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 The ‘Stroke Belt’ was fi rst identifi ed in 1965 as a region 

of high stroke mortality in the Southeastern US  [1] , and 
it is frequently defi ned as including 8 southern states: 
North Carolina, South Carolina, Georgia, Tennessee, 
Mississippi, Alabama, Louisiana, and Arkansas. Excess 
stroke mortality rates in this region have been document-
ed since at least 1940  [2]  and despite minor geographic 
shifts  [3] , they still persist  [4, 5] . Within the Stroke Belt, 
a ‘Buckle’ region along the coastal plain of North Caro-
lina, South Carolina, and Georgia has been identifi ed 
with even a higher stroke mortality rate than the remain-
der of the Stroke Belt ( fi g. 1 )  [6] . 

 Two recent reviews identifi ed at least 10 published 
hypotheses of the causes of the Stroke Belt  [5, 7] . These 
hypotheses include an array of potential causes as diver-
gent as differences in socioeconomic status, quality of 
health care, lifestyle choices (including diet), and differ-
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 Abstract 
 The REasons for Geographic And Racial Differences in 
Stroke (REGARDS) Study is a national, population-based, 
longitudinal study of 30,000 African-American and white 
adults aged  6 45 years. The objective is to determine the 
causes for the excess stroke mortality in the Southeast-
ern US and among African-Americans. Participants are 
randomly sampled with recruitment by mail then tele-
phone, where data on stroke risk factors, sociodemo-
graphic, lifestyle, and psychosocial characteristics are 
collected. Written informed consent, physical and phys-
iological measures, and fasting samples are collected 
during a subsequent in-home visit. Participants are fol-
lowed via telephone at 6-month intervals for identifi ca-
tion of stroke events. The novel aspects of the REGARDS 
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ences in major cardiovascular risk factors, including hy-
pertension  [7] . Despite the potential public health impact 
of the Stroke Belt, few data are available addressing these 
hypotheses, and it is not even known whether regional 
differences in stroke incidence contribute to this excess 
stroke mortality. 

 In addition, overall stroke mortality rates among Af-
rican-Americans are about 50% higher than whites with 
the largest disparity at younger ages  [8, 9] . Like the excess 
stroke mortality in the Southeast, little is known about 
the causes underlying the excess stroke mortality in 
blacks. 

 Most large population-based epidemiological studies 
have been conducted in predominantly white communi-
ties (e.g. Framingham, Mass., and Rochester, Minn., 
USA)  [10, 11] . As a result, little is known about stroke 
incidence among African-Americans. The exception to 
this is the Greater Cincinnati/Northern Kentucky Stroke 
Study (GCNKSS), which is estimating stroke incidence 
in a racially mixed community  [9] . Early results from that 
study suggest a substantial excess incidence of stroke in 

African-Americans, primarily in the population below 
age 65, with no excess seen in the oldest age group  [9] . 
While that study has provided important insights into 
racial differences in stroke incidence, it is limited to a 
single geographic region. 

 There are even fewer data available addressing racial 
differences in the role of stroke risk factors. The exception 
is the National Health and Nutrition Examination Sur-
vey (NHANES), and while it is not optimally designed to 
describe geographic variations in stroke risk factors, it has 
provided key national data on prevalence of risk factors 
by ethnic group  [12] . NHANES focuses on a broad spec-
trum of diseases, and therefore does not describe all stroke 
risk factors. 

 Based on very limited data, the excess stroke mortal-
ity in African-Americans may be attributed in part to a 
higher incidence rate. Gillum, on behalf of the Centers 
for Disease Control, recently proposed recommendations 
for population-based research on stroke mortality in Af-
rican-Americans  [13] . Among these recommendations is 
a call for the use of various study designs ‘to assess the 

Region: Stroke Belt Stroke Buckle Remainder of US

  Fig. 1.    Map of US counties showing regions in the REGARDS study. 

D
ow

nl
oa

de
d 

by
: 

U
ni

ve
rs

ity
 o

f A
la

ba
m

a,
 L

is
te

r 
H

ill
 L

ib
ra

ry
   

   
   

   
 

13
8.

