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DESIGNING MULTI-ETHNIC STROKE STUDIES: THE BRAIN ATTACK SURVEILLANCE IN

CORPUS CHRISTI (BASIC) PROJECT

The Brain Attack Surveillance in Corpus
Christi (BASIC) project is a population-based
stroke study comparing Mexican Americans
and non-Hispanic whites. Extensive effort is
made to detect all patients regardless of eth-
nicity and ensure equal participation in the in-
terview among both groups. We describe here
the study’s design and process evaluation with
a focus on reducing bias in case ascertainment
and participation. During the first 28 months
of the project, 11,829 subjects were screened.
Availability of neuroimaging did not differ by
ethnicity (P50.22), nor did confidence in the
validated diagnosis of stroke (P50.10). Partic-
ipation rate in the interview also did not differ
by ethnicity (P50.92). There was excellent
agreement of ethnic classification between
chart abstraction and self-report (kappa50.94,
P,0.001). We conclude that multi-ethnic
stroke comparison studies are feasible. Utiliz-
ing epidemiologic principles to design, recruit
and analyze data are critical. Process evalua-
tion to examine for sources of bias is important
to study conduct. (Ethn Dis. 2004;14:520–
526)
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INTRODUCTION

Stroke has a predilection for racial
and ethnic minority populations.1,2 The
National Institute of Neurologic Disor-
ders and Stroke identifies further assess-
ment and treatment strategies aimed at
minorities to be a high priority for fu-
ture cerebrovascular research.3 Stroke
epidemiologic, observational and clini-
cal trial studies that aim to generalize
their results to multi-ethnic populations
must include specific design strategies.
Stroke studies focusing on multi-ethnic
populations need to assure equal recruit-
ment, participation, and evaluation.
Several studies have demonstrated that
this is a difficult process.4–11 Recruit-
ment of minority subjects often lags be-
hind that of non-Hispanic White
(NHW) subject recruitment. Evalua-
tion, compliance, retention and follow-
up are critical issues that require cultur-
ally sensitive approaches to assure max-
imal efficacy. While there is a lot of
published information on strategies to
improve recruitment of minority sub-
jects,4–11 there is little information on
the design and process evaluation to as-
sure that bias is minimized while com-
paring multi-ethnic populations for
stroke risk. Epidemiologic investigations
that seek to uncover race/ethnic differ-
ences need to ascertain and evaluate
stroke cases in the same fashion regard-
less of race/ethnicity.

We report here the design and pro-
cess evaluation of the Brain Attack Sur-
veillance in Corpus Christi (BASIC)
project. The BASIC project is a multi-
ethnic population-based stroke surveil-
lance study designed to identify and val-
idate all stroke cases within a commu-
nity. The purpose is to compare stroke

attack rates, and to uncover the conven-
tional risk factors and access to care/ac-
culturative differences among Mexican
American (MA) and NHW stroke pa-
tients. It was imperative that BASIC
identify all stroke cases and obtain com-
plete documentation of demographic,
social, and clinical information on all
stroke patients.

METHODS

Study Population
Nueces County, Texas is located on

the Texas Gulf coast. The total popu-
lation of Nueces County was 313,645
in 2000,12 with approximately 89% of
the county population residing within
the city of Corpus Christi. Of the total
population, 56% are persons of Hispan-
ic origin, 38% are NHW, and 6% are
African American or of other races.
There are sociodemographic differences
between Mexican Americans (MAs) and
NHWs in Nueces County. The levels of
income and education for MAs and
NHWs in Nueces County are quite
similar to the levels for these respective
ethnic groups in the State of Texas as a
whole.12 This suggests that this popu-
lation may closely reflect the conditions
and characteristics of the broader pop-
ulation of MAs.

The MA community in Corpus
Christi is not an immigrant population.
In fact, in a population-based survey,
MAs had resided in the community lon-
ger, on average, than NHWs.13 The
MAs in this community are predomi-
nantly second and third generation born
United States citizens. This study was
fully integrated into the community uti-
lizing print, television, and radio stories.
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Fig 1. Data flow in the BASIC project. Nueces County, Texas, January 2000–present
All materials were available in Spanish
and English, and project staff commu-
nicated with subjects in the patient’s
language of choice.

