In addition,
the cost-effectiveness of all three strategies declined as the size of the
supplemental sample increased relative to the base sample.

Modeling Approaches. Researchers are also developing models that use
Bayesian statistical methods to produce more precise estimates for
subpopulations that are underrepresented in national sample surveys
(Elliott et al. 2009). Such approaches “borrow strength” from larger
population groups or across time periods to reduce standard errors. Using
a modified Kalman filter approach, Elliott and colleagues demonstrated the
feasibility of using several years of cross-sectional data to reduce significantly
the error of current year estimates for small racial and ethnic groups. These
methods raise questions about the use of model-based estimates in policy
making and their acceptability to the policy community. Questions might
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arise if, for example, a modeling approach increased the precision of an
estimate for a small group but also changed the underlying point estimate,
thereby changing disparity estimates as well.

Mixed Mode Surveys. Given the high cost of obtaining even national-level data
on small subpopulations through in-person interviews, experts are now
considering alternative approaches to obtain consistent state- and community-
level data for subpopulations that combine survey modes. A large national
in-person interview survey, such as an expanded NHIS, could produce
consistent state estimates for racial and ethnic subpopulations, and serve as an
umbrella for state-specific telephone surveys that could be calibrated to the
national estimates (Madans 2009).

Missing Data

In many datasets—both surveys and administrative data systems—informa-
tion on key variables for identifying disparities may be missing or not col-
lected. Income, for example, is often missing or not reported exactly in widely
used surveys such as NHIS, and it is not reported at all in several of the most
important data systems used in HP2010, such as the National Vital Statistics
System, the National Hospital Discharge Survey (NHDS), the National Am-
bulatory Medical Care Survey (NAMCS), the National Hospital Ambulatory
Medical Care Survey (NHAMCS), the Health Care Cost and Utilization Pro-
ject, and the Youth Risk Behavior Surveillance System. Likewise patient race
and ethnicity data are often missing in surveys of health care providers, such as
NHDS, NAMCS, and NHAMCS, which collect information from patient
records (Sonnenfeld and Sisk 2008). Strategies to address missing data may
include imputation, data linkage, or the use of proxy variables. Advances in
the use of electronic health records (EHRs) also hold promise for increasing
the availability and quality of patient race and ethnicity data. Other possibil-
ities include incentives for providers to collect race and ethnicity information,
and regulatory requirements. In the interim, some health plans and health care
providers are using indirect estimation techniques to identify racial and ethnic
disparities in health care access and quality.

Imputation. Major national surveys routinely use imputation to address
missing value problems. NHIS has adopted a multiple imputation approach
to handle missing income information that allows for assessment of the
variability due to imputation. That imputation appears to correct for biases
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that occur without imputation and usually results in lower standard errors
(Schenker et al. 2006). The MEPS also imputes missing income. NAMCS and
NHAMCS both impute missing race and ethnicity information (Sonnenfeld
and Sisk 2008). A new imputation approach was introduced in 2006 for those
surveys, and validation is ongoing.

Data Linkage. If disparity variables are not available in a dataset, microdata
linkage may provide a solution for some types of analyses. The linked NHIS/
mortality files, for example, may be used to identify income-related
disparities in mortality, which cannot be identified from the mortality
statistics alone. Data linkage may also be used to improve the imputation of
missing values, as MEPS does through its link to NHIS in imputing income
(Banthin and Selden 2006).

Proxy Variables. Researchers sometimes use proxies for missing disparity
variables, but socioeconomic variables are not necessarily good proxies for
each other. Braveman et al. (2001), citing the relatively low correlation between
education and income among mothers in different racial and ethnic groups,
argued against using education as a proxy for income in analyzing disparities.
Other researchers have used aggregate income or education measures (at the
zip code, Census tract, or Census block level) to proxy for an individual’s
income or education (Krieger 1992; Gornick 2003). But because of potential
biases and confounding problems, researchers should use caution in
substituting aggregate for individual-level variables (Geronimus, Bound, and
Neidert 1996).