26
.1

88
.9

2 
- 

1/
14

/2
01

5 
6:

20
:3

1 
P

M



 Study of Geographic and Racial 
Differences in Stroke 

 Neuroepidemiology 2005;25:135–143 137

role of racial differences in stroke subtype distribution, 
incidence, case fatality, recurrence, competing mortality, 
utilization of therapeutic stroke care, population preva-
lence of stroke and heart disease, hypertension control, 
and diabetes prevalence on the excess mortality in blacks, 
the slowdown in the decline of mortality rates, and the 
geographic variation in stroke’  [13] . This recommenda-
tion addresses almost all aspects of the epidemiology of 
racial/ethnic differences in stroke. 

 The REasons for Geographic And Racial Differences 
in Stroke (REGARDS) study was designed to elucidate 
factors underlying the excess stroke mortality in the 
Southeastern US and among African-Americans. Here, 
we describe the REGARDS study design. 

 Objectives of REGARDS 

 The primary aims of REGARDS are associated with 
geographic and racial/ethnic (African-American vs. 
white) differences in stroke. The primary aims are: 

 (1) To provide national data on stroke incidence and 
case fatality and assess geographic variations and racial 
differences in these measures. 

 (2) To provide national data on prevalence and levels 
of stroke risk factors and assess geographic and racial 
variation in the prevalence of these risk factors. 

 (3) To assess the degree to which geographic and racial 
variations in stroke incidence, case fatality and mortality 
are attributable to variations in risk factor prevalence. 

 (4) To assess geographic and racial variations in the 
magnitude of the impact of prevalent stroke risk fac-
tors. 

 (5) To assess the impact of migration on stroke inci-
dence, case fatality and mortality. 

 (6) To create a blood, urine and DNA repository as a 
resource for future studies. 

 Design and Methods 

 The organization of REGARDS comprises an Operations Cen-
ter and the Survey Research Unit (SRU) at the University of Ala-
bama at Birmingham, a Central Laboratory at the University of 
Vermont, an Electrocardiogram (ECG) Reading Center at Wake 
Forest University, an in-home exam component provided by Ex-
amination Management Services, Inc. (EMSI), and a medical mon-
itoring and stroke adjudication center at Alabama Neurological 
Institute, Inc. An Executive Committee comprising the principal 
investigator of each study center and a National Institute of Neu-
rological Disorders and Stroke representative assists the principal 
investigator at the University of Alabama at Birmingham in the 

scientifi c leadership of the study. Study methods were reviewed and 
approved by all involved institutional review boards, as well as an 
external observational study monitoring board appointed by the 
funding agency. 

 Sampling, Recruitment, and Initial Telephone Interview 
 The REGARDS sample is selected from a commercially avail-

able nationwide list purchased through Genesys Inc., stratifi ed to 
refl ect the specifi c age-race-sex-geographic strata described below. 
Sample listings are purchased in batches of 50,000 households to 
ensure the most current telephone numbers and addresses. Criteria 
for inclusion in the sample include having a name, telephone num-
ber and address in the Genesys database.  The recruitment goal of 
30,000 participants includes 30% from the Stroke Belt, 20% from 
the Stroke Buckle, and the remainder from elsewhere in the conti-
nental U.S. Within each region, approximately one half will be 
white and one half African-American, and within each region-race 
stratum, approximately one half will be male and one half female. 

 A letter and study brochure are sent to each potential participant 
approximately 2 weeks prior to attempting telephone contact. Ini-
tially, only the individual listed in the database was considered a 
potential participant. After recruitment of approximately ¼ of the 
sample, because of concerns that non-heads-of-household could be 
underrepresented by the commercially available list, a household 
enumeration approach and selection of a ‘random’ household 
member was implemented. Trained interviewers make up to 
15 contact attempts during day, evening, weekday and weekend 
calling shifts. Upon reaching a household resident, the household 
is enumerated and one resident aged  6 45 is randomly selected and 
screened for eligibility. Exclusion criteria include race other than 
African-American or white, active treatment for cancer, medical 
conditions that would prevent long-term participation, cognitive 
impairment judged by the telephone interviewer, residence in or 
inclusion on a waiting list for a nursing home, or inability to com-
municate in English. Potential participants who respond ‘don’t 
know’ to questions about medical conditions are considered 
 eligible. 