Medical care in Nueces County is
highly self-contained, a situation which
is essential to the accurate population-
based ascertainment of stroke events.
There are 6 acute care hospitals whose
combined catchment areas encompass
the resident population of the County.
Computed tomography (CT) and/or
magnetic resonance imaging (MRI)
units are available at all these hospitals.
Houston and San Antonio, the nearest
urban centers, are both well over 150
miles from Nueces County; therefore,
the likelihood of referral outside the
County for first medical contact for
acute stroke care is extremely low. In
fact, Corpus Christi is the regional med-
ical center for south Texas. The contig-
uous counties are relatively sparsely pop-
ulated.

Surveillance Methods
Data collection began January 1,

2000 and is on-going. Cerebrovascular
events are defined based on published
criteria.14–18 Case identification of hos-
pitalized events is accomplished by us-
ing both active (‘‘hot pursuit’’) and pas-
sive (‘‘cold pursuit’’) ascertainment pro-
cedures at all hospitals serving the Cor-
pus Christi population. The combination
of active and passive surveillance was
shown to be superior to either method
alone for complete case ascertainment
for stroke surveillance studies.19 The
‘‘Hot Pursuit’’ method is similar to that
used by the World Health Organization

Monitoring Trends and Determinants
in Cardiovascular Disease (MONICA)
study.14 For hospitalized patients, both
emergency room and admission logs are
reviewed daily by BASIC abstractors.
Hospital wards and intensive care units
are routinely examined for stroke pa-
tients as well. Abstractors undergo a for-
mal stroke education program. They are
trained to review medical records and
abstract data into an electronic case re-
port form.

To assure complete ascertainment of
hospitalized stroke events, lists of dis-
charges with Stroke International Clas-
sification of Diseases, Ninth Revision
(ICD-9)20 codes 430–438 (cerebrovas-
cular disease) are obtained monthly
from each hospital (passive surveillance).
In-hospital stroke patients are carefully
sought after by both routine canvassing
of hospital wards and through ICD-9
codes. Finally, out-of-hospital stroke
deaths are identified from emergency
department screening, reports from the
county medical examiner, and the Texas
Department of Health Death Database.

Exclusion criteria are: subjects less
than 45 years old, individuals who had
a stroke as a result of head trauma, and
non-Nueces County residents. Because
United States zip codes are not county
specific, the United States Census bases
county status on the physical address of
the resident. To assure that only Nueces
County residents are included in this
study, we have identified all Nueces
County specific zip codes and 5 prob-
lematic zip codes. These 5 problematic

zip codes cross county lines, so subjects
with these zip codes may not be Nueces
County residents. If a subject has a
problematic zip code, the physical ad-
dress of the subject is entered into the
United States Census Web Page to de-
termine county status (http://tier2.
census.gov/ctsl/ctsl.htm).

Figure 1 illustrates the process of
case abstraction, verification, and vali-
dation. Screening for potential stroke
cases is accomplished by searching ad-
mission and emergency department logs
for any of a group of symptom or di-
agnostic terms that have been validated
as predictors of cerebrovascular patients.
These terms were validated during a pi-
lot study where 1,077 charts were re-
viewed for patients presenting with
stroke symptoms.21 Based on the list of
screening terms, those patients with an
admitting diagnosis/symptom suggestive
of stroke are selected for case review by
a ‘‘Hot Pursuit’’ abstractor. Abstractors
immediately review the medical record
of each patient and complete a Screen-
ing Form for those cases that meet cri-
teria for this project. All data are directly
entered into a computer database on a
laptop at the site of medical record re-
view.

At this point the verification step
takes place. The verification step re-
quires the abstractor to determine if the
patient has a potential for diagnosis of
stroke. Abstractors have been trained ex-
tensively and proven capable (.95%
sensitivity) of differentiating between
‘‘potential stroke, yes’’ and ‘‘potential
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stroke, no.’’ They are taught to include
any subject with any possibility of hav-
ing a stroke. A study neurologist is al-
ways available to review the case with
the abstractor. If the patient is deter-
mined to be a potential stroke case, ab-
stractors collect additional information
on the Abstraction Form and copy rel-
evant data from the patient’s medical re-
cord. The Abstraction Form collects ad-
ditional risk factor information, prior
history, and neuroimaging results. The
BASIC project also facilitates an esti-
mation of stroke severity at onset by ex-
trapolating the National Institutes of
Health Stroke Scale (NIHSS) score.
This method of chart abstraction to es-
timate the NIHSS has been validated.22

