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Abstract—Misclassification of race and ethnicity in adminis-
trative data may produce misleading results if it is overlooked
or ignored. In this study, we examined the racial/ethnic classifi-
cations of 1,084 veterans with stroke in Florida who received
inpatient and outpatient services within the Department of Vet-
erans Affairs (VA) healthcare system and who were also eligi-
ble for Medicare between 2000 and 2001. We compared the
reliability of racial/ethnic classifications between VA inpatient
data, VA outpatient data, and Medicare data. Our results
showed that (1) the rate of unknown racial/ethnic classification
in VA outpatient and inpatient data was high, (2) minimizing
the unknowns by substituting known values from other data
when available would greatly enhance the overall and individ-
ual classification reliability, (3) black and white classifications
in the VA data had stronger agreement with Medicare data, and
(4) Medicare data may under-represent Hispanic patients.
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INTRODUCTION

Stroke is one of the leading causes of death and a
major cause of serious and long-term disability in the
United States population [1] as well as in the veteran
population [2–3]. Numerous studies have shown racial/
ethnic disparities in stroke. In a recent study using a con-
tinuous annual household-based survey of the United
States population from 1999 to 2001, McGruder et al.

reported that racial/ethnic disparities existed in stroke
prevalence, risk behaviors, and medical history [4]. In a
recent selective review of literature published between
1991 and 2003, Stansbury et al. provided a broad per-
spective on race/ethnicity across the continuum of stroke
care [5]. Their review confirmed the increased stroke
incidence and mortality among black Americans and
demonstrated the higher prevalence of hypertension
among black and Hispanic patients and atrial fibrillation
among non-Hispanic white stroke patients.

Within the Department of Veterans Affairs (VA)
healthcare system, Jones et al. examined racial variation
and initial stroke severity among 982 veteran patients
who received acute stroke care [6]. Using the Canadian
Neurological Scale, Jones et al. showed that unadjusted
scores were significantly lower for black patients than for
white patients (7.96 vs 9.32, p = 0.04), which indicated

Abbreviations: CMS = Centers for Medicare and Medicaid
Services, CY = calendar year, EDB = enrollment database,
FY = fiscal year, HCFA = Health Care Financing Administra-
tion, MBR = master beneficiary record, PTF = Patient Treat-
ment File, SAS = Statistical Analysis Software, SSA = Social
Security Administration, VA = Department of Veterans Affairs,
VAMC = VA medical center, VIReC = VA Information
Resource Center.
*Address all correspondence to Dr. Huanguang Jia, PhD; VA
Rehabilitation Outcomes Research Center 151B, 1601 SW
Archer Rd, Gainesville, FL 32608; 352-376-1611, ext 4926;
fax: 352-271-4540. Email: Huanguang.Jia@med.va.gov
DOI: 10.1682/JRRD.2005.05.0086
475



476

JRRD, Volume 43, Number 4, 2006
greater stroke severity among black patients. Reports on
racial/ethnic disparities in the use of stroke-related proce-
dures and services showed mixed results. In an earlier
study among a national sample of veterans with ischemic
stroke, Oddone et al. reported that the likelihood of
angiography for black patients was 47 percent that of
white patients and Hispanic patients were only 75 percent
as likely as non-Hispanic white patients to receive the
procedure [7]. On the contrary, Goldstein et al. found no
significant differences between white and nonwhite
patients in the use of a variety of stroke-related proce-
dures and services among 1,073 veterans diagnosed with
acute ischemic stroke [8]. In two separate studies on
racial/ethnic disparities in poststroke rehabilitation out-
comes, Horner et al. showed that black veteran patients
had greater residual physical deficits from stroke than
white patients [9] and that low-income black veteran
patients experienced poorer functional recovery over a
12-month period [10]. Most of these studies were based
on data extracted from the VA inpatient and/or outpatient
databases. Less, however, is known about the agreement
of racial/ethnic classification for stroke patients between
the VA inpatient and outpatient databases and Medicare
data.

Although the overall veteran population has been
declining, VA healthcare enrollees have been increasing.
The number of veteran patients age 65 and over is pro-
jected to increase rapidly in the next 10 years. Thus, we
can expect that the number of individuals who are dually
eligible for VA and Medicare programs will continue to
increase. This is the case particularly for veterans with
stroke, since the disease occurs more frequently in the
elderly. Several VA researchers have compared the char-
acteristics of veterans who received services under the
two healthcare programs (VA and Medicare) [11–13]. No
publications, however, have compared the racial/ethnic
classification of veteran stroke patients between the VA
and Medicare data sources.