 Once eligibility is established, respondents are asked for their 
verbal informed consent. Prior to agreeing to participate in the 
study, the participant is told that he/she will be contacted to arrange 
a convenient time and place (usually in their home) to collect phys-
ical measurements, blood and urine samples. Following verbal con-
sent, the medical history, including risk factor evaluation, is col-
lected by computer-assisted telephone interviewing (CATI). CATI 
(rather than in-home interview) is used to collect these data in order 
to provide a higher level of quality control and standardization by 
the use of trained, certifi ed and monitored staff of the SRU. It also 
allows for the assessment of differences in the characteristics of 
participants completing and not completing the in-home exam. 

 In-Home Exam 
 Following the telephone interview, the participant’s contact in-

formation is transmitted to EMSI for scheduling of the in-home 
visit. During scheduling, the participant is reminded to fast over-
night for 10–12 h before the visit and is asked to have medications 
available for recording at the time of the visit. The visit takes place 
on Monday–Thursday mornings to permit fasting status and allow 
time for specimen processing and shipping for receipt the following 
day at the central laboratory. EMSI technicians who are trained on 
methods     for     the     REGARDS    protocol    complete    the    in-home    vis-
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its and ship samples to the central laboratory. If the participant 
changes his/her mind or for some other reason the in-home visit is 
not completed, he/she is then classifi ed as a  partial  participant. 

 At the in-home visit, trained EMSI personnel review and obtain 
written informed consent from the participant. Physical measure-
ments, a resting ECG, medication inventory, phlebotomy and urine 
collection are performed using standardized methods. If the par-
ticipant is willing to provide it, the social security number is ob-
tained for tracking purposes. Self-administered questionnaires are 
left with the participant to gather information on additional demo-
graphic and risk factor characteristics. These questionnaires are 
completed by the participant after the home visit and are returned 
to the Operations Center by self-addressed prepaid envelopes. Any 
problems (e.g. missing or incomplete data) are resolved via follow-
up telephone contact. Participants are mailed a thank-you letter 
and a $30 check approximately 6–8 weeks following the in-home 
visit. 

 Sample Size and Power 
 The sample size of REGARDS was calculated to provide a suf-

fi cient number of stroke events to detect associations with risk fac-
tors with relatively small differences in risk (i.e. small hazard ra-
tios). When REGARDS was initially being planned, most of the 
information on stroke incidence was from predominately white and 
northern communities, specifi cally Framingham, Mass., and Roch-
ester, Minn., USA  [14, 15] . Subsequently, the GCNKSS provided 
valuable information on the anticipated stroke incidence rates in a 
community with adequate representation of blacks and whites  [16] . 
These data were used to calculate the anticipated number of events 
per 1,000 person-years exposure for each race-sex strata ( table 1 ). 
Specifi cally, we anticipate 55.0 events per year for black males, 52.3 
events per year for black females, 36.1 events per year for white 
males, and 34.6 events per year for white females. This provides an 
expected 178.1 stroke events annually, and with approximately 3 
years follow-up, a total of 534.3 stroke events. 

 Using the approaches of Schoenfeld  [17] , the detectable hazard 
ratio can be calculated as a function of the prevalence of the predic-

tor risk factor ( table 2 ). For common predictor factors with a prev-
alence of 30% or more (but less than 70%), a hazard ratio less than 
1.30 can be detected with 80% power and a hazard ratio of 1.36 
with 90% power. Even for ‘rare’ predictor factors with a prevalence 
of 5% (or a very common predictor with prevalence greater than 
95%) a hazard ratio of 1.74 can be detected with 80% power and 
1.90 with 90% power. 

 Data Collected 
 Components of the baseline evaluation are provided in  table 3 . 