All information is then sent to the
study neurologists for a final validation
of stroke or no stroke. Following veri-
fication, the specifically developed com-
puter program randomizes all subjects
regardless of stroke classification to in-
terview (75%) or no interview (25%).
Subjects are approached while hospital-
ized to assure best recall of pre-morbid
conditions. The subject and closest
friend/relative are interviewed for com-
pleteness. Before the interview begins a
series of orientation questions are asked
to assure that the patient is capable of
providing accurate responses. If the sub-
jects do not answer the questions cor-
rectly, the closest friend/relative (proxy)
is interviewed. This procedure was val-
idated in a large trial of patients inter-
viewed soon after intracranial hemor-
rhage.23 Two thirds of the interviewed
group are randomized to have an ex-
tended abstraction form completed.
This form includes all pertinent lab and
stroke evaluation data and will provide
a sample of very detailed information on
MA and NHW stroke patients.

Finally, non-hospitalized stroke cases
are ascertained via a scientific sample of
out-of-hospital stroke cases that are ex-
trapolated to the total community. A list
of all primary care physicians (internal
medicine, family practice, or general
practice) and neurologists from the Nu-

eces County Medical Society (not just
members of the society) was obtained.
A similar list of nursing homes was ob-
tained from the yellow pages. Random
selection was done by computer pro-
gram to obtain a group of 47 primary
care physicians, 4 nursing homes and all
of the 11 neurologists to be in the sam-
ple. The size of the sample was selected
to accommodate the ability of one FTE
individual to screen these sources.

The sample of 62 were approached
and agreed to participate. They met
with the investigators to discuss the
goals of identifying non-hospitalized
stroke patients. Screening at the offices
is accomplished through a variety of
mechanisms. Some offices keep an elec-
tronic record and are screened like a
hospital passive listing. Some offices
keep a hand written log and are
screened like an active emergency de-
partment log. Some offices volunteer
cases to us as we routinely canvas each
site, providing aggressive front and back
office and physician contact. Some phy-
sicians report that their policy is to ad-
mit all TIAs and strokes and support
this with evidence of admissions of these
patients. Our local physician supporters
contact the sample group to encourage
continued participation. Our commu-
nity procedures follow the principles of
modeling, medical detailing, and audit-
feedback well known among Health Be-
havior and Health Promotion research-
ers.

Extensive communication with the
public through print, radio, and televi-
sion media encourages county residents
to call 911 immediately for stroke or
TIA symptoms. A self-report system was
not utilized due to the reliance on
source medical documentation for case
validation.

Cases are assigned a classification of
either: definite stroke, probable stroke,
or possible stroke based on the follow-
ing definitions:
Definite: Onset of an acute focal neu-
rological deficit with confirmatory evi-
dence of stroke by neuroimaging and

documented exclusion of other possible
etiologies (hypoglycemia, seizure, tu-
mor, hysteria, encephalopathy).
Probable: Onset of an acute focal neu-
rological deficit with normal initial neu-
roimaging and documented exclusion of
other possible etiologies (hypoglycemia,
seizure, tumor, hysteria, metabolic en-
cephalopathy).
Possible: Onset of an acute focal neuro-
logical deficit with absent neuroimaging
or without supportive clinical or labo-
ratory evidence to exclude other possible
etiologies (hypoglycemia, seizure, mass/
tumor, hysteria, metabolic encephalop-
athy).

The purpose of this classification
into definite, probable, or possible is
only to determine whether an ethnic
difference exists in our confidence on
case status. All cases, regardless of pos-
sible, probable, or definite designation
are included in the stroke pool and con-
sidered eligible for interview and ex-
tended abstraction. Patients with TIA
may meet the above definition of either
probable or possible with the addition
that their symptoms resolve within 24
hours.

Estimation of Population Size
To compute appropriate rates of

stroke occurrence, population data will
be needed by age, sex, and race/ethnic
group of the County. Such detailed pop-
ulation data is available for the census
year 2000 from the US Bureau of Cen-
sus.12 Postcensal population estimates
and projections are provided in detail by
the Texas State Data Center at Texas
A&M University, an affiliate of the US
Bureau of the Census. The population
in Nueces County is stable. This county
is not a border community and very lit-
tle immigration occurs.