The VA has a long history of computerizing its clini-
cal information. At present, data for all episodes of care
provided within the system are transmitted by the local
VA facility to a central repository at the VA Austin Auto-
mation Center (Austin, Texas), where specific clinical
data elements are maintained in various SAS (Statistical
Analysis Software) data sets (SAS Institute, Cary, North
Carolina). Among the commonly used data sets are inpa-
tient and outpatient care, extended care, and inpatient
short-stay observation care. In these data sets, not all

variables are of equal quality, particularly regarding the
number of records with missing information. For exam-
ple, for fiscal year (FY) 2000 data, patient race/ethnicity
was missing from 4.5 percent of records in the main inpa-
tient data set and from 24.9 percent of records in the out-
patient visit data set [14–15]. The reliability and validity
of the VA national data on race has not been definitively
assessed in the published literature [16].

This study examined the racial/ethnic classifications
of 1,084 veteran stroke patients who received inpatient
and outpatient services within the VA healthcare system
and who were also eligible for Medicare between 2000
and 2001. We calculated the racial/ethnic classification
agreement for these stroke patients between VA inpatient
and outpatient data as well as VA and Medicare data.
Such information will be helpful in understanding the
quality of racial/ethnic disparity studies. As previous
studies have indicated, misclassification of race/ethnicity
in research data may produce spurious conclusions if the
misclassifications are overlooked or ignored [17]. Specifi-
cally, use of existing administrative data for assessing dif-
ferences in rehabilitation outcomes and racial/ethnic
rehabilitation outcome disparities may cause misleading
results [18].

METHODS

Data Source
For this study, we used the VA inpatient (Patient

Treatment File [PTF]) and outpatient medical SAS data
sets [14–15,19] housed at the VA Austin Automation
Center and the Medicare denominator file (for VA
patients only) obtained from the VA Information
Resource Center (VIReC) in Hines, Illinois. The PTF is
the primary source of inpatient data for veterans treated in
the VA healthcare system. It includes three major inpa-
tient files: main, extended, and bed section. The main and
extended care data sets contain patient’s demographic
information and summary information about each inpa-
tient episode. The PTF bed section data set contains more
specific information on the bed section to which patients
were transferred for each hospital stay. For this study, the
PTF main file was used. The outpatient file has two sub-
sets: the outpatient visit and outpatient event files. These
files contain diagnostic and procedural information on
each outpatient encounter. The outpatient visit file was
used in this study. The VA data are stored by Federal FY,
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whereas the Medicare data are stored by calendar year
(CY). To make these different time frames compatible,
we consistently used the CY system in these analyses.
Three years of data (FY2000–2002) from VA databases
were extracted for compatibility with 2 years of data
(CY2000–2001) from Medicare databases.

Sample Selection
In a retrospective cohort study designed to investi-

gate VA and non-VA rehabilitation services use by veter-
ans with stroke, 1,084 patients were identified who
(1) lived in the state of Florida, (2) had a stroke diagnosis
as defined by Reker et al.’s high sensitivity International
Classification of Disease, 9th edition, codes [20],
(3) received VA inpatient and outpatient services, and
(4) were also identified in the Medicare denominator file
between 2000 and 2001. The study was approved by the
institutional review board at the University of Florida and
the Research and Development Subcommittee for Clini-
cal Investigations at the VA medical center (VAMC) in
Gainesville, Florida.

Racial/Ethnic Classification
We used the original racial/ethnic classification in

each of the three data sources (VA inpatient, VA outpa-
tient, Medicare denominator file). The origin of race/
ethnicity in the VA databases is different from that in the
Medicare denominator file. In VA data, race/ethnicity is
most frequently extracted from clinical documents and/or
observation of the administrative staff. The classifica-
tions in the inpatient and outpatient data include white,
black, Hispanic black, Hispanic white, American Indian,
Asian, and unknown. Racial/ethnic classification in
Medicare data ideally is self-reported. The Medicare
denominator file that is released annually contains the
beneficiaries’ demographic data and eligibility status for
public use. The primary source for identifying the benefi-
ciaries’ race/ethnicity in the denominator file is the
administrative enrollment database (EDB) maintained by
the Centers for Medicare and Medicaid Services (CMS)
(known as the Health Care Financing Administration
[HCFA] during the study period). The EBD is created
based on the information from the Social Security
Administration’s (SSA’s) master beneficiary record
(MBR) file, and the original source of the MBR’s race/
ethnicity is the SSA’s Form SS-5. This form is completed
voluntarily by a person when applying for a Social Secu-
rity number or for a replacement Social Security card.