The format and content of the medical history and risk factor ques-
tionnaire (collected by CATI) are similar to previous studies of 
cerebrovascular and cardiovascular risk factors  [10, 18–20] . Vari-
ables include age, race, and sex of the participant, history of val-
vular heart disease, kidney disease, reproductive history (if fe-
male), aspirin use, cigarette smoking (including smoking status, 
pack-years exposure, and exposure to passive cigarette smoke), 
alcohol intake, physical activity level, general health (MOS Short 
Form-12)  [21] , access to care, insurance status, marital status, mea-
sures of socioeconomic status (education and income) and social 
network  [22] , psychosocial factors (social network, depressive 
symptoms, and stress), and history of cardiovascular procedures 
(endarterectomy, coronary artery bypass surgery, peripheral vas-
cular surgery, and percutaneous transluminal coronary angioplas-

  Table 1.  Expected rate of stroke events in REGARDS per 1,000 person-years exposure 

Age
group

Black males Black females White males White females

population
event ratea

percent
of popu-
lationb

expected
annual events
in REGARDSc

popula-
tion event
ratea

percent
of popu-
lationb

expected 
annual events
in REGARDSc

popula-
tion event
ratea

percent
of popu-
lationb

expected
annual events
in REGARDSc

popula-
tion event
ratea

percent
of popu-
lationb

expected
annual events
in REGARDSc

45–54 307.3 47% 10.8 308.4 42% 9.7 158.6 40% 4.8 85.3 35% 2.2
55–64 565.7 26% 11.2 498.1 25% 9.3 285.0 26% 5.6 197.9 24% 3.5
65–74 1,169.6 17% 14.5 995.7 18% 13.5 728.9 19% 10.5 476.7 20% 7.0
75–84 2,388.8 8% 14.4 1,520.7 11% 12.4 1,259.9 12% 11.0 1,196.0 15% 13.7
85+ 2,599.1 2% 4.1 2,285.6 4% 7.5 1,902.6 3% 4.2 1,748.5 6% 8.1

Events 55.0 52.3 36.1 34.6

a Number of events per 100,000 person-years [14].
b For each race-sex strata, the percent of US population above age 45 within each age strata [ref. 42: table P12A for whites, table P12B for blacks].
c For example, we expect one fourth of the 30,000 participants, or 7,500 participants, to be African-American men. In the general population, 47% are 

African-American men between 45 and 54 years of age; hence, we expect approximately 3,525 black male participants between the age of 45 and 54. From 
the GCNKSS, the stroke rate for this population is 307.3/100,000; hence, we anticipate 10.8 events per year from this stratum.

  Table 2.  Detectable hazard ratio with 80 and 90% power, by prev-
alence of a risk factor (for 534 events) 

Power Prevalence of risk factor

5% 10% 20% 30% 40% 50%

80% 1.74 1.50 1.35 1.30 1.28 1.28
90% 1.90 1.59 1.42 1.36 1.33 1.32
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ty), myocardial infarction or stroke. Previous stroke symptoms are 
assessed using the Questionnaire for Verifying Stroke-Free Status 
 [23] . Depressive symptoms are assessed by the Center for Epide-
miologic Studies Depression Scale  [24]  and Cohen’s Perceived 
Stress Scale  [25] . Cognitive function is assessed by the Six-Item 
Cognitive Screener  [26] . The duration of the telephone interview 
is 30–45 min. 

 During the in-home visit, EMSI personnel take two blood pres-
sure measurements utilizing a standard aneroid sphygmomanom-
eter. Blood pressure quality control is monitored by central exam-
ination of digit preference, and retraining of technicians takes place 
if necessary. Height is obtained utilizing an 8-foot metal tape mea-
sure and a square, and weight (without shoes) is obtained using a 
standard 300-lb calibrated scale. Venipuncture is performed using 
standardized methods and a random urine sample is collected. 
Quality control of the samples is monitored as in other large cohort 
studies  [27] . Samples are immediately placed in a cooler with ice 
packs for transport to the local EMSI fi eld offi ce. A 12-lead ECG is 
obtained using several electrocardiograph models available from 
EMSI. The ECGs are recorded at standard 25 mm/s speed and 
calibrated to 10 mm = 1 mV. 

 The EMSI examiner records prescription and nonprescription 
medications taken within the previous 2 weeks, and leaves the self-
administered questionnaires with the participant. These include a 

‘Places You Have Lived’ questionnaire, the Block 98 Food Fre-
quency Questionnaire  [28] , a family history questionnaire for 
stroke, heart attack, and death in parents and siblings, and a contact 
information questionnaire. Tracking information, including con-
tact information for two relatives or friends not living with the 
participant, is requested. In the residential history questionnaire, 
the participant records the city and state of birth, and all other cit-
ies and states in which he/she has lived (including dates) up to the 
present residence. 