Analysis Plan and Sample Size
The aim of this study is to estimate

the relative stroke burden of MAs and
NHWs. Sample size estimates were
based on a pilot investigation of stroke
hospitalization rates in this communi-
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Table 1. Stroke patient screening in the BASIC project. Nueces County, Texas, Jan-
uary 2000–April 2002

Ethnic Category Men Women Total

Hispanic or Latino
Not Hispanic or Latino
Unknown
Total

3,747
3,484

75
7,306

2,260
2,210

53
4,523

6,007
5,694

128
11,829

Table 2. Distribution of validated definite, probable and possible stroke by ethnic-
ity, the BASIC project, Nueces County, January 2000–April 2002.

Definite Probable Possible Total

Complete Ischemic*
MA
NHW

212
210

265
242

93
61

570
513

TIA†
MA
NHW

0
0

131
148

112
117

243
265

* x 4.72, P5.10.2
2

† x 0.193, P5.66.2
1

ty21 and extrapolated for the planned 3
year surveillance time in BASIC. As-
suming an alpha error rate of 0.05 and
a power of 80%, the sample size was
calculated to distinguish a 30% ethnic
difference in stroke attack rates (first
ever and recurrent ischemic stroke 1 in-
tracerebral hemorrhage 1 subarachnoid
hemorrhage), ischemic stroke alone, and
stroke mortality alone. It was recognized
that 3 years of surveillance was insuffi-
cient to detect a 30% ethnic difference
in intracranial hemorrhage (intracere-
bral 1 subarachnoid hemorrhage).

We also wished to investigate the
factors contributing to the ethnic differ-
ences in stroke attack rates and mortal-
ity. The underlying hypothesis is that
ethnic differences in stroke will be re-
lated to poor access to care and accul-
turation and to increased prevalence of
risk factors among MA stroke patients
relative to NHWs. The power compu-
tation is provided for a comparison of
the insurance frequency of stroke pa-
tients between NHW and MA patients.
Specifically, we are interested in testing
if the prevalence of insurance (an im-
portant measure of access to care) be-

tween NHW and MA populations at
risk is different. The initial estimate of
the prevalence of insurance coverage in
the NHW population who suffered a
stroke is 94% from the pilot study. Us-
ing the expected cohort of 600 inter-
viewed patients, we will have 84% pow-
er to detect an absolute difference of 7
percentage points in insurance preva-
lence between the 2 ethnic groups.

Quality Control
Several BASIC protocols have been

developed to assure the best data collec-
tion. The protocols involve: training
and certification of abstractors and
study neurologists; standardized data
collection procedures; and inter-rater re-
liability methodology. Study abstractors
must undergo a standardized training
and certification process before they can
begin to collect data independently.
This includes a period when they collect
data under the supervision of the pri-
mary investigator (PI). Abstractor train-
ing is a continuous process involving
stroke workshops on a regular basis. Ab-
stractors also take a yearly recertification
exam.

Data collection has been standard-
ized and all data collection procedures
are clearly outlined in a Procedure Man-
ual to assure that all abstractors collect
the data in the same manner. Inter-rater
reliability is checked on a monthly basis.
Abstractors re-abstract patient charts
and a comparison of the original data
collection and quality control (QC) re-
abstraction is made. For the entire
group, the overall discrepancy rate has
been less than 1% for the entire project
and it has been necessary to retrain only
one abstractor. One area of particular
QC importance is the verification step.
This step determines if a subject will be
included in the study. Abstractors must
call study neurologists and review pa-
tient data to determine if a subject
should be included in the study. Ab-
stractors have to achieve and maintain a
97% agreement rate with the study neu-
rologists for 2 months before they can
verify cases independently. This agree-
ment rate is checked on a yearly basis.
Study neurologists also must adhere to
rigorous QC standards. All study neu-
rologists were trained to validate stroke
cases according to the standards set
forth in this study. An algorithm was
developed to aid the neurologists in
stroke validation. Strict adherence to the
algorithm is essential to maintain diag-
nosis continuity between neurologists.
Ten percent of all validated charts are
re-validated by a different study neurol-
ogist. Neurologists must maintain less
than a 1% discrepancy rate or they are
re-trained. This has been unnecessary to
date.

