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Objective. Evaluate the accuracy of an algorithm at identifying ethnic minorities
from administrative claims for enrollment into a clinical trial.
Data Sources/Study Setting. Claims data from a health benefits company.
Study Design. We compared results of a three‐step algorithm to self-reported race/
ethnicity.
Data Collection/Extraction Methods. Using the algorithm, we identified subjects
with high probability of beingminority and ascertained self-reported race/ethnicity.
Principal Findings. We identified 164 subjects as likely minority based on our
algorithm. Of these, 94 completed the survey and 87 identified themselves as black or
Hispanic. The positive predictive value of the algorithmwas 93 percent (CI: 85–97).
Conclusions. Claims data can be used to efficiently identify minorities for participa-
tion in clinical trials.
Key Words. Racial/ethnic disparities, clinical trial design, administrative claims
data

Since 1993, the National Institute of Health (NIH) has required that racial
and ethnic minority groups be adequately represented in all NIH (2009)
sponsored research. Increasing the participation of racial and ethnic minori-
ties in clinical trials is recognized as a key strategy for the reduction of health
disparities (Freedman et al. 1995; Institute of Medicine 1999; Corbie‐Smith,
Moody‐Ayers, and Thrasher 2004). Yet the representation of minorities in
clinical trials continues to be suboptimal in many areas of biomedical
research (Swanson and Ward 1995; Hall 1999; Heiat, Gross, and Krumholz
2002; Sateren et al. 2002; Swanson and Bailar 2002; Sullivan et al. 2007;
Ford et al. 2008;Williams et al. 2010).

Reasons for underrepresentation of minorities in clinical trials include
lower socioeconomic status, lack of insurance, non‐English language, disease
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burden, and fear of harm (Corbie‐Smith et al. 2003; Hussain‐Gambles,
Atkin, and Leese 2004; Ford et al. 2008). Investigators also commonly cite
limited access to minority communities as an additional barrier (Williams
and Corbie‐Smith 2006).

The use of administrative claims data may be one potential approach to
rapidly and efficiently identify, and recruit minorities into clinical trials.
A major barrier to using such an approach has been incomplete ascertain-
ment of race and ethnicity in private and public datasets (Lauderdale and
Goldberg 1996; Arday et al. 2000; National Research Council 2004). How-
ever, over the past decade investigators have been able to validate several
probabilistic approaches to assign race and ethnicity to large cohorts of
patients in such claims data (Fremont et al. 2005; Fiscella and Fremont 2006;
Elliott et al. 2008).

These existing methodologies include geocoding techniques and the
use of Census-based surname lists. Further, the combination of both method-
ologies, particularly when using a Bayesian approach, has shown to improve
the sensitivity and predictive value of either one alone at identifying minority
groups (Fiscella and Fremont 2006; Wei et al. 2006; Elliott et al. 2008; Elliott
2009). To date, this approach has been primarily used in observational stud-
ies. We hypothesize this approach may also be a powerful tool for recruiting
minorities into clinical trials. In this paper, we describe a pilot study that eval-
uates a three‐step algorithm that incorporates these existing methodologies
and the Medicare Race Code (MRC) to identify racial/ethnic minority sub-
jects from a large health benefits carrier database. The study was performed
in preparation for a NIH‐funded randomized clinical trial consisting of a
phone-based intervention for which we plan to recruit 250 black and 250
Hispanic subjects having recently undergone a percutaneous coronary inter-
vention (PCIS).
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METHODS

Study Design, Setting, and Participants

Subjects were identified from a large health benefits company (Humana)
claims database of approximately 3.5 million members enrolled in a com-
mercial health maintenance organization (HMO), preferred‐provider organi-
zation (PPO), or Medicare plans. The database includes a member file
containing demographic information for each member per encounter (age,
gender, type of insurance, surname, and address); a medical file containing
up to nine recorded International Classification of Diseases, ninth revision
(ICD‐9) codes per encounter; and a pharmacy file. From the database, we
selected subjects older than 18 years of age who had an ICD‐9 procedure
claim for a drug eluting stent (36.07) or bare metal stent (36.06) between
September 1 and October 31, 2009. We excluded subjects who died or
disenrolled from the health plan, those living in states where neither of the
two Humana study nurses held a nursing license, and self-insured employer
groups for whomHumana only provides administrative services.