 The length of the in-home visit is 45–60 min. All appropriate 
paperwork is completed, verifi ed and reviewed with the participant 
to ensure accuracy. The EMSI staff reminds the participant to com-
plete and mail the self-administered questionnaires and reiterates 
that he or she will be contacted by telephone every 6 months. A 
card including his/her height, weight, blood pressure and pulse, and 
a brochure on stroke warning signs are given to the participant dur-
ing the in-home examination. For questions, the participant is 
 encouraged to contact the Operations Center through a toll-free 
number. 

 Data Handling and Processing 
 At the local EMSI offi ce, the in-home visit status is updated in 

a schedule tracking system. Blood samples are centrifuged at ap-
proximately 20,000  g  at room temperature and the serum, plasma, 
cell layer, and urine are placed in transfer vials and stored in a re-
frigerator until pick-up by a courier on the same day. Samples are 
shipped overnight with ice packs (PolarPack ®  Tough Pack, Ther-
mosafe Brands, New Brighton, Pa., USA) along with the signed 
informed consent, bar-code labeled ECG and other paperwork to 
the Central Laboratory. If samples are not received within 24 h of 
collection, the participant may be contacted for a re-draw appoint-
ment. 

 Upon receipt, technicians at the Central Laboratory unpack 
and examine the samples, log the contents, and re-centrifuge the 
serum and plasma samples at 60,000  g  and 4   °   C. Samples are 
either analyzed or transferred to storage cryovials for the repos-
itory. Study paperwork is forwarded to the Operations Center 
and ECGs to the ECG Reading Center. Upon receipt at the ECG 
Reading Center, the ECGs are immediately read for abnormali-
ties. All ECGs have critical wave form durations measured and 
the ECGs are coded using the standardized Minnesota Code  [29, 
30] . 

 Notifi cation of and Referral for Study Findings 
 One of the benefi ts to study participants is the provision of 

screening for stroke risk factors at no cost to them. Participant feed-
back is based on the urgency for medical attention, using guidelines 
from the Sixth Report of the Joint National Committee on Preven-
tion, Detection, Evaluation, and Treatment of High Blood Pressure 
 [31] , the Third Report of the Expert Panel on Detection, Evalua-
tion, and Treatment of High Blood Cholesterol in Adults  [32] , and 
the American Diabetes Association criteria for diabetes mellitus 
 [33] . Participants are notifi ed if any of the medical problems listed 
in  table 4  are detected. The ‘critical’ values trigger immediate no-
tifi cation in the home or by telephone contact within 2 days of re-
ceipt of results. Once all data are verifi ed, a report is mailed to the 
participant within 6–8 weeks, summarizing laboratory results (lip-
id panel, glucose, and creatinine) and whether the ECG was abnor-
mal. For ‘alert’ values, the participant is advised to seek medical 
attention in the near future. For ‘notifi cation’ values, the partici-

  Table 3.  Components of the REGARDS telephone and in-home 
baseline examination 

Component Tele-
phone
interview

In-
home
exam

Self
adminis-
tered

Medical history X
Personal history, demographic data,

socioeconomic status X
Stroke-free status X
Physical activity X
Depression X
Cognitive screening X
Perceived health/quality of life X
Social support X
Social network X
Potential caregiver X
Laboratory assaysa X
Urine X
Height, weight, waist circumference X
Blood pressure, pulse X
Electrocardiographyb X
Medications in the past 2 weeks X
Residential history X
Dietary intake X
Family history X

a Lipid profi le, glucose, creatinine, C-reactive protein.
b Initially, the electrocardiography was a modifi ed 7-lead; it was 

changed to a 12-lead in May 2004.
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pant is advised to review them with his/her physician at the next 
regular visit. 

 Participant Follow-Up for Stroke Events 
 The study conducts active surveillance of cohort members to 

ascertain, validate and classify fatal and nonfatal stroke outcomes. 
Participants are contacted by telephone at 6-month intervals over 
the follow-up period extending up to 4 years. Data are collected on 
suspected events that require hospitalization, as well as on physi-
cian evaluations for stroke-like symptoms detected using the Ques-
tionnaire for Verifying Stroke-Free Status  [23] . If the participant is 
unable to respond to follow-up telephone calls for medical reasons, 
a proxy respondent identifi ed by the participant at baseline will be 
interviewed. 