The BASIC project was approved by
the University of Michigan and the Uni-
versity of Texas at Houston’s Institution-
al Review Boards, all local hospitals, and
the County Health District. Finally, the
BASIC project adheres to all HIPAA
regulations and recommendations. Since
this research could not practicably be
conducted without access to public
health information (PHI) or without a
waiver of consent from screened sub-
jects, a HIPAA research waiver was ap-
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Table 3. Neuroimaging among verified stroke cases, the BASIC project, Nueces
County, January 2000–April, 2002

Race/
Ethnicity CT MRI No Imaging Total*

MA
NHW
Total

995
881

1876

37
45
82

57
62

119

1089
988

2077

* x 3.0, P5.22.2
2

Table 4. Interview inclusion information, the BASIC project, Nueces County, Jan-
uary 2000–December 2001

Race/
Ethnicity Complete

Refused/
Cannot Locate Total*

MA
NHW
Total

324
335
659

66
67

133

390
392
692

* x 0.009, P5.92.2
2

plied for and granted. Additional secu-
rity mechanisms were put into place to
protect PHI and all material is de-iden-
tified and cases are assigned a random
subject ID code that contains no PHI.
A consent form is signed by all subjects
or their next of kin who are contacted.

RESULTS

During the first 28 months of the
study, 11,829 subjects were screened.
Table 1 provides the ethnic and gender
information on screening of potential
strokes with a combination of active and
passive surveillance. Based on the pilot
study, we expected a sample size of
1,184 completed ischemic strokes over
3 years. In 28 months, we validated
1,083 subjects with completed ischemic
strokes. This extrapolates to 1,397 in 3
years, far ahead of schedule.

Ethnic Classification
Ethnicity is determined from infor-

mation available in the medical record.
Medical record data used for classifica-
tion of ethnicity includes physician re-
ports, nursing notes and assessments,
and administrative forms. If a discrep-
ancy is found in the medical record, eth-
nicity is recorded according to a hier-
archy. Hispanic ethnicity takes prece-
dence to non-Hispanic White. This
protocol has yielded a 97% agreement
(kappa 50.94, P,.001) between the
interview and medical record for ethnic
classification in the first 28 months. Vir-
tually all of the Hispanic population is
MA. During the first 28 months of the
BASIC project, only one Hispanic pa-

tient interviewed described their origins
other than from Mexico (,.5%).

Ethnic Differences in Stroke
Evaluation

The ethnic distribution of definite,
probable, and possible stroke reflects the
availability of the information and cer-
tainty of the validation process. Table 2
shows that there is no association to
date of ethnicity and distribution of def-
inite, probable, or possible completed
stroke (4.72, P5.10) or transient ische-
mic attack (TIA) (0.193, P5.66) in BA-
SIC to date. Similarly, Table 3 shows
there is no ethnic difference in the avail-
ability of neuroimaging by ethnicity
(3.0, P5.22) among stroke cases veri-
fied potential stroke by abstractors.

To accurately compare access to care
and acculturation differences among
MAs and NHWs, the response rate for
the interview must be similar. Table 4
provides this data. There is no associa-
tion of interview completion by ethnic-
ity, 0.009, P5.92. Importantly for our
study, and those comparing ethnic pop-
ulations, as Table 5 demonstrates, dur-
ing the first 24 months of the study,
there was no association of ethnicity and

use of proxies in the BASIC project
(0.50, P5.48).

Proxy and Subject Interview
Agreement

The protocol for interview specifies
that a proxy will be used to supplement
or replace the subject interview if the
subject is unable to correctly answer a
set of screening questions used previ-
ously in other stroke epidemiology in-
vestigations.23 We performed an inves-
tigation of the agreement among 20
proxies and subjects for 7 critical items
contained in the interview. This data is
shown in Table 6 and reflects the very
high proxy/subject agreement.

Out-of-Hospital Stroke
Surveillance

During the first 16 months of the
sampling procedure 54 of 60 (90%)
out-of-hospital stroke cases were found
from sample locations despite the fact
this group makes up only about 25% of
potential out-of-hospital physician con-
tacts for stroke. Extrapolating this to the
total population, we believe 105 addi-
tional strokes occurred in the popula-
tion, 43 (6% of total) in the MAs, and
62 (9% of total) among NHWs. This
effort has provided more precise esti-
mates of the stroke rate in each of these
2 populations. Without the out-of-hos-
pital sample effort, we would underes-
timate stroke attack rates in both pop-
ulations. We would also overestimate
the relative burden of disease in MAs
since NHWs are more likely to visit an
outpatient facility for stroke.
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Table 5. Use of proxy interview subjects in the BASIC project, Nueces County,
January 2000–December 2001

Race/
Ethnicity Proxy Subject Total*

MA
NHW
Total

105
100
205

219
235
454

324
335
659

* x .50, P5.48.2
1

While self-report may be

important for socio-cultural

studies including access to

care and acculturation, it

may not be as informative

for genetic studies.