EHRs. The current policy focus on the development of EHRs presents an
opportunity to address the nonreporting and lack of standardization of patient
race and ethnicity data in medical records. An effective health information
infrastructure would require only one-time collection of self-reported race/
ethnicity/language information, which could then be exchanged with other
health care organizations under strict privacy protections (Ulmer, McFadden,
and Nerenz 2009). The HIT Policy Committee established by the American
Recovery and Reinvestment Act of 2009 was charged with making recom-
mendations on standards, implementation specifications, and certification
criteria for a nationwide health information technology infrastructure (P.L.
111-5). The recently released notice of proposed rulemaking for establishing
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“meaningful use” of EHRs envisions a three-stage approach (Federal Register,
2010). Stage 1 objectives, to be accomplished by 2011, would require providers
to document patient race, ethnicity, primary language, insurance type, and
gender for at least 80 percent of their patients. The race and ethnicity reporting
requirements reflect the current Office of Management and Budget (OMB)
standards.

Regulations and Incentives for Providers. A recent report from the Institute of
Medicine (IOM) recommended a variety of ways to improve the collection of
race and ethnicity data by providers (Ulmer, McFadden, and Nerenz 2009).
Requirements to collect such data could be included in payment incentive
programs for improving health care quality; regulations for federal and state
funded health programs; and accreditation requirements and performance
standards.

Indirect Estimation. Some health plans seeking to identify racial and ethnic
disparities in health care access and quality are using indirect methods of
estimation, as direct collection of this information has proven difficult
(Higgins and Taylor 2009). Problems range from IT modifications to
challenges in determining the best way to collect race, ethnicity, and
language information. Indirect methods use different combinations of
surname analysis, geocoding, and Bayesian techniques with effectiveness
varying by subgroup (Fiscella and Fremont 2006; Elliott et al. 2008b). The
addition of Bayesian techniques to surname analysis and geocoding allows
estimation of the probability that an individual is in a particular group, and it
appears to improve estimates of race and ethnicity relative to other indirect
methods. This approach is useful for determining the racial and ethnic
composition of a health plan’s enrollees and identifying disparities among
groups, but it should not be used to identify the race or ethnicity of specific
individuals (High-Value Health Care Project 2010).

Measurement Errors

In the analysis of racial and ethnic health disparities, much attention has fo-
cused on the measurement errors that arise from different data collection
methods. Medical records and administrative data systems use unknown com-
binations of self-report by patients, information from other family members,
and observation by others. Moreover, although self-report is viewed as a gold
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standard, as the U.S. population becomes more diverse, people from different
countries of origin may not self-identify with any of the racial and ethnic cat-
egories that surveys and reporting systems include, which are typically based
on the OMB categories (Executive Office of the President 1997). More than 40
percent of Hispanics, for example, did not identify with any of the listed racial
groups in the 2000 Census, reporting themselves as “some other race” (Grieco
and Nassidy 2001). Measurement errors also result from cross-cultural biases in
survey instruments that may disguise health disparities or contribute to appar-
ent differences (see, e.g., Carle 2009, Hillenmaier et al. 2007, Leung et al. 2007).
To address these measurement problems, interest is growing in the collection
of more granular race and ethnicity data and in cross-cultural measurement
research.

Self-Reported Race and Granular Ethnicity Data. Some experts have suggested
that both surveys and administrative data systems should move beyond self-
report from a limited list of race/ethnicity options—such as the OMB
categories provide—and ask people to report their self-identified race and/or
ethnicity (Prewitt 2005; Hasnain-Wynia and Baker 2006). This approach raises
questions of how to address the potential heterogeneity of responses as well as
obtain the denominator data to calculate the rates from which disparities are
determined. Proponents maintain that developing algorithms to “roll up” self-
identified race/ethnicity into the OMB standard categories is feasible.

The recent IOM report endorsed the idea of rolling up granular
ethnicities into the OMB standards, but it did not advocate a completely open-
ended approach (Ulmer, McFadden, and Nerenz 2009). Rather, it proposed
using standard national lists for both ethnicity and preferred language to assess
and report on disparities in health care quality. Organizations would select
appropriate categories from those lists to meet their local needs. For people
who did not identify with any of the OMB race or Hispanic origin categories,
the report proposed rolling up from granular ethnicities to those categories.
Because all ethnicities would not roll up to a specific OMB racial category, the
report suggested criteria for classifying individuals as having “no determinate
OMB classification.” If the rolling up approach is widely adopted, a key
research question is whether the resulting aggregations produce more or less
within-group variation than self-report based on the OMB categories.