 If a participant is hospitalized or sees a physician for stroke-like 
symptoms, contact information for the hospital and/or physician 
is obtained from the participant, and pertinent in- and outpatient 
medical records are sought. Medical records retrieval is initiated 
by having the participant sign a permission form for release of rec-
ords. If a death is reported, the death certifi cate and associated 
hospital or physician records are collected, including medical re-
cords for the 28-day period preceding death. If death occurred with-
in a month following a procedure, information on that procedure 
is collected. If medical records are unavailable or judged insuffi -
cient by the Events Committee, a physician questionnaire for de-
cedents or an informant interview questionnaire will be completed 
using methods developed and used in other studies  [34–36] . 

 The protocol for event verifi cation is based on methods devel-
oped for previous stroke clinical trials  [36, 37]  and observational 
studies  [34, 35] . Information related to geographic region and race 
is masked and the documents are copied and sent to two members 
of the Events Committee. Committee members review the records 
independently using criteria for stroke and stroke subtypes similar 
to the GCNKSS and TOAST (Trial of ORG 10172 in Acute Stroke 
Treatment)  [9, 38] . The adjudication process validates stroke oc-
currence, and also classifi es events by stroke ‘subtype’ and severity 

(using the National Institutes of Health Stroke Scale)  [39] . An in-
cident stroke is defi ned as: ‘rapid onset of a persistent neurologic 
defi cit attributable to an obstruction or rupture of the arterial sys-
tem (including stroke occurring during a procedure such as angiog-
raphy or surgery); defi cit is not known to be secondary to brain 
trauma, tumor, infection, or other non-ischemic cause; defi cit must 
last more than 24 h, unless death supervenes or there is a demon-
strable lesion compatible with acute stroke on computed tomogra-
phy or magnetic resonance imaging’. For every potential event re-
viewed, each adjudicator completes an Events Form and submits 
it to the Operations Offi ce. No further action is needed if the two 
reviewers agree on the occurrence of stroke and stroke subtype. In 
cases of disagreement, a third adjudicator reviews the potential 
event. For all deaths, the underlying and contributing causes will 
also be classifi ed by the Events Committee. 

 Personnel Training and Quality Control 
 Approximately 100 telephone interviewers, approximately half 

of whom are African-American, are carefully trained and closely 
monitored for sensitivity to the attitudes, abilities, and limitations 
of study participants. Training of telephone interviewers and the 
more than 6,500 EMSI examiners emphasizes the importance of 
participant privacy and the confi dentiality of personal information. 
An interviewer’s performance is continuously monitored by SRU 
supervisors, and group meetings are held periodically with the RE-
GARDS Operations Center personnel to discuss frequently asked 
questions and to resolve unusual circumstances. EMSI examiners 
are trained at their local offi ces by centrally-trained supervisors. 
Training includes a web-based REGARDS-specifi c program that is 
also available for continuing reference and retraining if needed. 
Feedback is provided at periodic intervals and when needed, based 
on review of data. 

 Data Management 
 A single data management system integrates data from all 

 sources. Interview information collected during the telephone con-

  Table 4.  Thresholds for risk factor reporting to participants 

Risk factor Critical valuea Alert valueb Notifi cation valuec

Systolic blood pressure, mm Hg >180 >140 none
Diastolic blood pressure, mm Hg >110 >90 none
Total cholesterol, mg/dl none >200 none
LDL cholesterol, mg/dl none >130 none
HDL cholesterol, mg/dl none <40 none
Triglycerides, mg/dl >1,000 none none
Glucose, mg/dl >200 >126 >110
Creatinine, mg/dl >2.5 >1.5 none
Electrocardiography Wolf-Parkinson white,

acute myocardial infarction,
acute pericarditis,
other acute fi nding

left bundle branch block,
atrial fi brillation,
other serious fi nding

minor abnormalities

a Require notifi cation by telephone with instructions to immediately seek care.
b Require notifi cation by mail with instructions to promptly seek care.
c Require notifi cation by mail with instructions to discuss results with a health care professional at next scheduled visit.
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tact is entered as part of the CATI system. Data from the in-home 
and self-administered questionnaires are scanned and processed by 
an in-house system similar to the Teleform ®  system. Data from the 
Central Laboratory, the ECG Reading Center and EMSI are trans-
mitted daily by internet. 