Table 6. Pilot study of proxy/subject interviews. The BASIC project, Nueces County,
Texas

% Agreement Kappa P

No insurance
No routine physician
History of hypertension
History of diabetes
Current smoker
Less than high school education
Trust doctors and nurses

100%
100%
84.2%

100%
94.7%

100%
89.5

1.00
1.00
0.31
1.00
0.83
1.00
0.44

,.05
,.05

.08
,.05
,.05
,.05
,.05

DISCUSSION

There were 2 main strategies em-
ployed in BASIC to capture all stroke
patients and enable equal interview par-
ticipation rates regardless of ethnicity.
The first was to be exhaustive in search-
ing for inpatient cases, those that pre-
sent to emergency departments and
those that are only seen as outpatient
visits. Because of limitations in access to
care among minority populations, cer-
tain groups are more likely to seek care
from outpatient settings and others
from emergency departments.9 Previous
studies have shown that stroke patients
of different race/ethnic backgrounds are
likely to die in different locations
(home, hospital, or nursing home), and
that all locations should be included
when making race/ethnic compari-
sons.24 The BASIC solution is to ag-
gressively search all possible sources for
stroke cases with equal rigor.

The second strategy was to fully in-
tegrate the study into the community.
This strategy facilitates reporting of
stroke cases for complete case capture.
It also improves minority response rates
for the interview section of the protocol.

The strategy employed community con-
tact through print, radio, and television
media. It also relied on physician and
nurse education through lectures at
medical society meetings, newsletters,
and hospital activities. Local physician
support is critical to BASIC. The BA-
SIC field staff are all indigenous to the
region. University researchers remain
out of the spotlight. It seems critical to
avoid the notion that researchers from
outside the community are coming into
the community to work. Some studies,
particularly clinical trials, have em-
ployed local lay community leader sup-
port.25 This was not done in BASIC.

All subject information is available
in Spanish and English. Spanish-speak-
ing individuals are approached by a bi-
lingual abstractor. The interview ques-
tions were translated and back-translat-
ed from Spanish. More importantly, ex-
tensive pilot testing was utilized to
assure that the questions were culturally-
sensitive and measuring the objectives
they were intended to study. The fact
that the interview participation rate did
not differ by ethnicity is critical to eth-
nic comparisons. Further, the study sug-
gests no differences in proxy use for in-

terviews. Ethnic differences in proxy use
could bias the study. Controversy exists
on the accuracy of proxy responses.
Some studies have found that the agree-
ment between participant-proxy infor-
mation is acceptable.26,27 Others have
found that proxy information signifi-
cantly biases the results,28 and still oth-
ers have found that the loss of data if
proxy information was not used con-
tributed more bias than if the proxy in-
formation was used.29

The agreement of the ethnic classi-
fication between chart abstraction and
self-report in the interview sample is ex-
cellent. Classification of ethnicity is
complicated. While self-report may be
important for socio-cultural studies in-
cluding access to care and acculturation,
it may not be as informative for genetic
studies. Studies frequently grossly un-
derestimate Hispanic mortality rates due
to misclassification of ethnicity for nu-
merator calculation (events) but retain-
ing inclusion into denominator data
(population estimates).30

The BASIC project’s limitations in-
clude the inability to find stroke pa-
tients who never present for any type of
medical contact. A prospective cohort
study with frequent examinations and
neuroimaging is necessary for this type
of work. The cost of such an investiga-
tion is quite high and event rates are
low, requiring many years of surveil-
lance. Further, Corpus Christi is not an
immigrant population, and we speculate
that this type of project would encoun-
ter added difficulties in an immigrant
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community. These may include having
subjects return to their native country
for medical care or to die, more extreme
impediments to access to care and there-
fore under reporting of mild events.

Another limitation is the age range
chosen, .44. This was done to include
the overwhelming majority of strokes
with limited resources. However, much
of the disparity is found in younger age
groups. Future studies need to investi-
gate this younger population. The BA-
SIC project does serve as a representa-
tive study paradigm that is well incor-
porated into the community and ap-
pears to be acquiring and analyzing data
in a multi-ethnic community with con-
sistency among population sub-groups.

As minority populations in North
America grow, discovery and elimina-
tion of health disparities is an important
goal. Studies that aim to focus on multi-
ethnic groups must carefully plan out
strategies to effectively study these pop-
ulations while minimizing potential
sources for bias.
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