Granular Data Collection by Health Plans and Providers. Kaiser Perma-
nente and the state of Massachusetts are among the pioneers in developing
standardized approaches to the collection of patient race and ethnicity
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information. Kaiser’s Member Demographic Data Collection Initiative col-
lects self-identified information on race, ethnicity, language, and country of
birth, using a modified form of the combined OMB categories and an ex-
tensive list of granular ethnicities (Tang 2009). Massachusetts has also devel-
oped a standardized race and ethnicity reporting system for hospital
discharges based on the OMB categories that incorporates a detailed list of
granular ethnicities (Parlato 2009). Their experiences demonstrate the com-
plexities of implementing such changes, the importance of provider training
and effective communication with patients, and the length of time necessary
to achieve high-quality reporting. In recognition of these complexities, the
IOM report recommended the use of indirect methods of estimation until
primary data collection efforts improve.

Granular Data Collection in Surveys. Providing more structure to the col-
lection of granular data addresses some problems of response heterogeneity,
but the feasibility of this approach for national household surveys is still
questionable. Cost constraints limit sample sizes, the reliability of detailed
information is uncertain if respondents must select from a large number of
possible options, and confidentiality protections limit the degree to which
highly granular information can be released. Granularity may also compli-
cate oversampling strategies. Given the concentration of relatively rare racial,
ethnic, and linguistic groups in certain states and localities, however, state-
wide surveys of local communities might allow collection of granular data for
specific local populations.

Denominator Issues. Obtaining denominators to calculate rates based on
granular data should be straightforward for health care organizations that are
focusing on analyzing disparities and inequities among their patient popu-
lations; if they succeed in collecting detailed race and ethnicity information
on all their patients, they have the denominators. The situation is more com-
plex, however, if they want to assess disparities in health care access in their
communities, as they then need the same granular information for the local
population as a whole. The Census Bureau now collects race and ethnicity
information in both the Census and on the American Community Survey
(ACS)—a large continuous demographic survey—but ancestry information
is collected only in the ACS. Depending on the population sizes of geographic
areas, the ACS releases 1-, 3-, and 5-year estimates, with the first 5-year
estimates to be released in 2010 (U.S. Bureau of the Census 2008). One-, 3-,
and 5-year estimates will be released annually hereafter. Even combining 5
years of data, however, standard errors of estimates may be large for small
racial, ethnic, and ancestry groups. Five-year estimates, moreover, will be
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slow to pick up rapid changes in population composition. Community-level
rates might, therefore, have to be based on aggregated data.

Cross-Cultural Measurement. Cultural variability in responses to survey
questions may primarily reflect measurement biases rather than substantive
differences in the variable of interest. Recognition of this problem has led to
calls for more studies to assess measurement equivalence, which requires
expertise in both quantitative and qualitative research methods (Ramirez
etal. 2005; McHorney and Fleishman 2006). Issues of concern include a lack
of consensus on the conceptual meaning of equivalence, whether the
emphasis of measurement should be on shared methods or shared meaning,
and the effects of cultural value systems on survey responses (Johnson 2006).

IDENTIFYING INEQUITIES: A MULTIDIMENSIONAL
PROBLEM

To assess inequities, analysts must determine whether a health or health care
disparity is due to differences in social, economic, environmental, or health
care resources, which requires analysis of the interactive effects of multiple
determinants of health, including individual characteristics. Data needs are
more complex than those for identifying disparities and include information
on such factors as the health care system, housing, transportation, education,
and the environment, many of which operate at the community level. Incor-
porating multiple domains into a single survey is difficult, and surveys are not
always the appropriate tools for collecting information on community—as
opposed to individual—determinants of health. Moreover, not all of the po-
tentially important factors—the effects of past and present discrimination on
racial and ethnic health disparities, for example—are readily measurable. The
breadth of the factors that must be considered may take health services re-
searchers out of their usual domains and require collaborations with research-
ers in other disciplines. These collaborations could determine which factors
should be considered when investigating the causes of health disparities, and
how to operationalize and measure them. A variety of indirect estimation
techniques and linkage strategies are emerging as potential tools to identify
some of the determinants of disparities.