Assignment of Likely Race/Ethnicity

The subjects we identified as PCIS recipients were assigned a likely race/eth-
nicity according to a three‐step sequential algorithm: (1) the 1990 Census
Spanish Surname list (SSL), (2) the MRC, and (3) geocoding. Our objective
was to identify minority subjects to then screen them for eligibility for enroll-
ment into a clinical trial. As our goal was not to recruit a nationally represen-
tative sample, we decided to test this simpler methodology instead of using a
Bayesian approach.

1990 Census Spanish Surname List. The surnames of all subjects identified as
stent recipients were matched against the SSL (Word and Perkins 1996). This
list classifies surnames into six categories according to the likelihood of being
of Hispanic origin. We only assigned Hispanic ethnicity to those in the
“Heavily Hispanic” category (i.e., >75 percent of householders with a sur-
name in this classification are Hispanics).

Medicare Race Code. The MRC has a sensitivity of 97 percent for white
persons and 95 percent for black persons, but <40 percent for Hispanic
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Medicare beneficiaries (Arday et al. 2000). However, the positive predictive
value (PPV) of the MRC is above 96 percent for both black and Hispanics
persons (Arday et al. 2000). Thus, we used the MRC to identify blacks and
anyHispanic subjects missed by the SSL in Step 1.

Geocoding. While racial integration is slowly increasing for blacks in
major metropolitan areas of the United States (U.S. Census Bureau: The
American Community Survey 2011), geographic racial segregation
remains widespread and thus geocoding continues to be very accurate
for the identification of black subjects (Glaeser and Vigdor 2001; Fre-
mont et al. 2005). Though Hispanics tend to live in less segregated
neighborhoods (Logan 2001), we also examined this approach to help
identify any potential Hispanics who remained unclassified after the first
two steps.

Using commercially available software (Ingenix Geocoder 4.0 Optu-
mInsight; Eden Prairie, MN, USA), we matched the geographical infor-
mation of each subject (complete address and zip code) to census data to
identify the demographic composition of the area in which each subject
resided. We used the full address of a subject to match it to a census
block group (Fremont et al. 2005). When we were unable to match at a
census block level, we tried to match to the larger census tract level. In
approximately 10 percent of cases, these matches were not possible and
we matched at the more heterogeneous zip code level (Fiscella and
Fremont 2006). We classified persons as black or Hispanic if they lived in
the corresponding geographic unit where 75 percent or more of all per-
sons belonged to that specific minority group. This threshold is more con-
servative than the 66 percent cutpoint used in other reports (Fremont
et al. 2005; Fiscella and Fremont 2006).

Verification of Race/Ethnicity

We ascertained race/ethnicity information by self-report. Two bilingual
(Spanish/English) Humana nurses made up to ten attempts to reach each sub-
ject during a 1‐week period. For verification of race and ethnicity subjects we
asked, “Are you of Hispanic or Latino origin?” and “Do you consider yourself
black or African American, white or other race?”
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Willingness to Participate in Clinical Trials

The survey also ascertained the willingness of each subject to participate in
our proposed clinical trial. After a brief description of the study, subjects were
asked, “If Humana launched this study to compare the effectiveness of two
different types of services for their members who recently received a coro-
nary stent, would you consider participating?

Statistical Analyses

We report number and percentage of subjects who were reached and who
agreed to participate in the survey, along with frequency distributions and the
PPVof the algorithm to assign race/ethnicity.Wemeasure the PPVof the algo-
rithm at identifying a minority as well as the PPV by each race/ethnicity. In
the calculation of overall accuracy of the algorithm, black Latinos were
categorized as Hispanic to prevent double counting. However, for all race
and ethnic specific analyses they were included in the black and Hispanic cat-
egories. Our main goal was to determine whether our approach could rapidly
and efficiently enroll a large number of minority subjects. Had we wanted to
determine other accuracy measures such as the sensitivity and specificity of
our approach, we would have needed to sample a very large number of sub-
jects to determine true and false negatives.