Before September 1980, the race item in the SS-5
form consisted of three categories: white, black, or other.
Thereafter, the race item was expanded to include white
(not Hispanic); black (not Hispanic); Hispanic; Asian,
Asian-American, or Pacific Islander; and North Ameri-
can Indian or Alaskan Native.

The HCFA took about a decade to integrate the SSA’s
expanded racial/ethnic information in its EDB and
denominator file. Meanwhile, special efforts, such as sur-
veys among the target Medicare beneficiaries, were taken
by HCFA to improve the quality and accuracy of its
racial/ethnic classification data. At present, the race vari-
able in the denominator file consists of the following
seven categories: white, black, other, Asian, Hispanic,
North American Native, and unknown [17,21]. In this
study, we merged the Asian classification into “other”
because of the small amount of data.

Several studies have examined the reliability and
validity of racial/ethnic classification in Medicare data
[17,21–22]. By linking the Medicare Current Beneficiary
Survey data with the EDB, Arday et al. [21], for example,
assessed the accuracy of racial/ethnic classification in the
Medicare EDB before and after the update in 1997. The
study showed that after the 1997 update, the sensitivity of
the EDB was 97 percent for white, 95 percent for black,
and <60 percent for all other categories and the positive
predictive value was >96 percent for white, black, and
Hispanic persons, but <80 percent for all others.

Analysis
For this study, we calculated crude concordance and

kappa (κ) statistics to measure the agreement rate and
strength of racial/ethnic classifications between the differ-
ent data sources: VA inpatient versus VA outpatient and
Medicare versus VA. The statistic is commonly used to
examine interrater reliability; it compares the probability
of agreement to that expected if the ratings were indepen-
dent [23]. It has also been used in calculating racial/ethnic
classification reliability in different studies [18,21,24].
Because of a lack of consensus in interpreting the κ values
between 0 and 1, we followed Altman’s guidelines [25] in
interpreting the strength of agreement in this study: poor
agreement 0.20, fair = 0.21 to 0.40, moderate = 0.41 to
0.60, good = 0.61 to 0.80, and very good ≥0.81.
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RESULTS

Table 1 summarizes the frequencies of each racial/
ethnic classification in VA inpatient and outpatient data-
bases. Two sets of information are presented in the table:
the “Index” rows show the frequencies of initial or index
racial/ethnic classifications of the 1,084 patients in the
two databases and the “With Replacement” rows list the
frequencies of each classification after unknowns were
replaced by the next most recent available racial/ethnic
value from the same database in a 2-year period. To be
specific, if a patient’s index or initial race/ethnicity was
coded as unknown, we then checked his or her same data
file for the next most recent value and replaced the
unknown with the next available known racial/ethnic
value. During this process, 253 unknowns (24 in inpatient
and 229 in outpatient data) were identified and recoded in
the data according to the next most recent available racial/
ethnic value.

Table 2 shows the agreement rate (concordance) and
agreement strength (κ) of the overall and individual clas-

sification both before and after replacement between VA
inpatient and outpatient data. As shown, the replacement
of the unknowns with the next available value greatly
enhanced the reliability of overall and several individual
classifications. Because of the higher number of
unknown designations among white stroke patient index
records, the improvement was most apparent for this
group. Nonetheless, considerable improvements in reli-
ability were noted for all minority ethnic groups as well
as in the overall results.

As we discussed in the Methods section, race/ethnicity
was classified differently in the VA and Medicare data. In
the VA data, Hispanics are categorized as Hispanic black
and Hispanic white, whereas in the Medicare data only
one category exists for Hispanic. In order to make these
different classifications comparable, we created a final VA
classification file for the study cohort by adjusting the VA
data (both inpatient and outpatient) to make it categori-
cally equivalent to the Medicare data. The process started
with merging the VA inpatient-outpatient information by

Table 1.
Racial/ethnic classification matrix for Department of Veterans Affairs inpatient and outpatient databases.

Outpatient Classification Inpatient 
TotalWhite Black H. Black H. White Asian Unknown
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0
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0
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0
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1
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1
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8

2
2

1
1

0
0

0
0

89
68

103
79

Outpatient
Total

Index
With Replacement

617
811

114
138

30
40

4
5

1
1

318
89

1,084
1,084

Note: Index rows show initial racial/ethnic classification at index inpatient hospitalization of first-noted outpatient visit. With Replacement rows show classifica-
tion after unknown values were replaced by next available known value in same data file.
H = Hispanic.
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keeping the perfect matches in the two VA data files after
the replacement as shown in Table 1. Second, we further
replaced the unknowns in one data file with the known
values in the other data file. Third, we resolved the nine
contradictory classifications between the two databases
(Table 1) by further checking the individual’s classifica-
tion in both data files and choosing the most frequent
value. As a result, from the nine controversial classifica-
tions, three were reclassified as white, two as black, and
four as Hispanic in the final file. Finally, we merged the
Hispanic white with the Hispanic black data to make the
classification consistent with the Hispanic category in
Medicare data. The frequencies of the overall and individ-
ual classifications between the final VA file and Medicare
file are presented in Table 3. Interestingly, among the 907
whites in the Medicare data, 29 of them were identified as
Hispanic in the VA data.