 Discussion 

 Geographic and racial disparities in stroke mortality 
rates are well documented, but their causes remain a mys-
tery. Current sources of data, while providing useful de-
scriptive information, cannot adequately address under-
lying reasons for these disparities. For example, national 
surveys, such as NHANES, record multiple diseases and 
health conditions and do not address the breadth of 
stroke risk factors  [12] . Traditional cardiovascular epide-
miologic cohort studies are clinic based, so they are not 
designed to explore geographic variations in disease  [10, 
11, 18–20] . In addition, several of these studies have con-
founded geography and race, as in the Atherosclerosis 
Risk in Communities study, where the majority of Afri-
can-Americans are from a single site  [18] . Retrospective 
studies, such as the Northern Manhattan Stroke Study, 
are addressing risk factors contributing to racial differ-
ences in stroke using a case-control design. Retrospective 
assessment of risk factors complicates interpretation of 
the results when risk factors change after a stroke event. 
The Northern Manhattan Stroke Study also has a com-
munity cohort of approximately 3,000 participants, and 
the small number of anticipated stroke events limits sta-
tistical power  [40] . Surveillance studies, such as the 
GCNKSS, also identify stroke patients after the event 
 [9] . 

 Due to the limitations of existing studies, a national 
cohort study focusing specifi cally on stroke is needed to 
address important questions of racial and geographic dis-
parities. A principal barrier to such a study has been the 
large sample size needed to generate a suffi ciently large 
number of events for reliable estimation of associations 
with risk factors. 

 REGARDS uses an innovative study design to meet 
its objectives. Though national in scope, REGARDS is 
managed, and participants are recruited and largely eval-
uated through a single site. The absence of clinical centers 
allows recruitment of a large cohort in a cost-effective 
manner. The need to assess undiagnosed risk factors 
(such as hypertension, diabetes, and dyslipidmia), how-
ever, requires physical contact with participants. RE-
GARDS has met this need by subcontracting with a na-

tional company with employees located in all regions of 
the nation who are trained and equipped to assess stroke 
risk factors. While the complexity and quality of data col-
lected by these methods may not reach the level obtain-
able in clinic-based epidemiological studies, this approach 
permits effi cient study of a true national sample. 

 Due to the novel design of REGARDS, prior experi-
ence in management of such a study is not available. 
Thus, for most elements of the study, signifi cant pilot test-
ing was carried out. These pilot studies were conducted 
to evaluate household enumeration of potentially eligible 
participants, assess the feasibility of including tests of 
cognitive function and develop and refi ne alternative 
methods for   scheduling in-home visits. 

 There are several efforts currently underway to enrich 
the REGARDS data set. One is to provide for geocoding 
of participant residences. Because the participants are 
randomly chosen from across the nation, the value of 
linking community indices of socio-economic status from 
the Census Bureau, measures of water quality and content 
from the Environmental Protection Agency, measures of 
weather from the National Oceanic and Atmospheric Ad-
ministration Weather Service, and other indices is sub-
stantial.  

 With the large sample size, it is anticipated that ap-
proximately 500 incident strokes will occur during fol-
low-up. This will allow REGARDS to identify risk factors 
that may contribute to racial and geographic disparities 
in stroke incidence and mortality and to assess whether 
there are differences by race or geography in the impact 
of baseline risk factors. 

 In conclusion, Cooper’s 1993 ‘call to action’ to ad-
vance the understanding of the excess African-American 
stroke mortality stated that it was ‘urgent that renewed 
research and medical interventions be undertaken to ad-
dress this crisis’  [41] . In a recent similar call by Gillum 
 [13] , many of the same issues persist. REGARDS is de-
signed to provide the necessary data to better understand 
the sources of the racial and geographic disparities in 
stroke. Successful completion of the study should provide 
guidance for interventions to reduce this immense public 
health burden. 
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