Small Area Estimation

Researchers have used strategies that combine data from household surveys,
such as the BRFSS, with data from the Census and other sources to produce
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small area estimates of health disparities and their determinants, including
community factors (see, e.g., Li et al. 2009a, b, Schneider et al. 2009). The shift
from the Census long form to the ACS, which is much larger than other
national household surveys and provides extensive information on many of
the social and economic determinants of health—now including health in-
surance coverage—should help to improve the quality of such estimates
(Davern 2008).

Geospatial Techniques

Geocoding and/or linkage to administrative datasets may also be used to
address multidimensional data needs, in addition to their use in identifying
health care disparities at the health plan level. A recent study, for example,
linked the geocoded NHANES III survey to the Census, to explore the as-
sociation between neighborhood socioeconomic status and consumption of
fruits and vegetables (Dubowitz et al. 2008) Other studies have assessed in-
equities in access to nutritious food, using geocoding and commercially avail-
able lists to link restaurant and grocery store information to surveys and the
Census (Larson, Story, and Nelson 2009). Researchers have also used
geocoding to explore racial disparities at different levels of geographic aggre-
gation as an indirect means to identify health disparities that reflect modifiable
versus innate risk factors (Meliker et al. 2009). These studies illustrate
the potential of geospatial techniques for the analysis of inequities, as well the
types of methodological concerns that may arise, such as questions about
the definitions of neighborhoods, the validity of the establishment data in
commercial lists, and the accuracy of automated geocoding tools.

DISCUSSION

This brief overview of data issues in the assessment of health disparities and
inequities points to several conclusions and also raises some concerns for
researchers and policy analysts to consider.

Larger National Sample Sizes Are Necessary to Identify Disparities for Major
Population Subgroups at Both the National and State Levels

Sample sizes large enough to produce annual national and state estimates
would facilitate national policies to address disparities and provide an infra-
structure on which state-specific surveys that produced community-level es-
timates could build, making local estimates more comparable across the states.
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But expanding sample sizes to achieve this goal would be costly, and it would
require considerable investment in data systems.

Provider Incentives and Regulations Could Result in Better Self-Reported Patient
Race, Ethnicity, and Language Data

The recent IOM report envisioned a variety of incentive and regulatory ap-
proaches to improve the reporting of race, granular ethnicity, and language
data by providers. As race, ethnicity, language, and gender characteristics are
included in the Stage 1 “meaningful use” standards, providers will, indeed,
have incentives to collect some information, but not necessarily at the granular
level that the IOM subcommittee is seeking (because the meaningful use race
and ethnicity criteria are based on the OMB categories).

Collecting Self-Reported Race and Granular Ethnicity Data Has the Potential to
Reduce Some Measurement Errors But Raises Other Methodological Questions

As both Kaiser Permanente and Massachusetts have shown, with time, train-
ing, and effective communication, health care organizations can collect more
self-reported race and granular ethnicity data on their patients. Kaiser Per-
manente is also collecting detailed language data, and Massachusetts is con-
sidering doing so. But collecting granular data in household surveys seems less
feasible. At issue are both the validity of rolling up from granular ethnicities to
higher levels of aggregation and, ultimately, to the OMB categories, and how
to calculate rates based on granular data. Lack of denominator data may
require use of the aggregated information to calculate community-level rates,
which reinforces the importance of further validity studies.

Indirect Estimation Techniques Are Likely to Continue to Be Important Tools for
Assessing Health Disparities and Inequities

Researchers are using indirect methods to produce more precise estimates of
disparities in small subpopulations, model community-level and socioeco-
nomic determinants of disparities, and identify racial and ethnic disparities in
health care quality at the health plan and provider levels. Over time, EHR
improvements should enable more plans and providers to obtain self-reported
race and ethnicity information. But given the difficulties experienced to date,
indirect estimation will probably be necessary for the foreseeable future. Re-
searchers and policy makers need more discussion about the appropriate use
and acceptability of indirect estimation in the policy process.
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Interdisciplinary Training and Collaborative Research Models Will Be Essential for
Future Disparities Research

Emerging methodologies encompass a wide and growing array of tools from
multiple social science and statistical disciplines, requiring researchers who
are methodologically adept, with the ability to work in multidisciplinary
teams, and posing challenges for traditional graduate programs in health ser-
vices research. Evaluation of these evolving methodologies should be a pri-
ority for researchers in the next decade.
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