Table 4 shows the agreement rate (concordance) and
strength (κ) of the overall and individual classifications

between the final VA file and the Medicare data. After more
of the unknowns were replaced and the nine controversial
classifications between the VA inpatient and outpatient data
were resolved, the classification agreement rate (concor-
dance) and strength (κ) between the two data sources were
88.5 percent and 0.66 overall, 89.9 percent and 0.68 for
white, 97.3 percent and 0.89 for black, 96.7 percent and
0.37 for Hispanic, and 99.6 percent and 0.28 for other. Fol-
lowing Altman’s guidelines [25], these values indicated that
the agreement was very good for black, good for the overall
and white, and fair for Hispanic and other.

DISCUSSION

This study is the first to compare racial/ethnic reli-
ability between Medicare and VA data among veterans
diagnosed with stroke. Understanding racial variation has
been a primary focus for many VA researchers [6–10],

Table 2.
Percent concordance and reliability coefficient (κ) of racial/ethnic classifications between Department of Veterans Affairs inpatient and outpatient
data.

Inpatient n Concordance (%) κ 95% CI
White

Index 802 80.4 0.58 0.53 to 0.63
With Replacement 822 96.8 0.91 0.88 to 0.94

Black
Index 136 97.4 0.87 0.83 to 0.92
With Replacement 139 99.4 0.97 0.95 to 0.99

Hispanic-Black
Index 38 98.5 0.76 0.64 to 0.87
With Replacement 38 99.4 0.92 0.86 to 0.98

Hispanic-White
Index 4 99.8 0.75 0.41 to 1.00
With Replacement 5 99.8 0.80 0.53 to 1.00

Asian
Index 1 100.0 1.00 1.00 to 1.00
With Replacement 1 100.0 1.00 1.00 to 1.00

Unknown
Index 103 77.6 0.33 0.27 to 0.38
With Replacement 79 97.0 0.79 0.72 to 0.87

Overall
Index 1,084 76.8 0.57 0.53 to 0.61
With Replacement 1,084 96.2 0.91 0.88 to 0.94

Note: Index rows show agreement and reliability coefficient of initial racial/ethnic classification at index inpatient hospitalization or first-noted outpatient visit.
With Replacement rows show agreement and reliability coefficient after unknowns were replaced by next available known value in same data file. Concordance
refers to proportion of 1,084 patients in which two classifications were concordant in dichotomous classification for each individual group and in multiple catego-
ries (white, black, Hispanic-white, Hispanic-black, Asian, unknown) for overall classification (e.g., in 80.4% of cases, patients were concordantly classified accord-
ing to dichotomy white/nonwhite). 
CI = confidence interval.
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and several studies have examined reliability and validity
of racial/ethnic classification in the Medicare data
[17,21–22]. However, less is understood about the quality
of the racial/ethnic classification in the commonly used
VA inpatient and outpatient databases compared with
Medicare data.

We found a high number of unknowns in racial/ethnic
classification in both VA inpatient and outpatient data-
bases. Further, three times as many unknowns existed in
the outpatient data as in the inpatient data (29.3% vs
9.5%, respectively). These results indicate that to better
understand racial/ethnic variations among veterans with
stroke, use of just the initial cross-sectional classification
information provided in these two databases is not
enough. If the unknowns are overlooked or ignored,
biased or spurious conclusions may be produced.

One recommendation for managing this issue is to
check all the unknown classifications in the same data-
base (inpatient or outpatient) and replace the unknowns
with the next most recent available racial/ethnic value.
This would help minimize the number of unknowns and
improve the reliability of racial/ethnic classification in the

databases. Our findings among the 1,084 stroke patients
showed that 23.3 percent of the unknown classifications
in the inpatient data and 72.0 percent of the unknown
classifications in the outpatient data could be identified
and replaced by the next most recent available value in
the same database. Further, these updates could help
improve the reliability of the overall and several of the
individual classifications by different degrees (Table 2).