RESULTS

Baseline Characteristics

We identified 1,225 patients who had medical claim for PCIS during Septem-
ber and October of 2009 (Figure 1). The three‐step algorithm identified 208
as likely minority subjects (black or Hispanic). These 208 subjects resided in
25 different states but 75 percent lived in one of the following five states: Flor-
ida (35 percent), Texas (17 percent), Illinois (6 percent), Louisiana
(6 percent), and Virginia (6 percent). During a 1‐week period, we were able
to contact 99 of the 164 eligible subjects for a response rate of 60 percent. Of
those, 94 agreed to participate in the survey for a participation rate of
95 percent. The baseline characteristics of this group are depicted in Table 1.
Respondents weremore likely to be black andmost wereMedicare beneficia-
ries. The average age was 71 ± 9 years and 46 percent of the reached sub-
jects were female.
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Accuracy of the Algorithm

Of the 94 subjects who participated in the survey, 87 identified themselves as
black or Hispanic; 63 (67 percent) were black, 27 (29 percent) Hispanic, and
three were black Hispanics (Figure 1). Thus, the PPV of the algorithm to

† Percentage of Black subjects identified by this step
* Percentage of Hispanic subjects identified by this step

All subjects who 
received a coronary 
stent (1225)

Hispanic (70)
(77%)*

Non Hispanic (1155)

Spanish 
Surname list

Black (109)
(93%)†

Hispanic (8)
(9%)*

Unclassified (1038)

Medicare 
Race Code

Hispanic (13)
(14%)*

Non Hispanic (1025)

Black (8)
(7%)†

Unclassified (1017)

Geocoding

Cut point: 75 %

Non Hispanic 
White (874)

Unclassified (143)

Figure 1: Three‐Step Sequential Algorithm to Ascertain Likely Race/
Ethnicity
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identify individual racial/ethnic minority subjects was 93 percent (CI: 85–97).
All seven subjects whom our algorithm misclassified were non‐Hispanic
white. By race, of the 68 subjects who were identified as likely black, 62 were
black for a PPVof 91 percent (CI: 80–96). Similarly, the algorithm identified
26 subjects as likely to be Hispanics, of whom 24 self-reported to be Hispanic
for a PPVof 92 percent (CI: 75–99).

Of the 94 respondents, 58 (62 percent) noted that they would be inter-
ested in participating in our proposed clinical trial. Twenty‐four respondents
(26 percent) stated they would likely not participate in the study and another
12 percent were not certain they would participate. By race and ethnicity,
30 percent of the Hispanics and 20 percent of blacks reported they did not
think they would participate in the proposed clinical trial.

DISCUSSION

In a 1‐week period, two part‐time bilingual research nurses (one FTE) were
able to identify 60 black and 27 Hispanic subjects who had recently received
a PCIS. Our algorithm had a PPV above 90 percent for both minority
groups. Of these, 58 were very willing to participate in our proposed clinical
trial.

Hispanics have been the group least represented in clinical trials (Hall
1999; Heiat, Gross, and Krumholz 2002) and hardest to identify from tradi-
tional claims data such as Medicare. In our study, most of the Hispanics
(76 percent) were identified using the surname list. Others also have reported
similar success in using surname lists to increase the accuracy of the MRC for
Hispanics with reported sensitivities of above 90 percent (Howard et al.
1983; Hazuda et al. 1986; Perez‐Stable et al. 1995; Word and Perkins 1996;

Table 1: Baseline Characteristics of Subjects Participating in the Pilot
Survey

Characteristic

Number 94
Age (mean ± SD) 70.6 ± 8.9
Female (%) 46
Likely black (%) 72
Likely Hispanic (%) 28
Drug eluting stents (%) 76
Medicare (%) 96
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Morgan, II, and Virnig 2004; McBean 2006). However, our study identified
10 percent of the minority subjects through the geocoding method, suggest-
ing this step may still be of value in this group. This has been confirmed
in other reports (Elliott 2009). An additional advantage of geocoding is the
ability to select additional sociodemographic characteristics such as median
income.