Race/ethnicity in the Medicare denominator file origi-
nates in the SSA’s MBR file and is generally regarded as
self-reported. As such, some researchers prefer using the
classification in Medicare data over the VA data [26–27].
With the recent cooperative agreement between CMS and
VA, the VIReC is receiving annual Medicare data extracts
directly from CMS for veterans who are dually eligible for
both healthcare programs: VA and Medicare. At present,
VIReC has Medicare Part A and B data for CY2000
through 2003. This provides a great opportunity for VA
researchers who are engaged and interested in VA and
non-VA access and services-use studies. Therefore, our
findings about the racial/ethnic classification agreement

Table 3.
Racial/ethnic classification between Department of Veterans Affairs (VA) and Medicare data. Numbers in bold indicate classifications that were
identical in VA and Medicare data.

Medicare Classification VA Classification Medicare
TotalWhite Black Hispanic Other Unknown

White 813 6 29 0 59 907
Black 10 134 3 0 9 156
Hispanic 2 0 11 0 0 13
Other 2 1 2 1 0 6
Unknown 2 0 0 0 0 2

VA Total 829 141 45 1 68 1,084

Table 4.
Percentage of concordance and reliability coefficient (κ) of racial/ethnic classification between Department of Veterans Affairs data and Medicare
data.

Classification n Concordance (%) κ 95% CI
White 907 89.8 0.68 0.63 to 0.74
Black 156 97.3 0.89 0.85 to 0.93
Hispanic 13 96.7 0.37 0.21 to 0.53
Other 6 99.6 0.28 –0.15 to 0.72
Unknown 2 93.5 –0.00 –0.01 to 0.00
Overall 1,084 88.5 0.66 0.61 to 0.71

Note: Concordance refers to proportion of 1,084 patients in which two classifications were concordant in dichotomous classification for each individual group and
in multiple categories (white, black, Hispanic, other, unknown) for overall classification (e.g., in 89.9% of cases, patients were concordantly classified according to
dichotomy white/nonwhite).
CI = confidence interval.
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between the two sources of data (VA and Medicare) are
important for researchers in the field.

We found that the overall classification agreement
between the VA and Medicare data for the 1,084 veteran
stroke patients was good (concordance rate = 88.5%,
κ = 0.66, 95% confidence interval = 0.61 to 0.71). The
agreement rate and strength, however, varied among the
individual classifications: very good for black classifica-
tion, good for white, and fair for Hispanic and other. In
our analysis, we found that both other and Hispanic clas-
sifications had high agreement rates (99.6% and 96.7%,
respectively) but their values were low (0.28 and 0.37,
respectively) compared with the black classification in
Table 4. The κ statistic is very sensitive to marginal val-
ues; if the marginal values are not well balanced, the
value will be low even if the concordance rate is high
[28]. We should reiterate that the VA classifications used
in the comparison with the Medicare data resulted from a
process of merging the inpatient and outpatient informa-
tion and replacing unknown values as we discussed in the
Results section.

While a broad consensus exists in the literature
regarding the desirability of self-reporting of racial/eth-
nic information, sometimes the assumption is that Medi-
care data represent self-reporting and that assumption
may be in error. Apparently for this study cohort, veter-
ans living in Florida with stroke, the Medicare data may
under-represent Hispanic identification (Table 3). This
may be because of the race item in the SS-5 form that
was used prior to September 1980. The three catego-
ries—white, black, and other—in the old form may cause
Hispanics to be reported in the white category. Further
study will be required to confirm that this is the case and
to begin to understand why it may be the case.

Several limitations in this study need to be addressed.
First, the generalizability of our findings is limited by our
focus on one region of the VA system. It would be impor-
tant to understand the racial/ethnic classifications of
stroke patients, as well as VA patients in general, in dif-
ferent geographic regions in future studies. Our future
investigations will address these issues. Second, our find-
ings about the racial/ethnic classifications in the VA inpa-
tient and outpatient data do not represent the
classifications in these databases today. Beginning with
FY2003, the VA medical SAS data show new classifica-
tions of patient race/ethnicity in response to the U.S.
Office of Management and Budget and Department of
Health and Human Services guidelines [29–30]. The new

data are self-reported, consist of two domains: race
(American Indian or Alaska Native, Asian, Black or Afri-
can American, Native Hawaiian or other Pacific Islander,
White) and ethnicity (Spanish, Hispanic, or Latino; No,
not Spanish, Hispanic, or Latino) [16,31].

CONCLUSIONS

We found that the unknown racial/ethnic classifica-
tion in VA inpatient and outpatient databases was high.
Minimizing the unknowns by replacing them with the
known values in the same or different databases would
greatly improve the overall and individual classification
reliability. The black and white classifications in the VA
data had stronger agreement with that in the national
Medicare denominator file. Medicare data may under-
represent Hispanic identification.
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