Among elderly blacks, the MRC has been shown to have a high sensi-
tivity and high specificity. In our study, the MRC indentified most of our
black subjects. Thus, studies that seek to only identify black elders may use
this as the primary strategy. However, the reported accuracy of geocoding
techniques to identify blacks is 89 percent when compared to MRC. Thus,
geocoding alone may be effective at identifying blacks, especially younger
ones lacking Medicare data (Fremont et al. 2005). Thus, while SSL may be
used for identifying most Latinos and MRC for black elders, for studies that
seek to sample both groups, and in particularly when younger and more
diverse populations are desired, our three‐step approach that also incorpo-
rates geocoding seemsmost suitable.

In our study, over 60 percent of those surveyed were willing to partici-
pate in our clinical trial. This finding is not unexpected. Although minorities
may have concerns about research participation, reports have shown that
once minority populations are appropriately identified and informed using
culturally sensitive approaches, they are at least as willing to participate in
clinical trials as nonminority groups (Katz et al. 2008).

Our approach has some important limitations. First, researchers inter-
ested in this recruitment methodology need timely access to claims data hav-
ing protected health information. This may be a challenge with some public
claims files. Private claims databases may be more feasible but researchers
will need to have HIPPA-compliant collaborative agreements with such
private companies. Second, our planned clinical trial does not require face-
to-face visits and thus subjects were recruited throughout the United States.
Studies that require in-person encounters could still use such an approach but
may need to identify subjects in narrowly defined geographical areas. The
applicability of the algorithm in such cases would depend on the density of
racial/ethnic minority populations in a particular area and the ability to
collaborate with organizations collecting data in those groups.

Third, while the price of geocoding software is decreasing, the cost of
some products remains beyond the reach of individual investigators. How-
ever, many organizations that work with large claims databases such as insur-
ers and state public health departments already use these analytic tools.
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Lastly, using the above algorithm we may select a sample that is not
fully representative of the all minorities living in the United States. For exam-
ple, we would not capture subjects who do not have heavily Hispanic
surnames or younger black who live in nonsegregated communities.
However, the methodological need of having a fully representative sample is
less pressing when recruiting for a clinical trial. Other approaches currently
used by investigators to recruit minorities into clinical trials, such as targeted
recruitment in health systems that disproportionately serve minority groups,
would also generate nonrepresentative samples. Declining and differential
response rates are also challenging. Indeed, this is a problem that plagues
most approaches to collect nationally representative samples of minority
groups (Blustein 1994; Bickart 1999; Zaslavsky 2002; Kressin 2003; Fremont
et al. 2005; Fiscella and Fremont 2006).

In conclusion, the lack of race and ethnicity information on claims data
has limited its applicability for minority health research. Using a simple
three‐step algorithm, we could accurately identify, from a claims database, a
large number of minority subjects who were willing to participate in a clinical
trial. The main strengths of this methodology were the relatively low costs
and resources needed, making it an attractive strategy for trials that require
significant minority representation. The use of claims data also allows investi-
gators to identify minority populations who fulfill other relevant inclusion cri-
teria, such as having had a major medical procedure or to measure outcomes
such as health care utilization, clinical outcomes, and medication adherence.
Ultimately, the 2010 Patient Protection and Affordability Act (Andrulis et al.
2011) and the requirements for enhanced reimbursement under Medicare for
meaningful use of electronic health records (Blumenthal and Tavenner 2010)
will require all administrative data systems to collect data on race and ethnic-
ity. Until these federal mandates are fully implemented, we propose this as a
simple and feasible approach to identify and recruit minorities into clinical
trials using medical claim databases.
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